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Topic #1: General
Contributions from AI 6.20.3.1.1 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200392

	Vivo
	Proposal 1: Support to use option 1 for Redcap measurement capability for idle/inactivate state. Suggest similar rules applying for LTE FDD/TDD idle state as well, i.e., consider reducing frequency layer to be monitored.
Proposal 2: Support to use option 1/1a for Redcap measurement capability at CONNECTED state.
Proposal 3: No impact on the requirement for maximum interruption in paging reception, i.e. at least the Rel-15 requirement formula apply to RedCap. The value of TSI-EUTRA and TSI-NR can be either reused or further discussed at the performance part, if necessary. 
Proposal 4: Support option 1 for scheduling restriction for HD-FDD UE.

	R4-2200692

	Xiaomi
	Proposal 1: Measurement capability of RedCap UE in IDLE/INACTIVE state and CONNECTED state could be reduced.
Proposal 2: There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
Proposal 3: More clarification is needed for the issue of paging reception for HD-FDD UE in idle/inactive mode.

	R4-2200808

	CMCC
	Proposal 1: It is proposed to reuse existing measurement capability for Rel-17 RedCap UE in connected mode and idle/inactive mode. 
Proposal 2: There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
Proposal 3: No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Proposal 4: The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160ms duration.

	R4-2201183

	Huawei, Hisilicon
	Proposal 1: For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.
Proposal 2: No need to introduce scheduling availability restriction on NR RedCap UEs performing measurements in HD-FDD bands.
Proposal 3: In connected mode, as paging is carried on PDCCH, it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.

	R4-2201397

	ZTE Corporation
	Proposal 1: Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced.
Proposal 2: Measurement capability of RedCap UE in CONNECTED state is reduced.
Proposal 3: The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160 ms.

	R4-2201773

	MediaTek inc.
	Proposal 1: [bookmark: _Ref79150480]The RedCap UE shall be capable to perform measurements of at least 5 identified cells and 10 SSBs in FR1.
Proposal 2: [bookmark: _Ref92710947]For INACTIVE/IDLE mode, the RedCap UE shall be capable of monitoring at least:
	· Intra-frequency carrier, and
· Depending on UE capability, 5 NR inter-frequency carriers, and
· Depending on UE capability, 5 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 5 TDD E-UTRA inter-RAT carriers.
A total of 10 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers.


Proposal 3: [bookmark: _Ref92710964]For CONNECTED mode, the RedCap UE shall be capable of monitoring at least:
	· Depending on UE capability, 5 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 6 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 5 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 5 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [9] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.


Proposal 4: [bookmark: _Ref79095657]Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.

	R4-2201858

	Ericsson
	Proposal #1:  The Rel-15 NR measurement capability requirements are reused for Rel-17 RedCap UE in RRC IDLE/INACTIVE and CONNECTED states. 
Proposal #2: RAN4 to confirm the Rel-15 NR requirements for maximum paging rinterruption for paging reception are reeused for RedCap FD-FDD and TDD UEs.
Proposal #3: The NR frequency bands grouping for FR1 RedCap is defined as in Table 1.
Proposal #4: The NR frequency bands grouping for FR2 RedCap is defined in the existing Table 3.5.3-1 used for FR2 bands in clause 3.5.3. 
Proposal #6: The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last T1 duration, where
· Option 1: T1=160 ms.

Proposal #7: Instead of introducing scheduling restrictuion for HD-DD UE in IDLE mode, the conditions for the UE to meet certain requirements are defined.

	R4-2201859

	Ericsson
	Proposal #14: Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
Proposal #15: SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
Proposal #16: When there is an overlap between paging reception and CG-SDT transmission occasion in time domain for a HD-FDD UE, the UE shall not miss the paging reception and the UE is allowed to drop the CG-SDT transmission.

	R4-2200294

	Apple
	Proposal 2: The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs for IDLE/Inactive/Connected modes.



Open issues summary
Sub-topic 1-1: Measurement capability
Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
· Proposals
· Option 1 (vivo, Xiaomi, ZTE, MTK): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (MTK): The RedCap UE shall be capable of monitoring at least: 
· Intra-frequency carrier, and
· Depending on UE capability, 5 NR inter-frequency carriers, and
· Depending on UE capability, 5 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 5 TDD E-UTRA inter-RAT carriers.
A total of 10 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 
· Option 2 (CMCC, E///, Apple): Reuse existing measurement capability for Rel-17 RedCap UE
· Recommended WF
· Discuss if a compromise proposal can be agreed:
· Alternative proposal: The RedCap UE shall be capable of monitoring at least: 
· Intra-frequency carrier, and
· Depending on UE capability, 6 NR inter-frequency carriers, and
· Depending on UE capability, 6 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 6 TDD E-UTRA inter-RAT carriers.
A total of 12 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 

Issue 1-1-2: Whether to reuse NR measurement capability to LTE
· Proposals
· Option 1 (vivo): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced for LTE FDD/TDD.
· Recommended WF
· Follow the agreement from NR measurement capability.

Issue 1-1-3: Measurement capability in CONNECTED state
· Proposals
· Option 1 (vivo, ZTE): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (vivo, MTK): The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 5 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 6 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 5 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 5 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [9] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
· Option 2 (CMCC, E///, Apple): The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs.
· Recommended WF
· Discuss if a compromise proposal can be agreed:
· Alternative proposal: The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 6 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 7 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [11] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
· Proposals
· Option 1 (MTK): Number of cells and number of SSB of RedCap UE in FR1 and FR2 are reduced. 
· Option 1a ( MTK): The number of cells and number of SSB of RedCap UE in FR1 are reduced to 5 identified cells and 10 SSBs.

Sub topic 1-1 
	Company
	Comments

	XXX
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Issue 1-1-3: Measurement capability in CONNECTED state
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 


	Ericsson
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Our preferred option is option 2, i.e. to use the same measurement capability as legacy NR. However, we can compromise to the recommend WF. 
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Depends on the outcome of issue 1-1-1. If it is agreed to reuse the same measurement capability as in legacy NR in issue 1-1-1, then no need to reduce the corresponding capability for RedCap UE for LTE FDD/TDD. 
Issue 1-1-3: Measurement capability in CONNECTED state
Our preferred option is option 2, i.e. to use the same measurement capability as legacy NR. However, we can compromise to the recommend WF. 

Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
No additional relaxation is needed in terms of SSB or cells. The motivation behind this proposal is that 1 Rx UE detects fewer cells and SSBs compared to 2 Rx UE. Our view is that this issue can be solved by setting a different threshold for 1 Rx in the different procedures by the NW compared to 2 Rx. That is the reason we would like the NW to have the possibility to set different threshold, see the discussion in issue 2-4-2.


	MediaTek
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Given that the main purpose of having RedCap UEs is to have a cheaper chip and better power saving compared to existing 5G NR UE, hence we suggest reducing the number of measured frequency layers.
We support Option1 and option 1a.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Support WF.
Issue 1-1-3: Measurement capability in CONNECTED state
We support Option1 and option 1a.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB
Based on our SLS performance, it is clear that the number of detected beams with 1Rx is less in comparison to using 2Rx. Besides, the number of detected cells with 1Rx is up to 5 cells. Hence, we support reducing the number of detected beams and cells.
We support Option1 and option 1a.


	Apple
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Option 2 but could compromise to recommended WF.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Agree with recommended WF
Issue 1-1-3: Measurement capability in CONNECTED state
Option 2 but could compromise to recommended WF.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Fine with option 1 and 1a if issue 1-1-1 and 1-1-3 agreed to reduce the number.

	CMCC
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We appreciate moderator’s recommended WF. But we still support option2. We don't understand how reducing 1 layer will help UE save much cost. And as we discussed in our contribution, from network perspective, it is possible to support RedCap on all NR layers or LTE layers. So the measurement capability of RedCap UE should remain the same as legacy UE.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
The same comments as issue 1-1-1.
Issue 1-1-3: Measurement capability in CONNECTED state
The same comments as issue 1-1-1.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Do not reduce the number of identified cells and SSBs. In practical network, the side condition will be better than -6dB, RedCap UE will see more cells and beams compared to the simulation. 

	Xiaomi
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Option 1.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Support the recommended WF.
Issue 1-1-3: Measurement capability in CONNECTED state
Option 1
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Fine with Option 1.

	vivo
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Support Option 1. Alternative proposal is fine.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Support Option 1. 
Issue 1-1-3: Measurement capability in CONNECTED state
Support Option 1. Alternative proposal is fine.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Option 1 is fine.

	Qualcomm
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Support Option 1, reduction in cost and power consumption are essential for RedCap UEs, hence a lower measurement capability is desired.
We also propose alternate proposal 1b
Option 1b (Qualcomm): The RedCap UE shall be capable of monitoring at least: 
· Intra-frequency carrier, and
· Depending on UE capability, 4 NR inter-frequency carriers, and
· Depending on UE capability, 4 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 4 TDD E-UTRA inter-RAT carriers.
A total of 8 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Support recommended WF.
Issue 1-1-3: Measurement capability in CONNECTED state
Support Option 1, reduction in cost and power consumption are essential for RedCap UEs, hence a lower measurement capability is desired.
We also propose alternate proposal 1b
Option 1b (Qualcomm): The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 4 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 5 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 4 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 4 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 8 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB
We support Option1 and option 1a.


	Nokia
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We support option 2. On one hand reduced measurement capability is justified due to targeted lower power consumption of RedCap device, on the other side a higher measurement capability is deemed not to yield a complexity increase. Given the concern on mobility performance of the RedCap device in case of reduced measurement capability, we prefer to apply Rel-15 measurement capability for the  RedCap device. 
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
We are fine with the recommended WF.
Issue 1-1-3: Measurement capability in CONNECTED state
We support option 2. Same reason as for Idle/Inactive.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
We do not support option 1. This issue can be closed in our view.

	OPPO
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Option 1. Also fine with recommended WF.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Support the recommended WF.
Issue 1-1-3: Measurement capability in CONNECTED state
Option 1
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Fine with Option 1.

	ZTE
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Prefer Option 1 to further reduce cost and complexity of RedCap UEs. Agree with CMCC that the reduction of cost might be limited, but there is some benefit (the memory to store the measurement results / samples can be reduced).
Issue 1-1-3: Measurement capability in CONNECTED state
Prefer Option 1 to further reduce cost and complexity of RedCap UEs. Agree with CMCC that the reduction of cost might be limited, but there is some benefit (the memory to store the measurement results / samples can be reduced).
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
Can be FFS till we have clear conclusions for 1-1-1 and 1-1-3.



Sub-topic 1-2: Impact on paging reception requirements
Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
· Proposals
· Option 1 (vivo, Xiaomi, CMCC, E///): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.
· Recommended WF
· Discuss the options.

Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs

	Huawei
	Support option 2.
Assuming SNR=-6dB, reducing 2RX to 1RX would impact the T/F synchronization performance. At least 2 SSB are required for pure T/F synchronization for 1RX. Also one additional SSB shall also be considered as UE may be not able to decode one complete PBCH when it starts to monitor the target cell at first. Therefore total 3 SSBs are needed for T/F synchronization for 1Rx UE.

	Ericsson
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
We support option 1. In our view, Ttarget_cell_SMTC_period in the legacy requirements is already sufficient and even a 1 Rx UE should be capable of performing the required step for paging reception. It shall also be noted that the corresponding requirements for 1 Rx UE in LTE (cat-1bis, cat-M, NB-IoT) were not modified due to 1 rx.

	MediaTek
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
To our understanding, there is no need to extend this requirement because:
· The duration for UE to synchronize to the target cell because the cell is already detected and measured.
· Margin of one more period to address SMTC alignment uncertainty  (1 SMTC).
· It is based on SMTC periodicity, not DRX cycle
LBT failure is not considered here, since Tsi-CCA is already long. 

	Apple
	Fine with option 1.

	CMCC
	Option 1

	Xiaomi
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
Support Option 1

	vivo
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
The value of TSI-EUTRA and TSI-NR in the existing requirements can be reused for Redcap.

	Nokia
	We prefer to go with option 1 to keep existing interruption requirements in paging reception. However, the impact for 1RX UE can be further investigated by simulations.

	OPPO
	Fine with option 1.

	Qualcomm
	We think Huawei has a point here. The time/frequency tracking may need additional SMTC. We would like to further study this and suggest keeping FFS for this meeting.



Sub-topic 1-3: HD-FDD operation
Issue 1-3-1: Paging reception for HD-FDD UE
· Proposals
· Option 1 (CMCC, ZTE, E///): The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160ms duration.
· Option 2 (Xiaomi): Clarification needed.
· Option 3 (Huawei): In connected mode, as paging is carried on PDCCH, it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.
· Recommended WF
· Proponents of option 1 to clarify when there could be collision between DL and UL for paging rection in IDLE/INACTIVE state. Based on the clarification, discuss if option 1 can be agreed. 

Issue 1-3-2: Scheduling restriction for HD-FDD UE
· Proposals
· Option 1 (vivo, MTK): Support introducing scheduling restriction restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 2 (CMCC, HW, E///): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Recommended WF
· This issue is related to 1-3-1. Therefore consider issue 1-3-1, when providing your view. 


Sub topic 1-3 
	Company
	Comments

	XXX
	Issue 1-3-1: Paging reception for HD-FDD UE
Issue 1-3-2: Scheduling restriction for HD-FDD UE


	Huawei
	Issue 1-3-1: Paging reception for HD-FDD UE
Support option3. In idle mode, paging shall not be missed and UE is supposed to wake up earlier before paging occasion to perform T/F synchronization. There is no service scheduling in idle mode, therefore the SSB would not be dropped in HD-FDD operation. 
In connected mode, paging is for information system modification indication. There are multiple occasions for paging reception in connected mode. Paging DCI is carried on PDCCH. We think it is a common understanding that in order to correctly decode PDCCH, T/F synchronization shall be guaranteed. In legacy RRM specification (in LTE), there is no timing condition for PDCCH reception for HD-FDD operation. Moreover it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Support option 2. HD-FDD uplink and downlink is isolated. When one UE transmits uplink and another nearby UE performs downlink measurement, due to the uplink and downlink is on different frequency, the uplink interference from UE-A would not fall in UE-B’s downlink reception. This case is different with legacy TDD FR1 measurement. For TDD FR1 scenario, the uplink and downlink are in the same frequency domain, the interference between uplink and downlink shall be carefully addressed.


	Ericsson
	Issue 1-3-1: Paging reception for HD-FDD UE
We support option 1. 
In order to receive paging message, the UE needs to be synchronized towards the serving cell and SS/PBCH or TRS are used for performing the resynchronization (time/frequency tracking and AGC). In our view 160 ms is a reasonable time to retain the acquired timing and AGC, however we are also we are also open to discuss other values. Since resynchronization is UE implementation specific, RAN4 should only clarify that the UE is expected to meet the requirements on paging reception (i.e. receive paging if sent) provided that at least one SSB is available at the UE during the this time period. The rest can be left to implementation on how to make sure that 1 SSB is available during this time.    
Issue 1-3-2: Scheduling restriction for HD-FDD UE
We support the approach in issue 1-3-1, which in our view is more flexible as it leaves more freedom to the implementation. If this approach is agreed in issue 1-3-1, then no need to discuss scheduling restriction in our view.

	MediaTek
	Issue 1-3-1: Paging reception for HD-FDD UE
Why do we need to have the condition of 160ms? Because we don’t have such condition in rel-15 TDD 5G NR. Also, this issue should be applicable to CONNECTED mode only because IDLE/INACTIVE modes have no UL transmission apart from the RACH and the RACH happens following the paging (SSB reception).
Besides, the issue is not clear to us on whether it is for DL/UL collision or something else? 
In general, Option 1 is ok. 
Issue 1-3-2: Scheduling restriction for HD-FDD UE
We support Option 1. 

	Apple
	Issue 1-3-1: Paging reception for HD-FDD UE
Fine with option 3 for connected mode and option 1 for IDLE/Inactive mode (reason is in RANP the NR-U band was not precluded for RedCap deployment, it would be safer to have option 1 for IDLE and Inactive mode).
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Could proponent companies help to explain:
Is this issue for IDLE/Inactive or connected mode? 
· If it’s IDLE/Inactive there is no scheduling restriction needed.
· If it’s connected mode, there would not be scheduling restriction on UL transmission due to UE DL measurement, but still UE may have scheduling restriction on DL data/control when colliding with DL measurement(mixed numerology or beam sweeping)

	CMCC
	Issue 1-3-1: Paging reception for HD-FDD UE
In idle mode, no UL transmission and SSB should not be missed. Option 1 is just to be safer. We are OK to focus on option 3 on connected mode if companies think it is not necessary for idle mode.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Option 2. For Apple’s comments on the scheduling restriction on mixed numerology or beam sweeping, this is common scheduling restriction requirements, not HD-FDD specific. For these cases, the existing scheduling restriction can be reused. No new requirements are needed.

	Xiaomi
	Issue 1-3-1: Paging reception for HD-FDD UE
For this issue, in our understanding, Option 1 is for idle/inactive mode. But it doesn’t clear why we need such condition. Besides RACH, UE only perform DL reception, including paging reception and SSB-based measurements, in idle/inactive state. Then, there would be no collision between DL reception and UL transmission. Also, we think the reception of paging message has already been regarded as higher priority compared to SSB based measurement in current idle/inactive mode mobility requirements. We prefer not to set additional limited condition for idle/inactive mode.
If we consider connected mode, option 3 is fine with us.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Not clear this issue is for idle mode or connected mode. We tend to think it is for idle/inactive mode, because scheduling restriction for HD-FDD in connected mode is discussed case by case in other issues.
For idle/inactive mode, we prefer option 2.

	Nokia
	Issue 1-3-1: Paging reception for HD-FDD UE
Option 1 can be used as a baseline. 
Issue 1-3-2: Scheduling restriction for HD-FDD UE
We prefer option 2.

	OPPO
	Issue 1-3-1: Paging reception for HD-FDD UE
Fine with Option 1 for idle/inactive mode and option 3 for connected mode.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Need more clarification 

	ZTE
	Issue 1-3-1: Paging reception for HD-FDD UE
Support Option 1. This is for spec clarification only which says that the UE shall meet certain requirements given the certain condition. Can FFS on the exact value (160 ms) but it is a reasonable assumption for the SSB periodicity.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
No need to explicitly capture scheduling restriction, since we prefer Option 1 in 1-3-1.

	Ericsson2
	Issue 1-3-1: Paging reception for HD-FDD UE
Further clarification:
Option 1 for IDLE mode guarantees that the minimum number of SSBs UE needs in order to perform its pre-operation (T/F and AGC) before paging reception are guaranteed. As explain in our paper, it is not always possible to avoid conflict (especially in IDLE mode) given that there can be different types of UEs in the same cell.



Sub-topic 1-4: RedCap bandgroups
Issue 1-4-1: NR frequency band grouping for FR1 RedCap
· Proposals
· Option 1 (E///): The NR frequency bands grouping for FR1 RedCap is defined as in Table 1.
Table 1: NR frequency band groups for FR1 for RedCap
	Group
	NR FDD
	NR TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NR_FDD_RC_FR1_A
	n1, n18, n24, n70, n744, n91, n92, n93, n94
	NR_TDD_ RC_FR1_A
	n34, n389, n39, n40, n50, n51, n53

	B
	NR_FDD_RC_FR1_B
	n65, n66, n743
	
	

	C
	NR_FDD_ RC_FR1_C
	n30
	NR_TDD_ RC_FR1_C
	n48, n771, n78

	D
	NR_FDD_ RC_FR1_D
	n28
	NR_TDD_ RC_FR1_D
	n772

	E
	NR_FDD_ RC_FR1_E
	n2, n5, n7
	NR_TDD_ RC_FR1_E
	n41, n90

	F
	NR_FDD_ RC_FR1_F
	n266
	NR_TDD_ RC_FR1_F
	-

	G
	NR_FDD_ RC_FR1_G
	n3, n8, n12, n13, n14, n20, n71,
	NR_TDD_ RC_FR1_G
	-

	H
	NR_FDD_ RC_FR1_H
	n25
	NR_TDD_ RC_FR1_H
	-

	I
	NR_FDD_ RC_FR1_I
	-
	NR_TDD_ RC_FR1_I
	

	J
	NR_FDD_ RC_FR1_J
	-
	NR_TDD_ RC_FR1_J
	-

	NOTE 1:	Except 3.8 GHz to 4.2 GHz.
NOTE 2:	Only 3.8 GHz to 4.2 GHz.
NOTE 3:	Except 1475.9 MHz to 1510.9 MHz.
NOTE 4:	Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5:	These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations specified in TS 38.101-1 [18] and TS 38.101-3 [20].
NOTE 6:	The minimum Io condition is reduced by 0.5 dB when the carrier frequency of the assigned NR channel bandwidth is within 865-894 MHz. 
NOTE 9:	When this band is only used for WAN service.



· Recommended WF
· Discuss if option 1 can be agreed.

Issue 1-4-2: NR frequency band grouping for FR1 RedCap
· Proposals
· Option 1 (E///): The NR frequency bands grouping for FR2 RedCap is defined in the existing Table 3.5.3-1 used for FR2 bands in clause 3.5.3.
· Recommended WF
· Discuss if option 1 can be agreed.

Sub topic 1-4 
	Company
	Comments

	XXX
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Issue 1-4-2: NR frequency band grouping for FR1 RedCap

	Huawei
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Disagree. We found some operation bands (e.g., V2X, unlicensed and SUL) in existing table in TS 38.133 was removed. 

Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Same comments as issue 1-4-1.


	Ericsson
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Option 1 is agreeable. 
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Option 1 is agreeable.

	MediaTek
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
This issue should be delayed for now and discussed under performance discussion. 
Issue 1-4-2: NR frequency band grouping for FR2 RedCap
This issue should be delayed for now and discussed under performance discussion.

	Apple
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Agree with the table structure but the detailed bands shall wait RF to conclude first.
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Need to wait RF to conclude on FR2 bands first.

	CMCC
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
The band grouping should be discussed after RF session made decision on the bands.

	vivo
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Option 1 is fine.
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Option 1 is OK.

	Nokia
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
We support option 1.
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
We support option 1.

	OPPO
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Follow RF conclusion on bands. 
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Follow RF conclusion on bands. 

	ZTE
	Issue 1-4-1: NR frequency band grouping for FR1 RedCap
Issue 1-4-2: NR frequency band grouping for FR1 RedCap
Agree to the proposed table. V2X is assumed not to be supported. SUL and unlicensed band is also assumed not to be supported unless explicitly defined otherwise according to the previous WF.



Sub-topic 1-5: Small data transmission for RedCap
Issue 1-5-1: SDT for RedCap with 2 Rx
· Proposals
· Option 1 (E///): SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
· Recommended WF
· Discuss if option 1 can be agreed.

Issue 1-5-2: SDT for RedCap with 1 Rx
· Proposals
· Option 1 (E///): Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
· 
· Recommended WF
· Discuss if option 1 can be agreed.

Issue 1-5-3: SDT for RedCap in HD-FDD mode
· Proposals
· Option 1 (E///): When there is an overlap between paging reception and CG-SDT transmission occasion in time domain for a HD-FDD UE, the UE shall not miss the paging reception and the UE is allowed to drop the CG-SDT transmission.
· 
· Recommended WF
· Discuss if option 1 can be agreed.

Sub topic 1-5
	Company
	Comments

	XXX
	Issue 1-5-1: SDT for RedCap with 2 Rx
Issue 1-5-2: SDT for RedCap with 1 Rx
Issue 1-5-3: SDT for RedCap in HD-FDD mode


	Huawei
	Issue 1-5-1: SDT for RedCap with 2 Rx
Wait for SDT conclusion
Issue 1-5-2: SDT for RedCap with 1 Rx
The principle of time window for SDT is still on-going, it is pre-mature to draw conclusion at current stage.

Issue 1-5-3: SDT for RedCap in HD-FDD mode
option 1 seems reasonable.

	Ericsson
	Issue 1-5-1: SDT for RedCap with 2 Rx
Option 1 is agreeable. 
Issue 1-5-2: SDT for RedCap with 1 Rx
Option 1 is agreeable. 

Issue 1-5-3: SDT for RedCap in HD-FDD mode
Option 1 is agreeable. In our view paging reception is more important than periodic small data (e.g. sensor data). 

	MediaTek
	Issue 1-5-1: SDT for RedCap with 2 Rx
We can agree with Option 1. 
Issue 1-5-2: SDT for RedCap with 1 Rx
In general, defined time windows should be the same to both 1Rx and 2Rx. However, there may be a side condition. In any case, this issue should follow the outcome of the measurement’s accuracy performance agreements, such as the agreed side conditions. 
Let’s keep this FFS for now. 
Issue 1-5-3: SDT for RedCap in HD-FDD mode
Why can’t the NW guarantee to avoid this scenario?

	Apple
	Issue 1-5-1: SDT for RedCap with 2 Rx
Option 1.
Issue 1-5-2: SDT for RedCap with 1 Rx
Option 1, if the measurement window design for RSRP change criteria is associated with UE measurement period, then the RedCap UE’s measurement window length would probably be different from 2Rx UE’s measurement window.
Issue 1-5-3: SDT for RedCap in HD-FDD mode
CG-SDT is based on configured grant and paging cycle/occasion is also broadcasted in SI from network, so firstly we think network shall avoid such collision case.

	CMCC
	Issue 1-5-1: SDT for RedCap with 2 Rx
Option 1
Issue 1-5-2: SDT for RedCap with 1 Rx
Need more discussion
Issue 1-5-3: SDT for RedCap in HD-FDD mod
Option 1

	Nokia
	Issue 1-5-1: SDT for RedCap with 2 Rx
We support option 1.
Issue 1-5-2: SDT for RedCap with 1 Rx
We support option 1.
Issue 1-5-3: SDT for RedCap in HD-FDD mode
We support option 1.

	ZTE
	Issue 1-5-1: SDT for RedCap with 2 Rx
Agree with Option 1. 

	Qualcomm
	Issue 1-5-1: SDT for RedCap with 2 Rx
Issue 1-5-2: SDT for RedCap with 1 Rx
Issue 1-5-3: SDT for RedCap in HD-FDD mode
SDT WI is discussing the requirements for 1Rx UEs. Suggest waiting for any agreements before discussing SDT related issues in Redcap

	Ericsson2
	Issue 1-5-1: SDT for RedCap with 2 Rx
Question to HW: Do you expect the 2 Rx SDT requirements to be different for 2 Rx RedCap UE? So far, RAN4 has agreed to reuse most of the existing requirements for 2 Rx requirements for RedCap UE with 2 Rx. Our view is that it should be the case also for SDT.  

Issue 1-5-2: SDT for RedCap with 1 Rx
Further clarification:
The time window includes a lower bound which is simply the measurement period of the 1 Rx UE. Since time window for SDT is currently being discussed, we are fine to postpone this part until more agreement is reached in SDT on the exact formula. 
Issue 1-5-3: SDT for RedCap in HD-FDD mode
In principle, we agree that it would be good if NW can always guarantee that such does not occur. However, in reality it is not always possible. For example, the CG-SDT transmission occasions can have different periodicities, e.g. ranging from short to quite long periodicity, and UE can be paged anytime. At the same time there is also other types of UL transmission that may take place. So it is not always possible for the NW to avoid that paging does not conflict with other transmission, especially when configurations are done given that there can be different types of UEs in the same cell. Therefore some sort minimum requirements are needed to guarantee that paging message is not missed when transmitted.  



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Company A
	


	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-1
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Agreement was reached in GTW session as follows:
· Agreements
· Measurement capability in IDLE/INACTIVE state 
· The RedCap UE shall be capable of monitoring at least
· Intra-frequency carrier, and
· Depending on UE capability, 6 NR inter-frequency carriers, and
· Depending on UE capability, 6 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 6 TDD E-UTRA inter-RAT carriers.
· A total of 11 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 
Recommendations for 2nd round:
· No further discussions needed.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Recommendations for 2nd round:
Following  the agreement from issues 1-1-1 and 1-1-3, discuss if following can be agree:
· “Measurement capability of RedCap UE in IDLE/INACTIVE and CONNECTED states is applies to LTE FDD/TDD supporting RedCap.”

Issue 1-1-3: Measurement capability in CONNECTED state
Agreement was reached in GTW session as follows:
· Measurement capability in CONNECTED state
· The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 6 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 7 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers configured by PCell, and
· In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 10 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Issue 1-1-4: Whether to reduce the number of cells and number of SSB 
6 (Oppo, QC, vivo, Xiaomi, Apple, MTK) companies support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2
3(E///, CMCC; Nokia)  companies support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2
Recommendations for 2nd round:
Given that number of carriers were reduced in IDLE/INACTIVE and CONNECTED mode, discuss following:
a) Reuse the legacy requirements on number of cells and SSBs to measure in FR1 and FR2
b) Reduce the number of cells and SSBs with same number as it was done for reduction of carriers.


	Sub-topic #1-2
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
8 (E///, MTK, Apple, CMCC, Xiaomi, Vivo, Nokia, Oppo) companies propose that there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
1 (HW) companies suggest that for RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.
1 (QC) company suggest to keep it as FFS.

Recommendations for 2nd round:
Moderator view: 
This issue has been FFS for last two meetings, and companies had sufficient time to provide analysis. Given that there is only 1 meeting left for core part, it is recommended to not keep it as FFS for another meeting.
Candidate options:
Given the companies view, can company supporting option 2 compromise to reuse the existing paging requirements (option 1)?

	Sub-topic #1-3
	Issue 1-3-1: Paging reception for HD-FDD UE

Recommendations for 2nd round:
Based on the 1st round comments and further clarifications during 1st round, companies are afollowing merged proposal is suggested to be agreed:
Merged proposal:
For IDLE/INACTIVE state:
· The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160ms duration.
For CONNECTED state:
· In connected mode, as paging is carried on PDCCH, it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.
Issue 1-3-2: Scheduling restriction for HD-FDD UE
Option 1 (vivo, MTK): Support introducing scheduling restriction restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Option 2 (CMCC, HW, E///, Nokia, ZTE): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.

Recommendation for 2nd round:
Moderator comment: This is for IDLE/INACTIVE mode. The CONNECTED mode requirements for HD-FDD is being discussed in sub-topic 5-5.
Based on the clarification that this issue applies to IDLE/INACTIVE mode and based on company positions, discuss if companies compromise to option 2?


	Sub-topic #1-4
	Discuss if following structure can be agreed for FR1 and Issue 1-4-2: NR frequency band grouping for FR1 RedCap

Moderator: Since structure need to be in place in order to prepare the draft CR for next meeting, it is suggested to agree on the structure. But exact bands can be updated when RF has concluded on supported bands.
Tentative agreement:
For FR1:
Table 1: NR frequency band groups for FR1 for RedCap
	Group
	NR FDD
	NR TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NR_FDD_RC_FR1_A
	TBD
	NR_TDD_ RC_FR1_A
	TBD

	B
	NR_FDD_RC_FR1_B
	
	
	

	C
	NR_FDD_ RC_FR1_C
	
	NR_TDD_ RC_FR1_C
	

	D
	NR_FDD_ RC_FR1_D
	
	NR_TDD_ RC_FR1_D
	

	E
	NR_FDD_ RC_FR1_E
	
	NR_TDD_ RC_FR1_E
	

	F
	NR_FDD_ RC_FR1_F
	
	NR_TDD_ RC_FR1_F
	

	G
	NR_FDD_ RC_FR1_G
	
	NR_TDD_ RC_FR1_G
	

	H
	NR_FDD_ RC_FR1_H
	
	NR_TDD_ RC_FR1_H
	

	I
	NR_FDD_ RC_FR1_I
	
	NR_TDD_ RC_FR1_I
	

	J
	NR_FDD_ RC_FR1_J
	
	NR_TDD_ RC_FR1_J
	

	NOTE 1:	Except 3.8 GHz to 4.2 GHz.
NOTE 2:	Only 3.8 GHz to 4.2 GHz.
NOTE 3:	Except 1475.9 MHz to 1510.9 MHz.
NOTE 4:	Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5:	These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations specified in TS 38.101-1 [18] and TS 38.101-3 [20].
NOTE 6:	The minimum Io condition is reduced by 0.5 dB when the carrier frequency of the assigned NR channel bandwidth is within 865-894 MHz. 
NOTE 9:	When this band is only used for WAN service.



For FR2:
The FR2 bands (based on RF agreement) are defined in the existing Table 3.5.3-1 used for FR2 bands in clause 3.5.3.

	Sub-topic #1-4
	Issue 1-5-1: SDT for RedCap with 2 Rx
Option 1 (E///, ZTE, Nokia, CMCC, Apple, MTK): SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
Option 1 (QC, HW) Wait for SDT progress.
Recommendation for 2nd round:
Based on the clarification given in 1st round, discuss if companies compromise to option 1?

Issue 1-5-2: SDT for RedCap with 1 Rx
Option 1 (E///, Apple, Nokia): Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
Option 2 (HW, MTK, CMCC, QC): FFS
Recommendation for 2nd round:
Discussion to continue when more progress is reached in SDT work item. No need to discuss it further in 2nd round. 
Issue 1-5-3: SDT for RedCap in HD-FDD mode
Option 1 (E///, HW, CMCC, Nokia, ): When there is an overlap between paging reception and CG-SDT transmission occasion in time domain for a HD-FDD UE, the UE shall not miss the paging reception and the UE is allowed to drop the CG-SDT transmission.
Option 2(MTK, Apple): NW avoids collision
Option 3 (QC): Wait for more progress in SDT WI
Moderator comments:
SDT WI is not discussing the impact due to HD-FDD, this part is specific to RedCap. Thus no reason to wait for SDT WI agreement.
Recommendation for 2nd round:
Based on the further clarification from supporting company of option 1 why NW cannot avoid collision, discuss if companies can compromise to option 1. 





Discussion on 2nd round (if applicable)
Topic #2: Mobility requirements
Contributions from AI 6.20.3.1.2 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200692

	Xiaomi
	Proposal 4: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement
Proposal 5: No need to define the limited condition for the RA requirements for HD-FDD RedCap UE.
Proposal 6: Prefer not to define separate threshold for 1RX RedCap UE.

	R4-2200292

	Apple
	Proposal 1: RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR1, Tsearch = 2*Trs for intra-frequency HO and Tsearch = 4* Trs for inter-frequency HO
· For HO to FR2, Tsearch = 8*2*Trs for intra-frequency HO and Tsearch = 8*4* Trs for inter-frequency HO

Proposal 2: the lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
Proposal 3: RAN4 to relax the Tidentify  for RedCap reestablishment delay requirement with 1Rx by:
· 2 more samples for FR1
· 1 more sample for FR2
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 12 x TSMTC)

	≥ -8
	FR2
	N/A
	MAX (1000 ms, 88 x TSMTC))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2
	N/A
	3520Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x TSMTC, i)
	MAX (800 ms, 15 x TSMTC, i)

	≥ -8
	FR2
	N/A
	MAX (1000 ms, 112 x TSMTC, i))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2
	N/A
	4000Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Proposal 4: the lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
Proposal 5: RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 2 more samples for FR1
· 1 more sample for FR2
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, 13 x Trs)

	FR2
	MAX (880 ms, 8x12 x Trs)

	Note:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.



Proposal 6: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO and RRC-Redirection requirement.


	R4-2200393

	Vivo
	Proposal 1: 
One sample need to be increased compared with the existing requirements for PSS/SSS detection when SINR=-2dB and 1Rx is used.
When 1Rx is used, for FR1 if the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 2*Trs ms and if the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 4* Trs ms. 
For FR2 if the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*2*Trs ms and if the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch =8* 4* Trs ms.
Proposal 2: For requirement for HD-FDD in HO, use option 1 on the top of option 2.
Proposal 3: 
One sample need to be increased when SINR=-8dB and 1Rx is used compared with the existing requirements for PSS/SSS detection.
Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell when 1Rx is used
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 11 x TSMTC)

	≥ -8
	FR2
	N/A
	MAX (1000 ms, 88 x TSMTC))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2
	N/A
	3520Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell when 1Rx is used
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x TSMTC, i)
	MAX (800 ms, 14 x TSMTC, i)

	≥ -8
	FR2
	N/A
	MAX (1000 ms, 112 x TSMTC, i))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2
	N/A
	4000Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.


Proposal 4: For the lower bound in Max function in reestablishment delay, support option 1. 
Proposal 5: For the lower bound in Max function in RRC Connection Release with Redirection requirements, support option 1. 
Proposal 6: 
One sample need to be increased for RedCap RRC redirection delay requirement with 1Rx for FR1 and FR2.
Time to identify target NR cell for RRC connection release with redirection to NR when 1Rx is used
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, 12 x Trs)

	FR2
	MAX (880 ms, 8x12 x Trs)

	Note:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.



Proposal 7: No further impact on the RA requirements is identified due to RO configuration. Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode for RedCap 2 Rx UE.
Proposal 8: For CBRA, the principle of option 1 can be used however the number of SSB available within the particular Tp needs further study.  

	R4-2200809

	CMCC
	Proposal 1: Specify new HO requirements for Rel-17 RedCap with 1Rx for:
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
Proposal 2: For HD-FDD, UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
Proposal 3: there is no need to specify the SSB availability before PRACH transmission.
Proposal 4: Introduce separate RSRP/RSRQ thresholds for RedCap UE with 1Rx.


	R4-2200871

	Nokia, Nokia Shanghai Bell
	Tsearch for RedCap UE with 1 RX is reused from Rel-15 NR. 
For RRC re-establishment for RedCap UEs with 1 Rx, extend the time to identify known target NR cells by 1 sample in FR1.
The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
For RRC re-establishment for RedCap UEs with 1 Rx, keep the same requirements as in NR Rel-15 for unknown target cells.
The lower boundary in Max function for RRC connection release with redirection delay requirement shall not be changed for RedCap UE with 1Rx.
For RRC connection release with redirection, for RedCap UEs with 1 RX reuse the Tidentify_NR NR Rel-15 requirements.

	R4-2201184

	Huawei, Hisilicon
	Proposal 1: At this stage, not develop requirements for FR2-FR1 and FR1-FR2 handover. 
Proposal 2: 3 samples are required for Tsearch (in HO) for Redacap UE with 1Rx.
Proposal 3: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
Proposal 4: For RedCap UE with 1Rx, when serving cell SSB SINR≥ -8dB the re-establishment requirements are defined:
-Tidentify_intra_NR for known case is 6 x TSMTC, 
-Tidentify_intra_NR for unknown case is 11 x TSMTC for FR1.
Proposal 5: For RedCap UE, the lower boundary in Max function for reestablishment delay requirement shall not be changed.
Proposal 6: For RedCap UE with 1Rx, Tidentify-NR for RRC connection release with redirection is 12 x TSMTC for FR1.
Proposal 7: For RedCap UE, the lower boundary in Max function for RRC connection release with redirection shall not be changed.

	R4-2201388

	ZTE Corporation
	1. Update the transmit SINR in the test cases to make sure that the side condition (signal quality of the target unknown cell is sufficient for successful cell detection on the first attempt) is still met.
1. The value of beam sweeping scalar in FR2 may not always be 8 and shall depend on the outcome of potentially new power classes.
1. RACH shall have the top priority during HO.
1. Any agreement can be captured in the spec in a way that describes the applicability of the requirements, instead of mandating specific UE/NW behavior.
1. Early identification doesn’t impact RA requirements.


	R4-2201774

	MediaTek inc.
	1. Support extending the existing requirements of Tsearch with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.

	R4-2201859

	Ericsson
	Proposal #1: Align all the Intra RAT NR handover requirements with similar delay requirement equation and separate discuss which delay component will be impacted by reduce 1RX regardless of FR group. 

Proposal #2: Align all the Inter RAT NR handover requirements with similar delay requirement equation and separate discuss which delay component will be impacted by reduce 1RX regardless of FR group. 

Proposal #3: Introduce a new delay component parameter Tsearch-redcap for the setting requirements.

Proposal #4: The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
Proposal #5: For FR1 and FR2, the outcome of the cell detection performance study from CONNECTED mode is used to determine whether Tidentify_intra_NR and Tidentify_inter_NR,I in the RRC re-establishment requirements are extended for RedCap UE with 1 rx.

· Proposal #6: Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode. 

· Proposal #7: The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=160 ms.
· Proposal #8: The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=160 ms.

· Proposal #9: Inform RAN2 about the need to introduce separate RSRP thresholds for RedCap UE with 1 Rx in procedures that depend on RSRP based thresholds such as RA.
· Proposal #10: RAN4 capture the RedCap UE early indication procedure in TS38.133 6.2.2 after RAN2 conclude the procedures. 
· Proposal #11: The HD-FDD UE shall meet the RRC connection release with redirection requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· Proposal #12: The lower boundary in Max function for RRC connection release with redirection requirement shall not be changed for RedCap UE with 1Rx.
· Proposal #13: For FR1 and FR2, the outcome of the cell detection performance study from CONNECTED mode is used to determine whether Tidentify-NR in the RRC connection release with redirection requirements are extended for RedCap UE with 1 rx.



Open issues summary
Sub-topic 2-1 Handover
Issue 2-1-1: Type of HOs
· Proposals
· Option 1 (CMCC): Specify new HO requirements for Rel-17 RedCap with 1Rx for:
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
· Option 2 (HW): Do not support NR FR2-FR1 and FR1-FR2 handover.
· Recommended WF
· At last meeting, the FR2 related handovers in option 1 were to be reconsidered depending on conclusion from RF session. Other types of HO (not involving FR2) are already agreed. Based on this information, discuss the proposals.

Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
· Proposals
· Option 1 (Apple, vivo, MTK): 	Comment by Waseem Ozan: I think our proposal was mis interpermeated, so I corrected our position based on our proposal.
· RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR1, Tsearch = 2*Trs for intra-frequency HO and Tsearch = 4* Trs for inter-frequency HO
· Option 1a (HW, MTK): 
· For HO to FR1, Tsearch = 3*Trs for intra-frequency HO and Tsearch = 3* Trs for inter-frequency HO
· Option 2 (Nokia): Tsearch for RedCap UE with 1 RX is reused from Rel-15 NR. 
· Option 3 (ZTE): Update the transmit SINR in the test cases to make sure that the side condition (signal quality of the target unknown cell is sufficient for successful cell detection on the first attempt) is still met.
· Recommended WF
· Discuss the options

Issue 2-1-3: Impact on Tsearch (in HO) for FR2
· Proposals
· Option 1 (Apple, vivo): RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR2, Tsearch = 8*2*Trs for intra-frequency HO and Tsearch = 8*4* Trs for inter-frequency HO
· Option 2 (Nokia): Tsearch for RedCap UE with 1 RX is reused from Rel-15 NR. 
· Option 4 (ZTE): The value of beam sweeping scalar in FR2 may not always be 8 and shall depend on the outcome of potentially new power classes.
· Recommended WF
· Discuss the option

Issue 2-1-4: Requirements for HD-FDD in HO
· Proposals
· Option 1 (Xiaomi, Apple, vivo, HW): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Option 2 (vivo, CMCC): The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
· Option 2 (ZTE): RACH shall have the top priority during HO.
· Recommended WF
· Discuss the options

Issue 2-1-5: Other UE/NW behaviour
· Proposals
· Option 2 (ZTE): Any agreement can be captured in the spec in a way that describes the applicability of the requirements, instead of mandating specific UE/NW behavior.

· Recommended WF
· Option 1 is not clear nor specific. Proponent of this option encouraged to explain.

Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1: Type of HOs
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Issue 2-1-4: Requirements for HD-FDD in HO
Issue 2-1-5: Other UE/NW behaviour


	Huawei
	Issue 2-1-1: Type of HOs
Support option 2. In RAN2 signaling, UE reports its supported band to network. The cross FR handover types can be supported by UE who supports both FR1 and FR2 band. From UE implementation perspective, RF and baseband are different for FR1 and FR2. Whether RedCap UE supporting both FR1 and FR2 depends on UE product form. As RedCap UE is a reduced complexity UE type, there is a high probability that UEs support only one type of FR. Moreover the realistic application scenarios for FR1-FR2 handover and FR2-FR1 handover are not clear. We suggest not to specify the cross FR handover scenario at this stage.
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
One update for option 1a: Tsearch = 3*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-frequency HO as 2 more samples are needed for AGC for inter-frequency handover. The sample numbers of option 1a are based on simulation assumption
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Depends on the conclusion of issue 2-1-2. The sample number for FR2 is 8 (RX sweeping number)* FR1 sample numbers
Issue 2-1-4: Requirements for HD-FDD in HO
Support option 1. Option 2 is discussing the side conditions for handover, and not conflict with option 1.
Issue 2-1-5: Other UE/NW behaviour
In general, the principle provides implementation room for both UE and network. To better understand the option, more specific description is welcome.

	Ericsson
	Issue 2-1-1: Type of HOs
We support option 1. 
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
We support option 1, which is relaxation by one Trs  and in line with the corresponding discussion for CONNECTED mode PSS/SS detection for FR1.
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
We support option 1, which is relaxation by one Trs  and in line with the corresponding discussion for CONNECTED mode PSS/SS detection for FR1.
Issue 2-1-4: Requirements for HD-FDD in HO
We support option 2. There is no need to prioritize the DL over the entire HO delay, UE only needs to prioritize when there is an overlap and when it intends to receive the SSB used for HO. Approach in option 2 is more flexible for the implementation as it states the conditions, and rest is if up to the implementation.
  
Issue 2-1-5: Other UE/NW behaviour
We don’t fully understand the option. Clarifications needed. 


	MediaTek
	Issue 2-1-1: Type of HOs
RAM4 RRM session shall wait for RF session to reach an agreement on what are the power class for FR2 so we can have judgement on what is the beam sweeping factor.
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Based on our LLS performance, one additional sample is needed and hence we support Option 1:
· RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR1, Tsearch = 2*Trs for intra-frequency HO and Tsearch = 4* Trs for inter-frequency HO
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
We shall wait for RF session to conclude the power class for FR2, hence we support Option 4. 
Issue 2-1-4: Requirements for HD-FDD in HO
In general, Option 1 can be supported but we have the following question: 
What is the collision scenario in here and what we are trying to solve?
Issue 2-1-5: Other UE/NW behaviour
Agree with recommended WF.

	Apple
	Issue 2-1-1: Type of HOs
Fine with option 2.
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Option 1 based on our simulation results.
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Option 1 based on our simulation results.
Issue 2-1-4: Requirements for HD-FDD in HO
Option 1 and after DL synchronization, when UE is ready, UE would transmit RACH by the end of HO. 
Issue 2-1-5: Other UE/NW behaviour
Up to issue 2-1-4.

	CMCC
	Issue 2-1-1: Type of HOs
In last meeting, we asked question that whether RedCap UE will support both FR1 and FR2, but no feedback was received. As Huawei commented, if there is no desire for UE vendors to support both FRs, then we can agree with option2. Otherwise, option 1 should be agreed.
Issue 2-1-4: Requirements for HD-FDD in HO
Support option2. In case the conditions in option 2 is met, the requirements can be met, and how to met the requirements or prioritize the transmission is up to UE implementation. This provides more flexibility. 

	vivo
	Issue 2-1-1: Type of Hos
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Support Option 1. Based on our simulation results, one sample need to be increased compared with the existing requirements for PSS/SSS detection when SINR=-2dB and 1Rx is used.
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Support Option 1.
Issue 2-1-4: Requirements for HD-FDD in HO
Issue 2-1-5: Other UE/NW behaviour

	Nokia
	Issue 2-1-1: Type of HOs
We prefer option 1. 
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
According to our simulation results for cell detection, there is no need to extend the number of attempts, therefore our proposal is that Tsearch is not changed for RedCap UEs with 1 RX. But we can compromise to relax the requirements by 1 sample, as in Option 1.
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Same as the issue above, according to our simulation results for cell detection, there is no need to extend the number of attempts, therefore our proposal is that Tsearch is not changed for RedCap UEs with 1 RX in FR2. But we can compromise to Option 1.
Issue 2-1-4: Requirements for HD-FDD in HO
We support Option 2 from vivo and CMCC. It does not state the priorities, but it states the conditions in which the UE shall meet the HO requirements. 
Issue 2-1-5: Other UE/NW behaviour
Agree with the WF proposed to the moderator, that this proposal needs to be clarified.

	ZTE
	Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Prefer Option 2 (keep current core requirements) and Option 3 (update the TC).
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
The value of beam sweeping scalar in FR2 may not always be 8 and shall depend on the outcome of potentially new power classes. Thus, support Option 4 and wait for RF conclusion.
Issue 2-1-4: Requirements for HD-FDD in HO
Can support Option 2 from vivo and CMCC.

	Qualcomm
	Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
We prefer Option 1a with the clarification from Huawei: Tsearch = 3*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-frequency HO. 
Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Scale the number of samples in Issue 2-1-2 by 8.
Issue 2-1-4: Requirements for HD-FDD in HO
Option 2 is fine to us.




Sub-topic 2-2 RRC re-establishment 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Lower bound in Max function in reestablishment delay 
· Proposals
· Option 1 (Apple, vivo, Nokia, HW, E///): The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
· Recommended WF
· Option 1 is recommended to be agreed.  

Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
· Proposals: 
RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· Option 1 (Apple): 2 more samples for unknown target cell 
· Option 2 (HW, MTK): 
· 1 more sample for known target cell
· 1 more sample for unknown target cell
· Option 3 (Nokia, ): 
· 1 sample for known target cell
· No extension for unknown target cell
· Option 4 (E///): The outcome of the cell detection performance study is used to determine whether Tidentify_intra_NR and Tidentify_inter_NR,I in the RRC re-establishment requirements are extended for RedCap UE with 1 rx.
· Option 5（vivo）：
· 1 more sample for unknown target cellNo extension for known target cell
· Recommended WF
· Check if following compromise proposal can be agreeable:
· For known target cell: relax by 1 more sample.
· For unknown target cell: relax by 1 more sample.

Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 1 more samples for FR2
· Recommended WF
· Discuss if option 1 can be ageed.


Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 


	Huawei
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Option 1 is agreeable.
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1
Support the recommended WF.
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
Option 1 is not every clear to us. Tsearch for FR2 is 8*sample number in FR1.


	Ericsson
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Recommended WF is agreeable. 
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1
 Recommended WF is agreeable. 

Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
Option 1 is agreeable.

	MediaTek
	Issue 2-2-1: Lower bound in Max function in reestablishment delay
If the number of samples is changed (relaxed by additional one or more samples) so why should the lower bound kept the same? 
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1
Based on our LLS performance, it is clear that we need an additional sample to cope with the reduction of Rx branches to 1Rx, hence we support Option 2. 
· Option 2 (HW, MTK): 
· 1 more sample for known target cell
· 1 more sample for unknown target cell

Issue 2-2-3: Impact on Tsearch for 1Rx in FR2
We shall wait for RF session to conclude the power class for FR2. 

	Apple
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Option 1.
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Option 1 based on our simulation. Can compromise to following option:
· For known target cell: relax by 1 more sample.
· For unknown target cell: relax by 2 more sample.
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
Option 1.

	vivo
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Support Option 1.
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Support Option 5. Based on our simulation results, when SINR=-8dB, one sample need to be increased compared with the existing requirements for PSS/SSS detection. For known NR cell, Tidentify represents the time of SSB measurement and for unknown NR cell, Tidentify represents the time of SSB measurement + PSS/SSS detection. In the last meeting, the SSB measurement period is not changed when 1Rx is used (e.g., 5 samples are still used).
Therefore, it is recommendable that 1 more sample for unknown target cell and no extension for known target cell.
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2
It is related to Issue 2-2-2.

	Nokia
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Option 1
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
We can compromise to the Way Forward proposed by the moderator.
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
Option 1

	Qualcomm
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
If the number of samples are extended, it makes sense to increase the lower bound as well
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1
We support option 1. Two additional samples are needed for PSS/SSS detection .
We are okay with increasing the number of samples by 1 for the known cell case
Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
For FR2, the number of samples should be 8*number of samples for FR1




Sub-topic 2-3 RRC Connection release with redirection 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
· Proposals
· Option 1 (E///): 	The HD-FDD UE shall meet the RRC connection release with redirection requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· Recommended WF
· Check if option 1 can be agreed. 

Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
· Proposals
· Option 1 (Apple, vivo, Nokia, HW, E///): The lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
· Recommended WF
· Option 1 is recommended to be agreed. 

Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
· Proposals
RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:

· Option 1 (Apple): 2 more samples
· Option 2 (vivo, HW, MTK): 1 more sample 
· Option 3 (Nokia): No extension, Rel-15 requirements apply.
· Option 4 (E///): For FR1 and FR2, the outcome of the cell detection performance study from CONNECTED mode is used to determine whether Tidentify-NR in the RRC connection release with redirection requirements are extended for RedCap UE with 1 rx.
· Recommended WF
· Check if companies can compromise to option 2. 

Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
· Proposals
RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· Option 1 (Apple, vivo): 1 more sample
· Option 2 (E///): For FR1 and FR2, the outcome of the cell detection performance study from CONNECTED mode is used to determine whether Tidentify-NR in the RRC connection release with redirection requirements are extended for RedCap UE with 1 rx.
· 
· Recommended WF
· Check if companies can compromise to option 1. 

Sub topic 2-3 
	Company
	Comments

	XXX
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2


	Huawei
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection

Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Support option 1.
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1
Support option 2. Option 2 is based on simulation results @SINR -4dB
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Option 1 is not every clear to us. Tsearch for FR2 is 8*sample number in FR1.


	Ericsson
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
Option 1 is agreeable. 
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Recommended WF is agreeable. 
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
We can compromise to option 2. 
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
We can compromise to option 1.

	MediaTek
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
The purpose of this issue is not clear to us.
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay
If the number of samples is changed (relaxed by additional one or more samples) so why should the lower bound kept the same?
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1
Based on our LLS performance, it is clear that we need an additional sample to cope with the reduction of Rx branches to 1Rx, hence we support Option 2: 1 more sample is needed.
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
We shall wait for RF session to conclude the power class for FR2. 

	Apple
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
Option 1.
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Option 1.
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
Option 1 based on our simulation.
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Option 1 based on our simulation. 

	vivo
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Support Option 1.
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
Support Option 2.
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Support Option 1.

	Nokia
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
We support Option 1
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Option 1
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
Option 2
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Option 1

	Qualcomm
	Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
If number of samples are increased, the lower bound should also increase by same factor
Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
Support option 1
Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Number of samples for FR2 should be 8*number of samples for FR1



Sub-topic 2-4 Random access 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: RA requirements for HD-FDD
· Proposals
· Option 1 (E///): 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=160 ms.
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=160 ms.
· Option 2: Tp=TBD ms.
· Option 2 (vivo): Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.

· Option 3 (Xiaomi, CMCC): There is no need to specify the SSB availability before PRACH transmission.
· Recommended WF
· Discuss the following merged proposal (from option 1 and option 2) proposal:
Merged proposal: Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.
Proponents of option 1 and 2, explain the when the colliding could occur as questioned in some of the papers. Based on that information, discuss if the merged proposal can be agreed. 

Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
· Proposals
· Option 1 (E///, CMCC): 
· Inform RAN2 about the need to introduce separate RSRP thresholds for RedCap UE with 1 Rx in procedures that depend on RSRP based thresholds such as RA.
· Option 2 (Xiaomi): No need to define separate threshold for 1 Rx RedCap UE

· Recommended WF
· Discuss the options. Proponent of option 2 to explain how the problem is to be solved in IDLE mode. 

Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
· Proposals
· Option 1 (vivo, Ericsson): 	No further impact on the RA requirements is identified due to RO configuration. 
· Recommended WF
· Discuss if option 1 can be agreed.

Issue 2-4-4: Impact due to early identification in RA
· Proposals
· Option 1 (ZTE): Early identification doesn’t impact RA requirements.
· Option 2 (E///):	 RAN4 capture the RedCap UE early indication procedure in TS38.133 6.2.2 after RAN2 conclude the procedures
· Recommended WF
· Discuss if option 1 can be agreed.

Sub topic 2-4 
	Company
	Comments

	XXX
	Issue 2-4-1: RA requirements for HD-FDD
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Issue 2-4-4: Impact due to early identification in RA


	Huawei
	Issue 2-4-1: RA requirements for HD-FDD
Agree with option 3. The current timing requirements can be applied for HD-FDD RedCap UE
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold

Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Option 1 is agreeable.
Issue 2-4-4: Impact due to early identification in RA
Option 1 and 2 don’t conflict. Early indication is to inform network this is a redcap UE during RACH procedure. In RAN2, early indication is in MSG1 or MSG3. Maybe there are some clarification description when defining RACH requirements for RedCap.


	Ericsson
	Issue 2-4-1: RA requirements for HD-FDD
We can compromise to the merged proposal.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
 We support option 1.
In the same cell, there can be different types of UEs e.g. 1 Rx RedCap UE, 2 Rx RedCap UE, legacy NR UEs supporting 2 Rx. Based on the simulation results presented so far in RAN4, higher measurement variance is observed for the 1Rx compared to the 2 Rx UE. Thus 1 Rx measurement accuracy is going to be relaxed as also agreed at previous meeting. Since there will be some UEs operating with both 1 Rx (RedCap UEs) and 2 Rx (e.g. legacy NR UEs) in same cell, therefore two different RSRP thresholds would be needed to avoid network performance degradation. At least in RRC idle/inactive states the gNB needs to signal two different RSRP thresholds. When comparing to Cat-M or NB-IoT, all those UEs were operating with 1 Rx and thus a single threshold was used which is derived based on the 1 Rx measurement performance. RedCap, on the other hand, may need two different RSRP thresholds that are derived and configured by gNB based on 1 Rx- and 2 Rx measurement accuracy performance

Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Option 1 is agreeable. 
Issue 2-4-4: Impact due to early identification in RA
Option 1 is agreeable. 


	MediaTek
	Issue 2-4-1: RA requirements for HD-FDD
We are fine with Option 1 with 160ms. 
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
This issue should depend on the outcome of RSRP measurements accuracy discussion for 1Rx and 2Rx. If the difference in accuracy between 1Rx and 2Rx is large, then we can discuss this issue. FFS. 
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
This issue is not clear to us, please provide further details. 
Issue 2-4-4: Impact due to early identification in RA
Support option 2.

	Apple
	Issue 2-4-1: RA requirements for HD-FDD
Fine with recommended WF.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
Option 2. Based on RSRP measurement definition, with 2Rx, UE is not required to combined RSRP on 2Rx, but UE is only required to choose the RSRP not lower than each Rx(antenna selection). With such antenna selection, the only difference between 2Rx and 1Rx here is the measurement accuracy rather than absolute RSRP strength. Network has no idea if the channel condition of this 1Rx UE is good or not(e.g., 1Rx UE with high SNR condition could have similar accuracy as 2Rx UE with low SNR condition); thus we doubt if this configured threshold for 1Rx could really help comparing with using the single threshold.  
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Option 1.
Issue 2-4-4: Impact due to early identification in RA
Option 1.

	CMCC
	Issue 2-4-1: RA requirements for HD-FDD
The existing timing requirements already gurantee that at least one SSB is available at the UE during the last 160ms. That is why we propose to not define anything new. We also would like companies to check why the existing requirements cannot meet the purpose in this case.
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.
· 

	Xiaomi
	Issue 2-4-1: RA requirements for HD-FDD
Support Option 3. 
For the issue of overlapping between DL reception and UL transmission, in our understanding, RAN1 has agreed to re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
We agree with Apple’s view and prefer Option2. OK to further check after the accuracy requirements are settled.
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Support Option1.
Issue 2-4-4: Impact due to early identification in RA
Prefer Option 2. In our understanding, the early identification might have impact on Msg1. Then, Option 2 is preferred.

	vivo
	Issue 2-4-1: RA requirements for HD-FDD
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
Prefer Option 2.
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Support Option 1.
Issue 2-4-4: Impact due to early identification in RA
Option 1 is fine.

	Qualcomm
	Issue 2-4-1: RA requirements for HD-FDD
Fine with recommended WF.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Fine with option 1.
Issue 2-4-4: Impact due to early identification in RA
FFS. We prefer to wait for RAN2 conclusions on early identification before making any agreement. 

	Nokia
	Issue 2-4-1: RA requirements for HD-FDD
We are fine with the recommended WF.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
We support option 1. The final decision to introduce the threshold is with RAN2.
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
Option 1 can be supported as baseline, as no impacts are expected.
Issue 2-4-4: Impact due to early identification in RA
We prefer to wait until RAN2 has concluded the procedures for RedCap UE early indication.

	ZTE
	Issue 2-4-4: Impact due to early identification in RA
Support Option 1, shouldn’t be impact.

	Ericsson2
	Issue 2-4-1: RA requirements for HD-FDD
Clarification to CMCC/HW:
We agree that timing is one aspect of PRACH transmission. However, there is a difference between UE meeting the timing requirements and PRACH requirements. Te is general requirements for timing and UE can meet those using any SSB. However, for RA, the UE needs to use only those SSB that are associated with PRACH resource. This is our intention of option 1 and merged proposal. To clarify better based on the comments received, we suggest to revise the merged proposal as follows:
Revised merged proposal: Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-1
	Issue 2-1-1: Type of HOs
2(Nokia,)  compaines propose to define requirements for HO between FR1 and FR2
2 (Apple, HW) compaines propose to not define requirements for HO between FR1 and FR2
1 (MTK) company think RRM shall wait for RF reaches ana agreement.

Moderator comments: The issue is related to whether to define requirements for handover between FR1 and FR2. The individual FR2 bands were already discussed. Note that FR2 bands are mainly intended for industrial sensor use case. 
Recommendations for 2nd round:
Tentative agreement to be confirmed in 2nd round:
“RAN4 to not define requirements for HO between FR1 and FR2 in Rel-17”
Issue 2-1-2: Impact on Tsearch (in HO) for 1Rx for FR1
Option 1(Apple, E///, MTK, Vivo, Nokia ): Tsearch = 2*Trs for intra-frequency HO and Tsearch = 4* Trs for inter-frequency HO
Optoin 1a (HW, QC): Tsearch = 3*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-
Option 2 (ZTE): Tsearch for RedCap UE with 1 RX is reused from Rel-15 NR. 
Option 3 (ZTE): Update the transmit SINR in the test cases to make sure that the side condition (signal quality of the target unknown cell is sufficient for successful cell detection on the first attempt) is still met.
Recommendations for 2nd round:
Discuss if following compromise proposal be agreed?
· For Intra-frequency HO: Tsearch = 2*Trs
· For inter-frequency HO: Tsearch = 5* Trs 

Issue 2-1-3: Impact on Tsearch (in HO) for FR2
Option 1 (Apple, vivo, E///, Nokia): RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used 
· For HO to FR2, Tsearch = 8*2*Trs for intra-frequency HO and Tsearch = 8*4* Trs for inter-frequency HO
Option 4(ZTE, MTK) : The value of beam sweeping scalar in FR2 may not always be 8 and shall depend on the outcome of potentially new power classes.
Recommendations for 2nd round:
Wait for conclusion in RF group on new UE power classes. No need to discuss it further in 2nd round. 
Issue 2-1-4: Requirements for HD-FDD in HO
· Option 1 (Xiaomi, Apple, vivo, HW, MTK): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Option 2 (vivo, CMCC, E///, Nokia, ZTE, QC): The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
Recommendations for 2nd round:
Discuss following:
a) Can option 1 and option 2 be agreed together?
b) Is option 2 an alternative to option 1?
Issue 2-1-5: Other UE/NW behaviour
No further explanation was given by the proponent company in the 1st round, there is no need to discuss it further in 2nd round.


	Sub-topic#2-2
	Issue 2-2-1: Lower bound in Max function in reestablishment delay 
Option 1 (Apple, vivo, Nokia, HW, E///): The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
Option 2 (QC): Extend if number of samples are extended.
Recommendation for 2nd round:
Proponent of option 1, please respond to the question raised in 1st round:
· “If the number of samples is changed (relaxed by additional one or more samples) so why should the lower bound kept the same? “
Given the company positions, check if companies can compromise to option 1.
Issue 2-2-2: Impact on Tsearch (in reestablishment) for 1Rx in FR1 

Compromise proposal from moderator (HW, E///, Nokia, MTK )
· For known target cell: relax by 1 more sample.
· For unknown target cell: relax by 1 more sample.
Another compromise proposal (Apple)
· For known target cell: relax by 1 more sample.
· For unknown target cell: relax by 2 more sample.
· Option 2 ( MTK): 
· 1 more sample for known target cell
· 1 more sample for unknown target cell
· Option 5（vivo）：
· 1 more sample for unknown target cell
· No extension for known target cell
· Option 1 (QC): 2 more samples for unknown target cell 
Recommendation for 2nd round:
Companies are encouraged to make compromises and consider the compromise option from the moderator that has majority support:
Compromise proposal from moderator (HW, E///, Nokia, MTK )
· For known target cell: relax by 1 more sample.
· For unknown target cell: relax by 1 more sample.

Issue 2-2-3: Impact on Tsearch for 1Rx in FR2 
Option 1 (Apple, E///, Nokia): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 1 more samples for FR2
Option 2 (MTK): Wait for RF progress.
Recommendation for 2nd round:
Recommendation for 2nd round:
Discuss the questions raised in 1st round:
“Option 1 is not every clear to us. Tsearch for FR2 is 8*sample number in FR1.”




	Sub-topic#2-3
	Issue 2-3-1: Requirements for HD-FDD in RRC connection release with redirection
Tentative agreement:
 The HD-FDD UE shall meet the RRC connection release with redirection requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
Issue 2-3-2: Lower bound in Max function in RRC connection release with redirection delay 
Option 1 (Apple, vivo, Nokia, HW, E///): The lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
Recommendation for 2nd round:
Tentative agreement:
Follow the agreement from the related issue for RRC reestablishement issue 2-2-1.
No need to further discuss it in 2nd round.

Issue 2-3-3: Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1 
· Option 1 (Apple, QC): 2 more samples
· Option 2 (HW, E///, MTK, vivo, Nokia): 1 more sample 
Recommendation for 2nd round:
Check if companies supporting option 1 can compromise to option 2 that has majority of support.

Issue 2-3-4: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
· Option 1 (Apple, vivo, E///, Nokia): 1 more sample
· Option 3 (MTK): Wait for RF conclusion
Recommendation for 2nd round:
No company disagree that relaxation by one more sample is needed. But clarification is needed about the meaning of one more sample in FR2.
· Proponent company to explain the meaning of 1 sample extension in FR2.



	Sub-topic#2-4
	Issue 2-4-1: RA requirements for HD-FDD
· Option 3 (Xiaomi, CMCC, HW): There is no need to specify the SSB availability before PRACH transmission.
· Compromise proposal (E///, MTK, Apple, Xiaomi, QC, Nokia, ZTE): 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.
Recommendation for 2nd round:  
Potential agreement to be confirmed based on the clarification was provided in the 1st round:  
Revised merged proposal: Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
Moderator comment:
Some companies stated that this ahs to wait until RSRP accuracy is settled for 1 Rx. But accuracy belongs to performance part while defining of this threshold may require signalling which belongs to core part. 
· Option 1 (E///, CMCC, Nokia): 
· Inform RAN2 about the need to introduce separate RSRP thresholds for RedCap UE with 1 Rx in procedures that depend on RSRP based thresholds such as RA.
· Option 2 (Xiaomi, Apple, Vivo): No need to define separate threshold for 1 Rx RedCap UE
Recommendation for 2nd round:
Continue the discussions.
Issue 2-4-3: Impact on RA due to RO configuration in RedCap specific BWP
· Option 1 (vivo, E///, HW, Apple, Xiaomi, QC, Nokia): 	No further impact on the RA requirements is identified due to RO configuration. 
· Option 2(MTK): More details needed.
Recommendation for 2nd round:
Check if companies can compromise to option 1. Please check the related contribution (R4-2200393) for the details.

Issue 2-4-4: Impact due to early identification in RA
· Option 1 (ZTE, HW, E///, Apple, vivo): Early identification doesn’t impact RA requirements.
· Option 2 (E///, MTK, Xiaomi, ):	 RAN4 capture the RedCap UE early indication procedure in TS38.133 6.2.2 after RAN2 conclude the procedures
· Option 3 (Nokia): Wait until RAN2 has concluded the procedures for early indication for RedCap.
Recommendation for 2nd round:
Wait until RAN2 has concluded the procedures for early indication for RedCap. No further discussions needed in 2nd round.


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: Timing requirements
Contributions from AI 6.20.3.1.3 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200692

	Xiaomi
	Proposal 7: CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.

	R4-2200810

	CMCC
	Proposal 1: There is no RAN4 impact on time advance adjustment delay requirements for RedCap.
Proposal 2: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell, or not.
Proposal 3: CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.

	R4-2201185

	Huawei, Hisilicon
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.
Proposal 2: If UE indicates no need of NCD-SSB, or when there is no SSB in active BWP, T/F tracking can be performed based on CSI-RS/TRS. Te and Tq can be reused when TRS bandwidth is not less than SSB.

	R4-2201389

	ZTE Corporation
	Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell or not.

	R4-2201775

	MediaTek inc.
	Proposal 1: [bookmark: _Ref78920219]Reducing the max bandwidth shall have no impact on the existing timing requirements.
Proposal 2: [bookmark: _Ref79095613]Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
Proposal 3: [bookmark: _Ref85818181]Support FFS whether to modify the Rel-15 test setup for the timing requirements to be applicable to Redcap UEs. 
Proposal 4: [bookmark: _Ref92697834]Don’t support the use of CSI-RS/TRS to acquire the reference cell timing in RedCap UEs. 

	R4-2201860

	Ericsson
	· Proposal #1: RedCap UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that the CD-SSB or NCD-SSB is available at the UE at least once every 160 ms in PCell. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Timing
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: UE transmit timing requirements
· Proposals
· Option 1 (MTK): 
· Reducing the max bandwidth shall have no impact on the existing timing requirements.
· Recommended WF
Given that following agreement was reached at previous meeting [R4-2120418], no further discussion needed.
	UE transmit timing requirements
RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.  




Issue 3-1-2: Condition for meeting UE transmit timing requirements
· Proposals
· Option 1 (CMCC, ZTE): Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell, or not.
· Option 1b (MTK): Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
· Option 2 (HW, E///): Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.

· Recommended WF
· Discuss the options. 

Issue 3-1-3: Timing advance adjustment delay requirements
· Proposals
· Option 1 (CMCC): There is no RAN4 impact on time advance adjustment delay requirements for RedCap.
· Recommended WF
· Option 1 is recommended to be agreed. 

Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
· Proposals
· Option 1 (Xiaomi, MTK): 	CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.
· Option 2 (CMCC, HW): 	CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.
· Recommended WF
· Discuss the options. 

Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
· Proposals
· Option 1 (CMCC): 	Existing requirements apply, conditions are up to UE implementation. 
· Option 2 (HW): 		Te and Tq can be reused when TRS bandwidth is not less than SSB.
· Recommended WF
· Discuss the options. 

Issue 3-1-6: Modification of test setup
· Proposals
· Option 1 (MTK):		 Support FFS whether to modify the Rel-15 test setup for the timing requirements to be applicable to Redcap UEs.
· Recommended WF
· Delay the discussion related to performance requirements (test setup). Thus no discussions needed in this meeting.
Sub topic 3-1 
	Company
	Comments

	XXX
	Issue 3-1-1: UE transmit timing requirements
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Issue 3-1-3: Timing advance adjustment delay requirements
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Issue 3-1-6: Modification of test setup


	Huawei
	Issue 3-1-1: UE transmit timing requirements
Option 1 is agreeable.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
We would like to clarify our position: If CD-SSB or NCD-SSB is in the active BWP, the existing Te, Tq requirements can be applied for RedCap UE. If there is no SSB in the active BWP, CSI-RS can be used and the existing Te, Tq can be satisfied as long as the TRS bandwidth is not less than SSB. Therefore to some extent, we support option 1 as well.
Issue 3-1-3: Timing advance adjustment delay requirements
Support option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements
Support option 2.
Although the legacy requirements for timing are based on SSB, it doesn’t mean it is not feasible to perform CSI-RS/TRS based fine time tracking. In NR initial discussion phase, the simulation evaluations in RAN1 had been verified that TRS based T/F tracking can achieve good performance. From RAN4 perspective, as long as the bandwidth of TRS is not less than SSB bandwidth, the existing Te, Tq requirements can be guaranteed by TRS based T/F tracking.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Both option 1 and option 2 agree that the existing requirements shall be applied. To achieve the same timing requirements, the bandwidth of TRS is not less than SSB bandwidth

Issue 3-1-6: Modification of test setup
Agree with recommended WF.


	Ericsson
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
Our proposal is between option 1 and option 2 i.e. “UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that the CD-SSB or NCD-SSB is available at the UE at least once every 160 ms in PCell”.
We can support option 1 provided SSB means any of: CD-SSB and NCD-SSB.  

Issue 3-1-3: Timing advance adjustment delay requirements
Option 1 is agreeable. To clarify our understanding is that the existing TA time advance adjustment delay and adjustment accuracy requirements in clause 7.3 of 38.133 also apply to Redcap.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
We support option 1, i.e. to use the any type of SSB (NCD-SSB or CD-SSB) for meeting the timing requirements. CD-SSB is always transmitted. Therefore if CD-SSB is available every 160 ms then the UE should meet the timing requirements regardless of whether CSI-RS are used for other purposes. 
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are:
See our comments to issue 3-1-4, where our view is to use SSB to meet the timing requirements.  
Issue 3-1-6: Modification of test setup
Agree, no need to discuss the test setup now. 


	MediaTek
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
We support reusing the timing accuracy requirements from Rel-15 NR, yet this should be based on both NCD-SSB and CD-DDB. Hence, we support Option 2: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.
Issue 3-1-3: Timing advance adjustment delay requirements
Support Option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements
We don’t see the reason to introduce such new requirements for RedCap UEs. Also, given the limited number of meetings left we shall focus on more critical issues. Hence, We support Option 1: CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are:
There is no need to discuss the options. Refer to the answer in the previous issue 3-1-4. 
Issue 3-1-6: Modification of test setup
We are fine with recommended WF. 

	Apple
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
Option 2.
Issue 3-1-3: Timing advance adjustment delay requirements
Option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Option 1. The same assumption could be used as in R15 timing requirement (SSB is used as baseline).
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Up to issue 3-1-4.


	CMCC
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
Option 1
Issue 3-1-3: Timing advance adjustment delay requirements
Option 1
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
3-1-4 and 3-1-5 are related. We do not propose to introduce new requirements. Just would like to clarify it is possible for UE to use CSI-RS/TRS for meeting timing requirements. If this is the consensus, then we do not need to discuss this issue any more.


	Xiaomi
	Issue 3-1-1: UE transmit timing requirements
Support the recommended WF.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Issue 3-1-3: Timing advance adjustment delay requirements
Fine with Option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
We prefer Option 1 to not consider CSI-RS/TRS for RedCap in R17.
In our understanding, the use of CSI-RS/TRS for timing acquirement should be decided in RAN1 firstly. However, RAN1 have no clear decision on this issue in R17.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Wait for the conclusion of Issue 3-1-4.
Issue 3-1-6: Modification of test setup
Support the recommended WF.


	vivo
	Issue 3-1-1: UE transmit timing requirements
Option 1 is fine.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Perfer Option 2.
Issue 3-1-3: Timing advance adjustment delay requirements
Option 1 is fine.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Support Option 1.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Issue 3-1-6: Modification of test setup
Recommended WF is OK.

	Qualcomm
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
Support Option 2
Issue 3-1-3: Timing advance adjustment delay requirements
Fine with option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Support Option 1. No need to discuss CSI-RS/TRS based timing for Redcap in RAN4.
RAN1 made the following agreement:
· In FR1, for an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· In FR2, for an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
Since a UE supporting mandatory FG6-1 can always expect NCD-SSB in the absence of CD-SSB in the active BWP, we don’t need to discuss CSI-RS/TRS based timing for Redcap. UEs supporting optional FG 6-1a may not be provided with NCD-SSBs, such UEs may use CSI-RS/TRS acquire DL timing but RAN4 doesn’t need to make any agreement for that.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
Support option 1. 
Issue 3-1-6: Modification of test setup
We are fine with recommended WF.

	Nokia
	Issue 3-1-1: UE transmit timing requirements
We are fine with the recommended WF.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
We support option 2.
Issue 3-1-3: Timing advance adjustment delay requirements
We are fine with the recommended WF.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
We support option1. Reference cell timing should be obtained without CSI-RS/TRS.
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
No need to discuss this issue, based on issue 3-1-4.
Issue 3-1-6: Modification of test setup
We are fine with the recommended WF.

	OPPO
	Issue 3-1-1: UE transmit timing requirements
Support the recommended WF.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Option 2.
Issue 3-1-3: Timing advance adjustment delay requirements
Fine with Option 1.
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
Option 1.
Issue 3-1-6: Modification of test setup
Support the recommended WF.


	ZTE
	Issue 3-1-2: Condition for meeting UE transmit timing requirements
Fine with the updated version provided by Ericsson, which captures the main idea of Option 1 and 2.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#3-1
	 Issue 3-1-2: Condition for meeting UE transmit timing requirements
· Option 1 (HW,CMCC, ZTE): Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell, or not.
· Option 1b (MTK): Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
· Option 2 (HW, E///, MTK, Apple, vivo, QC, Nokia, OPPO): Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.
· Alternative option 3(E///, ZTE): 
“UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that the CD-SSB or NCD-SSB is available at the UE at least once every 160 ms in PCell”.
Recommendation for the 2nd round:

Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms is agreeable: 
Open issues: 
· 1) whether SSB refers to CD-SSB or any of CS- and NCD-SSB 
· 2) whether SSB has to be in active BWP or not
Issue 3-1-3: Timing advance adjustment delay requirements
Tentative agreement:
There is no RAN4 impact on time advance adjustment delay requirements for RedCap.
	
Issue 3-1-4: Whether CSI-RS/TRS can be used for meeting the timing requirements 
· Option 1 (Xiaomi, MTK, OPPO, Nokia, QC, vivo, Xiaomi, Apple, MTK, E///): 	CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.
· Option 2 (CMCC, HW): 	CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.
Recommendation for 2nd round:
Given the company positions, can companies compromise to option 1?
Issue 3-1-5: If CSI-RS/TRS can be used for meeting the timing requirements in Rel-17, the requirements are: 
· Option 1 (CMCC): 	Existing requirements apply, conditions are up to UE implementation. 
· Option 2 (HW): 		Te and Tq can be reused when TRS bandwidth is not less than SSB.
· Option 3(E///, MTK, Nokia, QC): SSB is used to meet the timing requirements. 
Tentative agreement:
Focus on reaching an agreement to issue 3-1-4 first. Whether to continue discussion depend on that agreement.  




Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #4: Signalling characteristics
Contributions from AI 6.20.3.1.4 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200692

	Xiaomi
	Proposal 8: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Proposal 9: RAN4 to reuse the legacy BWP switching delay for RedCap UE in Rel-17.

	R4-2200293

	Apple
	Proposal 1: No need to extend the OOS/IS evaluation period for SSB based and CSI-RS based RLM in both FR1 and FR2.
Proposal 2: No need to extend the evaluation period for SSB based and CSI-RS based BFD in both FR1 and FR2.
Proposal 3: No need to extend the evaluation period for SSB based and CSI-RS based CBD in both FR1 and FR2. 
Proposal 4: CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
Proposal 5: Support adding the following condition for the evaluation period of NR RLM requirement for HD-FDD: 
For each RLM-RS in RLM requirement, at least 1 sample must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
Proposal 6: Support adding the following condition for the evaluation period of NR BFD requirement for HD-FDD:
For each BFD-RS in BFD requirement, at least 1 sample must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for BFD resources and 10 msec.
Proposal 7: For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Proposal 8: For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Proposal 9: The SSB-based and CSI-RS-based L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2.
Proposal 10: legacy 1.5dB RF margin reduction shall not be considered in SSB-based and CSI-RS-based L1-RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
Proposal 11: the baseline SSB-based and CSI-RS-based L1-RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy of +/-5dB to +/-9.5dB for normal condition with max Io=-70dBm, and relax the other absolute accuracy by 3dB  
· Relax the relative L1-RSRP accuracy by 3dB
· For FR2 RedCap with 1Rx
· Relax the current absolute and relative accuracy by 1dB

	R4-2200394

	vivo
	Proposal 1: Consider to increase the CCE from 8 to 16 for out-of-sync evaluation for SSB or CSI-RS based on RLM when 1Rx is used.
Proposal 2: Consider to increase the CCE from 8 to 16 or increase the power boosting from 0dB to 4dB for SSB or CSI-RS based on BFD when 1Rx is used.
Proposal 3: Consider to increase the CCE from 4 to 8 or increase the power boosting from 0dB to 4dB for in-sync evaluation for SSB or CSI-RS based on RLM when 1Rx is used.
Proposal 4: The measurement period of SS-SINR would need to double in order to guarantee accuracy for RLM Qout when 1Rx is used.
Proposal 5: The measurement period of SS-SINR for legacy UE can be reused for BFD and RLM Qin when 1 Rx is used.
Proposal 6: The measurement period of CSI-SINR for legacy UE can be reused for RLM Qout, BFD and RLM Qin when 1 Rx is used. 
Proposal 7: For the condition for RLM for HD-FDD UE, prefer option 3 and ok with option 1, 2, 3.
Proposal 8: RAN4 only consider the SSB and CSI-RS based L1-RSRP measurement accuracy with measurement restriction when 1Rx is used.
Proposal 9: The SSB and CSI-RS based on L1-RSRP measurement accuracy for one sample needs to be relaxed about 2.5dB when 1Rx is used compared with the legacy UE for FR1.
Proposal 10: The SSB and CSI-RS based on L1-RSRP measurement accuracy for one sample needs to be relaxed about 2dB when 1Rx is used compared with the legacy UE for FR2.
Proposal 11: Support option 1, i.e., the interruption requirements defined at section 8.2 of TS38.133 are not applicable for Redcap
Proposal 12: For the BWP switch delay, Rel-15 BWP switch delay requirements are reused for Rel-17 and any new type of BWP switch delay is not considered at Rel-17.
Proposal 13: For the active TCI state switching, use option 2 with the following extra information: for FR2, only when the TCI state is unknown, the requirements could be based on new L1-RSRP measurement requirements.

	R4-2200811

	CMCC
	Proposal 1: For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
Proposal 2: For HD-FDD, SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the BFD or CBD evaluation period
Proposal 3: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Proposal 4: Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050




	R4-2200867

	Nokia, Nokia Shanghai Bell
	1. For the simulations with 1 RX, update the performance metric in the RLM and BFD simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Accuracy = max( abs( DeltaSINR(95th percentile),1Rx), abs(DeltaSINR(5th percentile) ,1Rx)
For the comparison of results with 1 RX and 2 RX, update the performance metric in the RLM and BFD simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Degradation(5th percentile) := (DeltaSINR(5th percentile), 2Rx, N samples) - (DeltaSINR(5th percentile), 1Rx, N samples)
· Degradation(95th percentile) := (DeltaSINR(95th percentile), 2Rx, N samples) - (DeltaSINR(95th percentile), 1Rx, N samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))

For SSB-based RLM, RAN4 to define a threshold of SINR accuracy degradation of [0.7] dB, to decide whether to increase the evaluation period for OOS and IS for RedCap UEs with 1 RX.
Do not extend the evaluation periods for SSB-based OOS and IS evaluation for RedCap UEs with 1 RX.
For CSI-RS based RLM, RAN4 to define a threshold of SINR accuracy degradation of [0.7] dB, to decide whether to increase the evaluation period for OOS and IS for RedCap UEs with 1 RX.
RAN4 to extend the evaluation period for CSI-RS based RLM: 20 samples for in-sync evaluation and 40 samples for out-of-sync evaluations.

	R4-2200868

	Nokia, Nokia Shanghai Bell
	1. For RedCap UEs with 1 RX, the PDCCH transmission parameters for in-sync evaluation shall consider aggregation level equal to 8 CCE. 
1. For RedCap UEs with 1 RX, the PDCCH transmission parameters for out-of-sync evaluation shall consider aggregation level equal to 16 CCE. 

	R4-2201145

	Oppo
	Proposal 1: For RLM and BFD evaluation period, no need to increase the sample number while the lower bound could be extended for RedCap UE with 1 Rx.
Proposal 2: RAN4 can agree to reuse legacy BWP switching delay in R17, leaving the optimization to R18.

	R4-2201186

	Huawei, Hisilicon
	Proposal 1: For RedCap UE with 1RX, it is proposed to increase CCE level to 16 and increase bandwidth to 48 RBs in hypothetical PDCCH parameter for 
-SSB based out-of-sync evaluation, and
-SSB based beam failure detection
Proposal 2: For RedCap UE with 1RX, it is proposed to increase CCE level to 8 and increase bandwidth to 48 RBs in hypothetical PDCCH parameter for SSB based in-sync evaluation.
Proposal 3: For RedCap UE with 1RX, it is proposed to increase CCE level to 16 in hypothetical PDCCH parameter for 
- CSI-RS based out-of-sync evaluation, and
- CSI-RS based Beam failure detection
Proposal 4: For RedCap UE with 1RX, it is proposed to increase CCE level to 8 in hypothetical PDCCH parameter for CSI-RS based in-sync evaluation.
Proposal 5: For RedCap UE with 1RX, sample number in SSB based RLM OOS evaluation period can be increased from 10 to 20.
Proposal 6: Legacy CSI-RS based RLM out-of-sync evaluation period (i.e., 20 samples) can be reused for 1 RX Redcap.
Proposal 7: Legacy SSB and CSI-RS based RLM In-sync evaluation period can be reused for 1 RX Redcap.
Proposal 8: Legacy SSB and CSI-RS based BFD evaluation period can be reused for 1 RX Redcap.
Proposal 9: For RedCap UE with 1RX, the accuracy for both SSB based and CSI-RS based L1-RSRP can be relaxed by 3dB.
Proposal 10: Legacy TCI state switching can be reused for RedCap UE.

	R4-2201390

	ZTE Corporation
	Proposal 1: Determine the evaluation period based on simulation.
Proposal 2: Increase the aggregation level.
Proposal 3: At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
Proposal 4: Reuse legacy BWP switching delay when only center frequency is changed.

	R4-2201776

	MediaTek inc.
	Proposal 1: Support excluding the 60 KHz SCS for the bandwidth parameters for CSI-RS based RLM to accommodate the reduced maximum bandwidth in RedCap for FR1.
Proposal 2: Support modification on PDCCH transmission parameters for RLM requirements with the single antenna port in RedCap devices, including either the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy to be increased by 3dB or increasing the CCE level by two.
Proposal 3: [bookmark: _Ref79095628]Support adding the following condition for the evaluation period of 5G NR RLM requirement for HD-FDD: At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
Proposal 4: [bookmark: _Ref79095641]Support extending the lower bound of the evaluation period of 5G NR RedCap RLM requirement by two compared to the existing general 5G NR RLM requirements.
Proposal 5: [bookmark: _Ref92700257]If the period to be extended for RLM, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
Proposal 6: [bookmark: _Ref85817851]Support reusing the agreements from RLM that have the same impact in BFD, such as hypothetical transmission parameters and CSI-RS based RLM for 60 KHz.
Proposal 7: [bookmark: _Ref92670564]If the period to be extended for BFD, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
Proposal 8: [bookmark: _Ref92700292]Support reusing the legacy BWP switching delay in RedCap UEs.

	R4-2202030

	Qualcomm Incorporated
	Proposal 1: The measurement period of SSB based SINR is extended by a factor of 2 to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx
Proposal 2: The measurement period of SSB based SINR is extended by a factor of 2 to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx
Proposal 3: Consider an additional margin of [0.5db] in the test cases to account for any performance gap with the extended evaluation periods.
Proposal 4: For 1Rx UEs, use the same aggregation levels as those for Rel-15 2Rx UEs for RLM OOS and IS.
Proposal 5: For 1Rx UEs, use the same hypothetical PDCCH RE to SSS RE as those for Rel-15 2Rx UEs for RLM OOS and IS.
Proposal 6: Allow the following additional margins for 1Rx UEs w.r.t. those of 2Rx UEs in RLM test cases:
· RLM OOS: 4db
· RLM IS: 5.5db
· Note: The margins are derived based on TDL-C 300ns 100Hz channel

Proposal 7: The evaluation period of SSB based SINR is extended by factor of 2 to guarantee accuracy for BFD Qout-LR for RedCap UE with 1 Rx, i.e., use 10 BFD-RS samples.
Proposal 8: For 1Rx UEs, use the same aggregation levels as those for Rel-15 2Rx UEs for BFD.
Proposal 9: For 1Rx UEs, use the same hypothetical PDCCH RE to SSS RE as those for Rel-15 2Rx UEs for BFD.
Proposal 10: Allow an additional margin of 4db for 1Rx UEs w.r.t. those of 2Rx UEs in BFD test cases
· Note: The margin is derived based on TDL-C 300ns 100Hz channel
Proposal 11: RAN4 to not introduce any faster BWP switching delays than the current Type1 and Type2 BWP switching delays as there is no strong use case to enable fast BWP switching for Redcap UEs. 
Proposal 12: RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.

	R4-2201861

	Ericsson
	Proposal #1: The measurement period of SSB based channel quality is extended by factor N to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx, where N is 2.
Proposal #2: The measurement period of CSI-RS based channel quality is extended by factor N to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx, where N is 2. 
Proposal #3: The measurement period of SSB based channel quality is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is 2.
Proposal #4: The measurement period of CSI-RS based channel quality is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is 2.
Proposal #5: For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. The indication period is defined as max(10ms, TRLM-RS,M), where TRLM-RS,M is the shortest periodicity of all the configured RLM resources. Note this applicability also applies for the link recovery procedures.
Proposal #6: Aggregation level is increased by 1 level for RedCap UE with 1 Rx compared to RedCap UE with 2 Rx in RLM and BFD requirements, i.e., AL16 for out-of-synch and AL8 for in-synch. 
Proposal #7: Set SSB based BFD evaluation period based on 10 samples for 1Rx UE. 
Proposal #8: Set CSI-RS based BFD evaluation period based on 20 samples for 1Rx UE. 
Proposal #9: Aggregation level is increased by 1 level for RedCap UE with 1 Rx compared to RedCap UE with 2 Rx in BFD requirements, i.e. AL16 without PDCCH power boosting. 
Proposal #10: SSB based evaluation period for CBD is not extended for 1 Rx RedCap UE compared to 2 Rx RedCap UE.
Proposal #11: CSI-RS based evaluation period for CBD is not extended for 1 Rx RedCap UE compared to 2 Rx RedCap UE.
Proposal #12: Relax the SSB based L1-RSRP measurement accuracy requirements with 1Rx by 3.0dB. 
Proposal #13: Relax the CSI-RS based L1-RSRP measurement accuracy requirements with 1Rx by 3.0dB.
Proposal #14: DL is always prioritized over UL during for HD-FDD UE during the CBD evaluation period.
Proposal #16: Define BWP switching delay between non-initial DL BWP for RedCap and initial BWP for RedCap involving only changing of the center-frequency of the BWP based on the on previous agreement in R4-1803283:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



Proposal #17: Active BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning between non-initial DL BWP for RedCap and initial BWP for RedCap can be expressed in slots as follows:
	SCS
	Slot length (ms)
	Type 1 Delay (slots)
	Type 2 Delay (slots)

	15 kHz
	1 
	1
	2

	30 kHz
	0.5
	1
	3

	60 kHz
	0.25
	1
	5

	120 kHz
	0.125
	2
	9



Proposal #18: The UE is not required to transmit UL signals or receive DL signals during the active BWP switching delay (in Proposal 17) provided that the DRX cycle is less than 640 ms. No scheduling restriction is allowed for DRX cycle of 640 ms or longer. 
Proposal #19: For TCI-state switch delay requirements for RedCap UE with 1 Rx:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.
· For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

Proposal #20: For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
Proposal #21: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.


	R4-2201777

	MediaTek inc.
	Proposal 6: [bookmark: _Ref92670514]Support updating the CCE level for the hypothetical PDDCH parameters for 1Rx to be multiplied by 2 compared to using 2Rx.
Proposal 7: [bookmark: _Ref92670533]Support study of new requirements for Qin and Qout with 1Rx during the performance discussions.
Proposal 8: If the period to be extended for RLM/BFD, it should be based on the outcome of the hypothetical PDCCH parameter discussion.

	R4-2200869

	Nokia, Nokia Shanghai Bell
	Reuse the measurement period for SSB-based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
Relax the SSB based L1-RSRP measurement accuracy requirements for RedCap UEs with 1 RX by 1 dB in FR1 and FR2.
For CSI-RS based L1-RSRP in FR1, relax the accuracy by 2.5 dB
Reuse the measurement period for CSI-RS based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.



Open issues summary
Sub-topic 4-1 RLM
Issue 4-1-1: Updates to RLM performance metric
· Proposals
· Option 1 (Nokia): 
· For the simulations with 1 RX, update the performance metric in the RLM and BFD simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Accuracy = max( abs( DeltaSINR(95th percentile),1Rx), abs(DeltaSINR(5th percentile) ,1Rx)
· For the comparison of results with 1 RX and 2 RX, update the performance metric in the RLM simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Degradation(5th percentile) := (DeltaSINR(5th percentile), 2Rx, N samples) - (DeltaSINR(5th percentile), 1Rx, N samples)
· Degradation(95th percentile) := (DeltaSINR(95th percentile), 2Rx, N samples) - (DeltaSINR(95th percentile), 1Rx, N samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))
· Recommended WF
· RAN4 has been carrying out simulations for last two meetings, given that there is only Feb 2022 meeting left for core part, it is recommended to use the already agreed simulation assumptions unless critical issues are identified. Based on this information, discuss the option.

Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
· Proposals
· Option 1 (Nokia): 	Yes
· Recommended WF
· Discuss the option

Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
· Proposals
· Option 1 (Nokia): 	
· For SSB-based RLM, RAN4 to define a threshold of SINR accuracy degradation of [0.7] dB, to decide whether to increase the evaluation period for OOS and IS for RedCap UEs with 1 RX.
· For CSI-RS based RLM, RAN4 to define a threshold of SINR accuracy degradation of [0.7] dB, to decide whether to increase the evaluation period for OOS and IS for RedCap UEs with 1 RX.
· Recommended WF
· Discuss the option

Issue 4-1-4: SSB-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple, Nokia, Oppo): No need to extend the evaluation period for RLM for both FR1 and FR2.
· Option 2 (vivo, HW, QC, E///): The measurement period of SSB based SINR would need to double in order to guarantee accuracy for RLM Qout in RedCap, i.e. samples are increased from 10 to 20.
· Recommended WF
Companies to provide their view on the options, in particular on following compromise proposal:
· A possible compromise proposal for SSB-based RLM
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin

Issue 4-1-5: SSB-based RLM : evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, Nokia, Oppo, HW): No need to extend the evaluation period for RLM in both FR1 and FR2.
· Option 2 (QC, E///): Set SSB based RLM In-synch evaluation period based on 10 samples for 1Rx UE.
· Recommended WF
Companies to provide their view on the options, in particular on following compromise proposal:
· A possible compromise proposal for SSB-based RLM
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin

Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple, vivo, Oppo, HW): No need to extend the evaluation period for RLM for both FR1 and FR2.
· Option 2 (Nokia, E///): Set CSI-RS based RLM Out-of-synch evaluation period based on 40 samples for 1Rx UE.
· Recommended WF
Companies to provide their view on the options, in particular on following compromise proposal:
· A possible compromise proposal for CSI-RS-based RLM 
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin

Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, Oppo, HW): No need to extend the evaluation period for RLM for both FR1 and FR2.
· Option 2 (Nokia, E///): Set CSI-RS based RLM In-synch evaluation period based on 20 samples for 1Rx UE.
· Recommended WF
Companies to provide their view on the options, in particular on following compromise proposal:
· A possible compromise proposal for CSI-RS-based RLM 
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin

Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
· Proposals
· Option 1 (Oppo, MTK): Yes
· Recommended WF
· Discuss the option.

Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
· Proposals
· Option 1 (MTK): By factor 2
· Recommended WF
· Discuss the option.

Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, Nokia, E///, MTK): Increase the CCE from 8 to 16
· Option 2 (HW): Increase 
· CCE from 8 to 16 
· BW to 48 PRBs
· Option 3 (QC): 
· Use same aggregation level as in Rel-15 2 Rx UE 
· No power boosting wrt to Rel-15 2 RX UE
· Recommended WF
Majority of companies support increasing the CCE, but one company argues it is not feasible to use different aggregation level for RedCap. Based on this, discuss following:
· Is it feasible to set different aggregation level in the PDCCH transmission parameters applicable for RedCap 1Rx UE?
· If feasible, can it be agreed to use an aggregation level of 16?
· Note the parameters are hypothetical PDCCH transmission parameters used to derive RLM Qout
· Should BW be increased to 48 PRBs?

Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, Nokia, E///, MTK): Increase the CCE from 4 to 8 
· Option 2 (vivo):	increase the power boosting from 0dB to 4dB
· Option 3 (MTK):	Power boosting by 3 dB
· Option 4 (HW): Increase 
· CCE from 4 to 8
· BW to 48 PRBs
· Option 5 (QC): 
· Use same aggregation level as in Rel-15 2 Rx UE 
· No power boosting wrt to Rel-15 2 RX UE
· Recommended WF
Majority of companies support increasing the CCE, but one company argues it is not feasible to use different aggregation level for RedCap. Based on this, discuss following:
· Is it feasible to set different aggregation level in the PDCCH transmission parameters applicable for RedCap 1Rx UE?
· If feasible, can it be agreed to use an aggregation level of 8?
· Note the parameters are hypothetical PDCCH transmission parameters used to derive RLM Qin
· Should BW be increased to 48 PRBs?

Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, Nokia, HW, MTK): Increase the CCE from 8 to 16
· Recommended WF
· Can option 1 be agreed?

Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, Nokia, MTK, Huawei): Increase the CCE from 4 to 8 
· Option 2 (vivo, MTK):	increase the power boosting from 0dB to 4dB
· Recommended WF
Can following be agreed:
a) CCE is creased from 4 to 8
Companies to provide view on whether BW be increased to 48 PRBs?

Issue 4-1-14: Condition for RLM for HD-FDD UE
· Proposals
· Option 1 (Apple, vivo): 
· For each RLM-RS configuration in RLM requirement, at least 1 RLM-RS sample must fall within DL occasion within an indication period. The UE determines the indication period as the max(10ms, TRLM-RS,M), where TRLM-RS,M is the shortest periodicity of all the configured RLM resources.
· Option 2 (CMCC, E///): 
· For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
· Option 3 (ZTE, MTK): 
· At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
· Recommended WF
· Proposals are very similar. Can option 2 be agreed as it covers also the DRX case? 

Issue 4-1-15: Test cases: 
· Proposals
· Option 1 (QC): 
· Allow the following additional margins for 1Rx UEs w.r.t. those of 2Rx UEs in RLM test cases:
· RLM OOS: 4db
· RLM IS: 5.5db
· Note: The margins are derived based on TDL-C 300ns 100Hz channel
· Allow an additional margin of 4db for 1Rx UEs w.r.t. those of 2Rx UEs in BFD test cases
· Note: The margin is derived based on TDL-C 300ns 100Hz channel
· Consider an additional margin of [0.5db] in the test cases to account for any performance gap with the extended evaluation periods.

· Option 2 (MTK): Support study of new requirements for Qin and Qout with 1Rx during the performance discussions.

· Recommended WF
· To be discussed under performance part.

Sub topic 4-1 
	Company
	Comments

	XXX
	Issue 4-1-1: Updates to RLM performance metric
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Issue 4-1-14: Condition for RLM for HD-FDD UE
Issue 4-1-15: Test cases: 


	Huawei
	Issue 4-1-1: Updates to RLM performance metric
The issue identified is good. However in our understanding, starting from LTE companies have some slight diverse of accuracy metrics due to different simulators. It seems no big issues identified. The recommended WF seems reasonable considering the limited meeting cycles.
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
No. For 1RX Redcap UE, extending RLM evaluation period is fixed, we don’t understand the motivation of introducing a new threshold.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Depends on issue 4-1-2.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Support option 2 based on simulation results.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Support option 1 based on simulation results.
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Support option 1 based on simulation results.

Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Support option 1 based on simulation results.

Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
FFS
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
FFS
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
Support option 4.  It shall be noted that the maximum CCE level for 24RB is 8, the current CCE level has reached the upper bounder. Therefore increasing CCE level from 8 to 16 and increasing bandwidth 24RBs to 48RBs shall be bundled.
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Support option 5. We think the method for in-sync shall be aligned with that for out-of-sync, as both RLM Qout and Qin are observed on the same bandwidth.
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Support option 1.
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Support option 1.
Issue 4-1-14: Condition for RLM for HD-FDD UE

Issue 4-1-15: Test cases: 
Agree to be discussed under performance part.


	Ericsson
	Issue 4-1-1: Updates to RLM performance metric
Support the recommended WF. If RAN4 cannot agree with the number of samples and/or evaluation period in this meeting, we can use this metric to reach consensus. 
By the way, this metric is equivalent with what we use in our contribution e.g. R4-2201861.
For the comparison between 1Rx and 2Rx, since the ideal SINR should be the same for 1Rx and 2Rx, this metric can be simplified as follows: 
· Degradation(5th percentile) := (Estimated SINR(5th percentile), 2Rx, N samples) - (Estimated SINR(5th percentile), 1Rx, N samples)
· Degradation(95th percentile) := (Estimated SINR(95th percentile), 2Rx, N samples) - (Estimated SINR(95th percentile), 1Rx, N samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))
So we are fine with this metric if no consensus is reached in this meeting. 
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
Similar to 4-1-1, we have already discussed whether RLM evaluation period is extended or not for 1Rx UE. If RAN4 cannot agree with the number of samples and/or evaluation period in this meeting, we could discuss how to decide whether to extend or not.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Similar to 4-1-1, we have already discussed whether RLM evaluation period is extended or not for 1Rx UE. If RAN4 cannot agree with the number of samples and/or evaluation period in this meeting, we could discuss how to decide whether to extend or not.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Recommended WF is agreeable to us.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Recommended WF is agreeable to us.

Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Recommended WF is agreeable to us.

Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Recommended WF is agreeable to us.

Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
If the recommended WF for issues 4-1-4 to 4-1-7 is agreed, then in our view it makes sense to also extend the lower bound for Qout with the same factor, i.e. 2. However, the lower bound for Qin shall be unchanged because most companies want to keep the same evaluation period for 1Rx and 2Rx. 
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
If the recommended WF for issues 4-1-4 to 4-1-7 is agreed, then in our view it makes sense to also extend the lower bound for Qout with the same factor, i.e. 2. However, the lower bound for Qin shall be unchanged because most companies want to keep the same evaluation period for 1Rx and 2Rx. 

Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
In our view, it is feasible to set different AL for the hypothetical PDCCH transmission parameters for RedCap UEs with 1 Rx in the cell. This can be done independent of increasing the BW to 48 PRBs. Therefore we support the proposal of increasing the AL to 16. 
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Our comments for issue 4-1-10 apply also for this issue, i.e.:
· It is feasible to set different AL for the hypothetical PDCCH parameters for RedCap UEs of 1 Rx in the cell
· No need to extend BW to 48 PRBs
However, the AL shall be increased to 8.
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
We prefer to follow the same agreement from SSB based RLM Qout evaluation, i.e. outcome of issue 4-1-10 applies to this issue. 
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
We prefer to follow the same agreement from SSB based RLM Qout evaluation, i.e. outcome of issue 4-1-10 applies to this issue. 
Issue 4-1-14: Condition for RLM for HD-FDD UE
Recommended WF (option 2) is agreeable to us. 
Issue 4-1-15: Test cases: 
We support recommended WF. It should be discussed in performance part. 

	MediaTek
	Issue 4-1-1: Updates to RLM performance metric
We support recommended WF.
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
Based on existing hypothetical PDCCH parameters, it can be observed that the difference in SINR between the OOS at BLER=10% and IS at BLER=2% is approximately 8.5dB. Hence, the evaluation period for Qout and Qin are defined that the sum of accuracy of Qout and Qin shall be less than 8.5dB. Therefore, if the evaluation period to be extended for RLM, it should be based on the outcome of the hypothetical PDCCH parameter discussion so we can have know what is the difference in SINR between the OOS at BLER=10% and IS at BLER=2%.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Same comment as in Issue 4-1-2.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Same comment as in Issue 4-1-2.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Same comment as in Issue 4-1-2.
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Same comment as in Issue 4-1-2.
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Same comment as in Issue 4-1-2.
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period
Based on LTE requirements for the cases of using 1Rx, we shall support extending the lower bound. Support Option 1.
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend:
Based on LTE requirements for the cases of using 1Rx, we shall support extending the lower bound by two. Support Option 1.
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
It is not clear for us why it is not feasible to increase the CCE level. 
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
We support either power boosting by 3dB or increase CCE level to 8. 
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
We support Option 1.
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
We support either Option 1 or Option 2.
Issue 4-1-14: Condition for RLM for HD-FDD UE
In general, all options are very similar apart from the point to cover the DRX cycle. It is not clear for us why do need to have such condition because we didn’t have such a condition in LTE. 
Issue 4-1-15: Test cases
We support recommended WF.

	Apple
	Issue 4-1-1: Updates to RLM performance metric
Regarding the comparison of results with 1 RX and 2 RX, we think it shall be:
For a certain sample number N, performance metric in the RLM simulation is: 
•	DeltaSINR = estimated SINR – ideal SINR
•	(Accuracy, 1Rx) = max( abs( DeltaSINR(95th percentile),1Rx), abs(DeltaSINR(5th percentile) ,1Rx)
•	(Accuracy, 2Rx) = max( abs( DeltaSINR(95th percentile),2Rx), abs(DeltaSINR(5th percentile) ,2Rx)
•	Degradation = (Accuracy, 1Rx) – (Accuracy , 2Rx) 
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
We don’t think threshold for extending RLM evaluation period is needed, we prefer to have one single kind of evaluation period to simplify UE implementation when 1Rx is used.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Up to issue 4-1-2.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Option 1 based on our simulation, like Cat-1bis UE in LTE.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Option 1, like  Cat-1bis UE in LTE.
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Option 1.
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Option 1.
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
Up to the issue 4-1-4/5/6/7.
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
Up to the issue 4-1-8.
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
Option 2, when 2 OFDM symbols is used for PDCCH, when increase CCE from 8 to 16, then  16*6=96 REGs would be used, and therefore the BW shall be increased to 48PRBs.
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Option 4.
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Option 1.
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Option 1. The current BW in 2Rx CSI-RS RLM requirement is already 48PRBs.
Issue 4-1-14: Condition for RLM for HD-FDD UE
Can compromise to option 2.
Issue 4-1-15: Test cases: 
Agree with recommended WF.

	CMCC
	Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
We do not think a threshold to decide evaluation period is needed. 
Issue 4-1-4~4-1-7
The compromise proposal provided by moderator can be considered
Issue 4-1-14: Condition for RLM for HD-FDD UE
Option 2

	vivo
	Issue 4-1-1: Updates to RLM performance metric
Prefer to use the agreed simulation assumptions.
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
We think the method of guaranteeing the delta SS-SINR within ±2dB seems more reasonable.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
Related to Issue 4-1-2.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Support Option 2. Based on our simulation, 10 samples are not enough for Qout for SSB-based RLM. 
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Support Option 1.
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Support Option 1.
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Support Option 1.
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
Support Option 1. As mentioned in the simulation assumption agreed in the last meeting, if the CCE is up to 16 for SSB based RLM Qout, it is necessary to increase PRBs to 48.
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Both Option 1 and Option 2 are feasible.
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Support Option 1.
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Both Option 1 and Option 2 are feasible.
Issue 4-1-14: Condition for RLM for HD-FDD UE
Issue 4-1-15: Test cases: 
Recommended WF is OK.

	Nokia
	Issue 4-1-1: Updates to RLM performance metric
Our suggestion is based on the need to have an objective way for comparing the proposals from different companies. It does not require new simulations, but it provides a clear way to compare the degradation definition between results with 1 RX and also with 2 RX. We are, of course, ok with the proposed Way Forward, but our intention is to clarify the comparison and to define a threshold for the degradation observed in the results. This threshold would, later, be used to facilitate the decision of whether to extend the evaluation period or not.
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
In our view, the decision of whether extending the evaluation period or not would benefit from the discussion of how much degradation would be tolerated due to reducing the number of available RX branches. 
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
We set the proposed threshold based on what we observed in our results.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
We prefer Option 1, but it is OK to compromise to the moderator proposal.
Based on our simulation results, for OOS: the accuracy is degraded less than 0.5 dB when we compare the results with 1 and 2 RXs. 
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Option 1, which is aligned with the compromise proposed by the moderator.
Based on our simulation results, for IS: the accuracy is degraded less than 0.6 dB when we compare the results with 1 and 2 RXs. 
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
We prefer Option 2, which is aligned with the compromise proposed by the moderator in issue 4-1-7.Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
We prefer Option 2, but we can compromise to the moderator proposal.
Based on our simulation results, for IS: the accuracy is degraded more than 1 dB when we compare the results with 1 and 2 RXs. In our view, this degradation justifies increasing the evaluation period for Qin.
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
It is OK to extend the lower bound in the RLM evaluation period.
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
Option 1 is OK.
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout.
Option 1: Our simulation results show that increasing the aggregation level compensates for the degradation caused by reducing from 2 RX branches to 1RX.
 In our view, the discussion is only on the parameters used to derive Qout. The actual configuration of different aggregation levels is up to the network. Therefore, it is feasible to set different aggregation level for deriving Qout/Qin for RedCap UEs with 1 RX.   
According to our simulation results, there is no need to increase the bandwidth to 48 PRBs.
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Option 1 is ok. Same comments as in issue 4-1-10
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Option 1 is ok. 
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Option 1 is Ok. According to our simulation results, there is no need to increase the power boosting nor to change the bandwidth.
Issue 4-1-14: Condition for RLM for HD-FDD UE
Issue 4-1-15: Test cases: 
We agree with the recommended WF. We prefer to take this discussion to the performance part and concentrate the efforts in this meeting on the core requirements.

	OPPO
	Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
We don’t think threshold for extending RLM evaluation period is needed
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Option 1 
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Option 1
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Option 1.
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Option 1.
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
Fine with Option 1, like LTE cat1-bis does.
Issue 4-1-14: Condition for RLM for HD-FDD UE
Agree with recommended WF.
Issue 4-1-15: Test cases: 
Agree with recommended WF.

	MediaTek2
	Issue 4-1-14: Condition for RLM for HD-FDD UE
We support recommended WF. 

	Qualcomm
	Issue 4-1-4: SSB-based RLM : evaluation period for Qout
We are fine with the recommended WF as long as an SINR degradation of  ~0.5db is considered in the test cases
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
We are fine with the recommended WF as long as an SINR degradation of  ~0.5db is considered in the test cases
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
We are fine with the recommended WF as long as an SINR degradation of  ~0.5db is considered in the test cases
Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
We are fine with the recommended WF as long as an SINR degradation of  ~0.5db is considered in the test cases
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
We are fine with option 1
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
We are fine with option 1
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout.
We are thinking if it’s possible to increase the test case SNR as opposed to increasing the Als or boosting PDCCH to RS energy ratio.
Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
We are thinking if it’s possible to increase the test case SNR as opposed to increasing the Als or boosting PDCCH to RS energy ratio.
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
We are thinking if it’s possible to increase the test case SNR as opposed to increasing the Als or boosting PDCCH to RS energy ratio.
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
We are thinking if it’s possible to increase the test case SNR as opposed to increasing the Als or boosting PDCCH to RS energy ratio.
Issue 4-1-14: Condition for RLM for HD-FDD UE
We are fine with the recommended WF
Issue 4-1-15: Test cases: 
These are the adjustments in SNR levels needed in the test cases if we consider adjusting the SNR levels instead of modifying the hypothetical PDCCH parameters for RLM and BFD



Sub-topic 4-2 BFD
Issue 4-2-1: Updates to BFD performance metric
· Proposals
· Option 1 (Nokia): 
· For the simulations with 1 RX, update the performance metric in the BFD simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Accuracy = max( abs( DeltaSINR(95th percentile),1Rx), abs(DeltaSINR(5th percentile) ,1Rx)
· For the comparison of results with 1 RX and 2 RX, update the performance metric in the BFD simulation assumptions as follows: 
· DeltaSINR = estimated SINR – ideal SINR
· Degradation(5th percentile) := (DeltaSINR(5th percentile), 2Rx, N samples) - (DeltaSINR(5th percentile), 1Rx, N samples)
· Degradation(95th percentile) := (DeltaSINR(95th percentile), 2Rx, N samples) - (DeltaSINR(95th percentile), 1Rx, N samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))
· Recommended WF
· RAN4 has been carried out simulations for last two meetings, given that there is only Feb 2022 meeting left for core part, it is recommended to use the already agreed simulation assumptions unless critical issues are identified. Based on this information, discuss the option.

Issue 4-2-2: SSB-based based BFD: evaluation period
· Proposals
· Option 1 (Apple, vivo, Oppo, HW): No need to extend the evaluation period for BFD in FR1 and FR2.
· Option 2 (QC, E///): 	Set SSB based BFD evaluation period based on 10 samples for 1Rx UE.
· Recommended WF
· Discuss the options.

Issue 4-2-3: CSI-RS-based BFD: evaluation period
· Proposals
· Option 1 (Apple, vivo, Oppo, HW): No need to extend the evaluation period for BFD for FR1 and FR2.
· Option 2 (E///): 	Set CSI-RS based BFD evaluation period based on 20 samples for 1Rx UE.

· Recommended WF
· Can option 1 be agreed as a compromise?

Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, E///): 	Increase the CCE from 8 to 16 for out-of-sync evaluation for SSB based on BFD when 1Rx is used.
· Option 2 (vivo):	Increase the power boosting from 0dB to 4dB
· Option 3 (HW): Increase 
· CCE from 8 to 16 
· BW to 48 PRBs
· Option 4 (QC): 
· Use same aggregation level as in Rel-15 2 Rx UE 
· No power boosting wrt to Rel-15 2 RX UE

· Recommended WF
· Follow the agreement from corresponding RLM Qout conclusion. No need to discuss separately for BFD.

Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
· Proposals
For RedCap UE with 1 Rx, following options are considered for coverage compensation
· Option 1 (vivo, E///): 	Increase the CCE from 8 to 16 for out-of-sync evaluation for CSI-RS based on RLM when 1Rx is used.
· Option 2 (vivo):	Increase the power boosting from 0dB to 4dB
· Option 3 (HW): Increase 
· CCE from 8 to 16 
· Recommended WF
· Follow the agreement from corresponding RLM Qout conclusion. No need to discuss separately for BFD.

Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
· Proposals
· Option 1 (Oppo): Yes
· Recommended WF
· Discuss the option.

Issue 4-2-7: Condition for BFD for HD-FDD UE
· Proposals
· Option 1 (Apple): 
· For each BFD-RS in BFD requirement, at least 1 sample must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for BFD resources and 10 msec.
· Option 2 (CMCC): 
· SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the BFD evaluation period.
· Option 3 (E///): 
· Reuse the agreement from corresponding HD-FDD RLM
· Recommended WF
· Since this issue is very similar to corresponding RLM condition for HD-FDD, it is recommended to reach an agreement for RLM HD-FDD and then reuse it for this BFD issue.

Sub topic 4-2 
	Company
	Comments

	XXX
	Issue 4-2-1: Updates to BFD performance metric
Issue 4-2-2: SSB-based based BFD: evaluation period
Issue 4-2-3: CSI-RS-based BFD: evaluation period
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
Issue 4-2-7: Condition for BFD for HD-FDD UE


	Huawei
	Issue 4-2-1: Updates to BFD performance metric
Same comments as issue 4-1-1.
Issue 4-2-2: SSB-based based BFD: evaluation period
Support Option 1 based on simulation results as the side condition of SSB based BFD is @-6dB (side condition of SSB based RLM Qout is @-10dB).
Issue 4-2-3: CSI-RS-based BFD: evaluation period
Support Option 1 based on simulation results.
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Same comments as issue 4-1-10.
It shall be noted that the maximum CCE level for 24RB is 8, the current CCE level has reached the upper bounder. Therefore increasing CCE level from 8 to 16 and increasing bandwidth 24RBs to 48RBs shall be bundled.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD 
Evaluation
Is option 1 is for CSI-RS based BFD? If yes, option 1 and option 3 are the same. both are fine.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
FFS
Issue 4-2-7: Condition for BFD for HD-FDD UE
Agree with option 3. Frist reach an agreement for RLM HD-FDD and then reuse it for this BFD issue


	Ericsson
	Issue 4-2-1: Updates to BFD performance metric
Follow the agreement from corresponding RLM issue in issue 4-1-1.
Issue 4-2-2: SSB-based based BFD: evaluation period
We can follow the conclusion as SSB-based RLM Qin (Issue 4-1-5).
We can compromise to majority view, i.e. option 1 is acceptable to us. 
Issue 4-2-3: CSI-RS-based BFD: evaluation period
We can follow the conclusion as CSI-RS-based RLM Qin (Issue 4-1-7). 
Recommended WF is agreeable, i.e. we can compromise to majority view (option 1). 
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Recommended WF is agreeable, i.e. reuse the agreement from corresponding RLM Qout conclusion. We also want to keep no power boosting as same as Rel-15 BFD for 2Rx.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Recommended WF is agreeable, i.e. reuse the agreement from corresponding RLM Qout conclusion. We also want to keep no power boosting as same as Rel-15 BFD for 2Rx.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
If it is agreed to not extend the BFD evaluation period, then we don’t see any reason to extend the lower bound. Both should be aligned. 
Issue 4-2-7: Condition for BFD for HD-FDD UE
Recommended WF is agreeable.

	MediaTek
	Issue 4-2-1: Updates to BFD performance metric
Support recommended WF.
Issue 4-2-2: SSB-based based BFD: evaluation period
If the evaluation period to be extended for RLM, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
Issue 4-2-3: CSI-RS-based BFD: evaluation period
If the evaluation period to be extended for RLM, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Based on our simulation performance results, we support either increasing the CCE from 8 to 16 or power boosting by 3 dB. 
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Based on our simulation performance results, we support either increasing the CCE from 8 to 16 or power boosting by 3 dB. 
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period
We support Option 1: yes.  (follow outcome from issues 4-1-8 and 4-1-9).
Issue 4-2-7: Condition for BFD for HD-FDD UE
Support recommended WF.

	Apple
	Issue 4-2-1: Updates to BFD performance metric
Same as for issue 4-1-1, regarding the comparison of results with 1 RX and 2 RX, we think it shall be:
For a certain sample number N, performance metric in the RLM simulation is: 
•	DeltaSINR = estimated SINR – ideal SINR
•	(Accuracy, 1Rx) = max( abs( DeltaSINR(95th percentile),1Rx), abs(DeltaSINR(5th percentile) ,1Rx)
•	(Accuracy, 2Rx) = max( abs( DeltaSINR(95th percentile),2Rx), abs(DeltaSINR(5th percentile) ,2Rx)
•	Degradation = (Accuracy, 1Rx) – (Accuracy , 2Rx) 
Issue 4-2-2: SSB-based based BFD: evaluation period
Option 1 based on our simulation, like Cat-1bis UE in LTE.
Issue 4-2-3: CSI-RS-based BFD: evaluation period
Option 1 based on our simulation, like Cat-1bis UE in LTE.
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Agree with recommended WF.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Agree with recommended WF.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
Up to issue 4-2-2/4-2-3. 
Issue 4-2-7: Condition for BFD for HD-FDD UE
Agree with recommended WF.


	vivo
	Issue 4-2-1: Updates to BFD performance metric
Prefer to use the agreed simulation assumptions.
Issue 4-2-2: SSB-based based BFD: evaluation period
Support Option 1.
Issue 4-2-3: CSI-RS-based BFD: evaluation period
Support Option 1.
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Both Option 1 and Option 2 are feasible.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Both Option 1 and Option 2 are feasible.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
Issue 4-2-7: Condition for BFD for HD-FDD UE


	Nokia
	Issue 4-2-1: Updates to BFD performance metric
Similar to RLM, our suggestion is based on the need to have an objective way for comparing the proposals from different companies. It does not require new simulations, but it provides a clear way to compare the degradation definition between results with 1 RX and also with 2 RX. We are ,of course, ok with the proposed Way Forward, but our intention is to clarify the comparison and to define a threshold for the degradation observed in the results. This threshold would, later, be used to facilitate the discussions.
Issue 4-2-7: Condition for BFD for HD-FDD UE
We agree with the proposed WF.


	OPPO
	Issue 4-2-2: SSB-based based BFD: evaluation period
Option 1 
Issue 4-2-3: CSI-RS-based BFD: evaluation period
Option 1 
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Agree with recommended WF.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Agree with recommended WF.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
Option 1. Follow outcome from issues 4-1-8 and 4-1-9).
Issue 4-2-7: Condition for BFD for HD-FDD UE
Agree with recommended WF.


	Qualcomm
	Follow agreements from RLM for all BFD related issues



Sub-topic 4-3 CBD including L1-RSRP measurements
Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
· Proposals
· Option 1 (Apple, vivo, HW, E///):
· L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2.
· Option 1a (Nokia):	Reuse the measurement period for SSB-based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
· Recommended WF
· Option 1 is recommended to be agreed. 

Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Proposals
· Option 1 (Apple):
· Normal condition(with max Io=-70dBm): Relax the current absolute L1-RSRP accuracy of +/-5dB to +/-9.5dB 
· Other conditions: relax the other absolute accuracy by 3dB  
· Option 2 (vivo):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 4 (Nokia):
· relaxed by 1 dB when 1Rx is used compared with the legacy UE.

· Recommended WF
· Discuss if option 3 can be agreed as a compromise?

Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
· Proposals
· Option 1 (Apple):
· Relax the relative L1-RSRP accuracy by 3dB
· Recommended WF
· Discuss the option.

Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Proposals
· Option 1 (Apple):
· Relax the current absolute accuracy by 1dB
· Option 2 (vivo):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 4 (Nokia):
· relaxed by 1 dB when 1Rx is used compared with the legacy UE.

· Recommended WF
· Discuss if option 2 can be agreed as a compromise?

Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
· Proposals
· Option 1 (Apple):
· Relax the current relative accuracy by 1dB
· Recommended WF
· Discuss the option.

Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Proposals
· Option 1 (Apple):
· Normal condition(with max Io=-70dBm): Relax the current absolute L1-RSRP accuracy of +/-5dB to +/-9.5dB 
· Other conditions: relax the other absolute accuracy by 3dB  
· Option 2 (vivo, Nokia):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Recommended WF
· Discuss if option 3 can be agreed as a compromise?

Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
· Proposals
· Option 1 (Apple):
· Relax the relative L1-RSRP accuracy by 3dB
· Recommended WF
· Discuss the option.

Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Proposals
· Option 1 (Apple, Nokia):
· Relax the current absolute accuracy by 1dB
· Option 2 (vivo):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.

· Recommended WF
· Discuss if option 2 can be agreed as a compromise?

Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
· Proposals
· Option 1 (Apple):
· Relax the current relative accuracy by 1dB
· Recommended WF
· Discuss the option.

Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
· Proposal
· Option 1 (Apple): Legacy 1.5dB RF margin reduction shall not be considered in SSB-based and CSI-RS-based L1-RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
· Recommended WF
· Discuss the option

Issue 4-3-11: SSB-based CBD: evaluation period 
· Proposals
· Option 1 (Apple, E///): For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
· Recommended WF
· Discuss if option 1 can be agreed.

Issue 4-3-12: CSI-based CBD: evaluation period 
· Proposals
· Option 1 (Apple, E///): For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
· Recommended WF
· Discuss if option 1 can be agreed.

Issue 4-3-13: CBD for HD-FDD UE
· Proposals
· Option 1 (Apple, E///): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Option 2 (CMCC): 
· SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the CBD evaluation period.
· Recommended WF
· Discuss the options.
Sub topic 4-3 
	Company
	Comments

	XXX
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Issue 4-3-11: SSB-based CBD: evaluation period 
Issue 4-3-12: CSI-based CBD: evaluation period 
Issue 4-3-13: CBD for HD-FDD UE


	Huawei
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Support option 1.
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Support option 3 based on simulation results.
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Seems fine.
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Support option 3 based on simulation results.
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Disagree option 1. Relaxing 1Db seems not enough based on simulation assumption.

Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Support option 3 based on simulation results.

Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Option 1 Seems fine.
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Support option 3 based on simulation results.
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Disagree option 1. Relaxing 1Db seems not enough based on simulation assumption.

Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Needs clarification on Option 1. Does option 1 mean more RF margin or less RF margin for ReCap UE?
Issue 4-3-11: SSB-based CBD: evaluation period 
Support option 1. 
Issue 4-3-12: CSI-based CBD: evaluation period 
Support option 1. 
Issue 4-3-13: CBD for HD-FDD UE
Option 1 is reasonable.

	Ericsson
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Recommended WF is agreeable, i.e. it is agreeable to us that L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2 as same as Rel-15 L1-RSRP measurement accuracy.
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Recommended WF is agreeable for all conditions. 
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Relaxiton of relative accuracy shall be aligned with relaxation of absolute accuracy.  Thus option 1 is agreeable.
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Recommended WF (option 2) is agreeable to us. 
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Relaxiton of relative accuracy shall be aligned with relaxation of absolute accuracy.  Thus option 1 is agreeable.
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Recommended WF is agreeable for all conditions. 

Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Relaxiton of relative accuracy shall be aligned with relaxation of absolute accuracy.  Thus option 1 is agreeable.
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Recommended WF (option 2) is agreeable. 
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Relaxiton of relative accuracy shall be aligned with relaxation of absolute accuracy.  Thus option 1 is agreeable.
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
A similar issue is being discussed in issue 5-4-4. We prefer to continue the discussion on issue 5-4-4 and apply the outcome to this issue. No need to discuss both in parallel. 
Issue 4-3-11: SSB-based CBD: evaluation period 
Recommended WF (option 1) is agreeable. Issue 4-3-12: CSI-based CBD: evaluation period 
Recommended WF (option 1) is agreeable.
Issue 4-3-13: CBD for HD-FDD UE
Both options are agreeable to us. The benefit of option 2 is that is it aligned with similar issue for other for HD-FDD. 


	Apple
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Option 1.
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Option 1 based on our simulation and need to discuss issue 4-3-11 first.
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Option 1.
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Option 1 and also fine with recommended WF.
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Option 1
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Option 1 based on our simulation and need to discuss issue 4-3-11 first.
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Option 1.
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Option 1 and also fine with recommended WF.
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Option 1.
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Option 1. The RF calibration margin reduction is kind of enhancement on legacy UE and we don’t think RedCap UE shall be required has such enhancement (need to add 1.5dB back for RedCap). 
Issue 4-3-11: SSB-based CBD: evaluation period 
Option 1.
Issue 4-3-12: CSI-based CBD: evaluation period 
Option 1.
Issue 4-3-13: CBD for HD-FDD UE
Option 1. DL beam is not reliable after BFD, and therefore the CBD shall be prioritized as much as possible.


	vivo
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Support Option 1.
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Support Option 2. Option 3 is fine.
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Support Option 2. Option 3 is fine.
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Support Option 2. Option 3 is fine.
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Support Option 2. 
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Issue 4-3-11: SSB-based CBD: evaluation period 
Option 1 is fine.
Issue 4-3-12: CSI-based CBD: evaluation period 
Option 1 is fine.
Issue 4-3-13: CBD for HD-FDD UE
Option 1 is fine.

	Nokia
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Option 1 is Ok, but our proposal was actually for L1-RSRP measurement period without restriction. It is our impression from the Way Forward from last meeting that the topic is still open for FR2. We apologize for not noticing earlier that it was captured here. 
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Option 2 is a good compromise.
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Options 1, 2 or 4 are OK to us.
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Option 1
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Option 3 can be agreed as a compromise.
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Option 2 can be agreed as a compromise.
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Option 1 is ok.
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Issue 4-3-11: SSB-based CBD: evaluation period 
Issue 4-3-12: CSI-based CBD: evaluation period 
Option 1 can be agreed

Issue 4-3-13: CBD for HD-FDD UE
At first, we are OK with Option 2, but we think that the agreement would be clearer if it was set as a condition for the UE meeting the requirements (if that is indeed the intention of the proposal). So it is suggested:
“The HD-FDD UE shall meet the CBD requirements, if SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the CBD evaluation period.”

	OPPO
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Option 1.
Issue 4-3-11: SSB-based CBD: evaluation period 
Option 1.
Issue 4-3-12: CSI-based CBD: evaluation period 
Option 1.

	MediaTek2
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Option 1 is agreeable. 
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
Shouldn’t this be left to the performance discussion? 
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
Shouldn’t this be left to the performance discussion? 
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
Shouldn’t this be left to the performance discussion?
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
Shouldn’t this be left to the performance discussion?
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
Shouldn’t this be left to the performance discussion?
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
Shouldn’t this be left to the performance discussion?
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
Shouldn’t this be left to the performance discussion?
Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
Shouldn’t this be left to the performance discussion?
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
Need further study. 
Issue 4-3-11: SSB-based CBD: evaluation period 
FR2 need to wait for the RF session to agree on power class and hence we agree on the beam scaling factor. 
Issue 4-3-12: CSI-based CBD: evaluation period 
FR2 need to wait for the RF session to agree on power class and hence we agree on the beam scaling factor.
Issue 4-3-13: CBD for HD-FDD UE
Support Option 1.

	Qualcomm
	We prefer to discuss the accuracy levels during performance part




Sub-topic 4-4 Interruptions
Issue 4-4-1: Applicability of existing interruption requirements 
· Proposals
· Option 1 (vivo, CMCC, E///): The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap. 
· Recommended WF
· Option 1 is recommended to be agreed. 

Sub topic 4-3 
	Company
	Comments

	XXX
	Issue 4-4-1: Applicability of existing interruption requirements 


	Huawei
	Support option 1 as RedCap doesn’t not support CA/DC. The interruption caused by BWP switching, this should be discussed separately considering that there is other proposal about specifying new BWP switching requirements for RedCap UE.

	Ericsson
	Issue 4-4-1: Applicability of existing interruption requirements 
Recommended WF is agreeable.

	MediaTek
	Issue 4-4-1: Applicability of existing interruption requirements
Given that there is only PCell, hence there is no need to discuss this issue. Recommended WF is agreeable.

	Apple
	Issue 4-4-1: Applicability of existing interruption requirements 
Option 1.

	Xiaomi
	Issue 4-4-1: Applicability of existing interruption requirements 
Option 1.

	vivo
	Issue 4-4-1: Applicability of existing interruption requirements 
Support Option 1. 

	CMCC
	Issue 4-4-1: Applicability of existing interruption requirements 
Option 1

	Nokia
	Issue 4-4-1: Applicability of existing interruption requirements 
We support the recommended WF.

	OPPO
	Issue 4-4-1: Applicability of existing interruption requirements 
Option 1.



Sub-topic 4-5 BWP switching
Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
· Proposals
· Option 1 (CMCC, E///):  Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



· Option 2 (Xiaomi, vivo, Oppo, ZTE, MTK, QC): RAN4 to reuse the legacy BWP switching delay for RedCap UE in Rel-17.
· Recommended WF
· Discuss the options.

Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
· Proposals
· Option 1 (E///, CMCC):  
Active BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning between non-initial DL BWP for RedCap and initial BWP for RedCap can be expressed in slots as follows:
	SCS
	Slot length (ms)
	Type 1 Delay (slots)
	Type 2 Delay (slots)

	15 kHz
	1 
	1
	2

	30 kHz
	0.5
	1
	3

	60 kHz
	0.25
	1
	5

	120 kHz
	0.125
	2
	9



· Recommended WF
· Discuss the option. 

Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
· Proposals
· Option 1 (E///):  
· The UE is not required to transmit UL signals or receive DL signals during the active BWP switching delay (in issue 4-5-2) provided that the DRX cycle is less than 640 ms. No scheduling restriction is allowed for DRX cycle of 640 ms or longer.
· Recommended WF
· Discuss the option. 

Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
· Proposals
· Option 1 (QC): 
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.
· Recommended WF
· Discuss the option. 

Sub topic 4-5 
	Company
	Comments

	XXX
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 


	Huawei
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Support option 1.
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
FFS
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
We are wondering why the condition is needed, i.e., the DRX cycle is less than 640 ms. No scheduling restriction is allowed for DRX cycle of 640 ms or longer.
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
UE can perform CSI-RS based RLM/BFD/CBD/L1-RSRP when SSB is outside active BWP. And supporting CSI-RS based layer 1 related procedure has respective UE capability. Not prefer to introduce L1 measurement gaps for SSB based L1 measurement.

	Ericsson
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
We support option 1.
The active BWP switching between initial BWP and non-initial BWP (i.e. Redcap specific BWP) is important use case for Redcap UE. For example, the UE may switch from Redcap BWP to initial BWP for acquiring CD-SSB if the Redcap BWP does not contain the NCD-SSB. In many cases this will require the UE to only change the center frequency of the active BWP without changing any other parameter e.g. when BWs of initial BWP and non-initial BWP are the same.
It shall be noted that the delays were already extensively studied in RAN4 and the agreement were summarized in LS ( R4-1803283) to RAN1. RAN4 can reuse those for RedCap BWP switching when only the center-frequency is changed. 
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
For the reason explained in issue 4-5-1, we support option 1. The delays in previous issue are expressed in slots in option 1. 
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
We support option 1 because during longer DRX cycle (e.g. 640 ms), the UE has enough time to switch between the initial and recap BWPs. Therefore, during longer DRX cycle (e.g. 640 ms), the UE should not be allowed to cause any scheduling restriction.

Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
We don’t think RAN4 needs to introduce L1 measurement gaps. For the additional capability, our view is that UE performs RF retuning when needed.

	MediaTek
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17
Based on our study and checking the LS response from rel-15 on the topic of BWP switching delay, we support Option 2.
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those
Based on our response to issue 4-5-1, no need to discuss this issue.
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction
Based on our response to issue 4-5-1, no need to discuss this issue.
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17
Need further study. 

	Apple
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Option 2
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
If NCD-SSB is not configured or UE doesn’t support NCD-SSB, the CSI-RS could be configured within active BWP for RLM/BFD/CBD/L1-RSRP as legacy UE behavior. 

	Xiaomi
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Support Option2. The current BWP switching delay has already cover the only center-frequency changed case. And considering the inferior performance for redcap UE, we prefer to reuse the legacy BWP switching delay for RedCap UE in Rel-17. 
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
Wait for the conclusion of issue 4-5-1.
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Wait for the conclusion of issue 4-5-1.
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
In our understanding, for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability, they could support CSI-RS based capability for these L1 related procedure. 

	vivo
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Support Option 2.

	Qualcomm
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
We support Option 2. RAN1 has made an agreement that a Redcap UE supporting mandatory FG 6-1 can expect NCD-SSBs if there are no CD-SSBs in the active BWP. So, there is no need to perform RF tuning and hence no faster BWP switching delay is needed. 
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
No need to discuss.
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
No need to discuss
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
We agree that the UE can perform CSI-RS based RLM/BFD/CBD/L1-RSRP when SSB is outside active BWP for a UE supporting option FG 6-1a. However, the complexity of CSI-RS processing is high and Redcap UEs, being low complexity, may not prefer that to save power. Such UEs may want to receive SSBs outside the active BWP, and the operation is similar to that of measuring neighbor cell SSBs in the measurement gaps. So we support L1 measurement gaps as an optional capability for Redcap UEs supporting FG 6-1a.

	CMCC
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Option 1. In RAN1 LS, UE can optionally support FG 6-1a with active BWP without SSB. Hence, this is a valid scenario.
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
Option 1
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
This will bring much impact to RAN4 requirements. Prefer to not introduce such L1 measurement gap.

	Nokia
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Option 1
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
Option 1 can be agreed as baseline, for further discussion
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Option 1 can be agreed as baseline, for further discussion.
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
Can the proponent clarify why new type of L1 measurement gaps are needed, and why legacy gaps cannot serve well in this scenario?


	OPPO
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Option 2
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
FFS.

	ZTE
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Option 2. This is a very small corner case in our view, and for legacy UEs it could still happen but there is no enhancement for that.

	Qualcomm
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
Support Option 2.
Firstly, we need to differentiate BWP switching with RF tuning. The case of reading SSBs outside the active BWP relates to RF retuning and not to BWP switching. UE doesn’t need to perform BWP switching operation to receive SSBs, rather it has to retune to SSB center frequency and perform the measurement and retune back to the center frequency of the active BWP. This operation is no different than performing measurements with gaps and should be treated the same way. Current RAN4 requirements allow the UE to receive PDSCH on the target BWP after the BWP switching, however, in this case the UE is not required to receive any data. There is a clear difference between the two operations.
Secondly, the RRC configured BWP and initial BWP can and are likely to have different BWs and SCSs. In rare cases, the two BWPs may have same SCS and BW, we don’t see any reason to specify advance capabilities to handle some corner cases for Redcap UEs which are supposed to have low complexity.
If needed, measurement gaps have to be configured to handle such scenarios.



Sub-topic 4-6 Active TCI state switching and UL spatial relation switch delay
Issue 4-6-1: Active TCI state switching 
· Proposals
· Option 1 (E///):	For Rel-17 TCI state switch delay requirements for Redcap:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.

· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.
· For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

· Option 2 (vivo):	For Rel-17 TCI state switch delay requirements for Redcap:
· the DCI based TCI state switch requirements in Rel-15 can be reused for Rel-17 Redcap UE 
· the MAC-CE based TCI state switch requirements in Rel-15 could be reused for Rel-17 Redcap UE when the TCI state is known. When the TCI state in unknown, for FR1 case, the corresponding MAC-CE based Rel-15 requirements can be reused. 
· the RRC based TCI state switch requirements in Rel-15 could be reused for Rel-17 Redcap UE when the TCI state is known. When the TCI state in unknown, for FR1 case, the corresponding RRC based Rel-15 requirements can be reused. 
· for FR2, only when the TCI state is unknown, the requirements could be based on new L1-RSRP measurement requirements.
· Option 3 (HW):	Legacy TCI state switching can be reused for RedCap UE.

· Recommended WF

Based on the above proposals, following seems to be agreeable. 
For Rel-17 TCI state switch delay requirements for Redcap:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.

· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.

Companies to further discuss whether there is any impact on following cases:
a) For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
b) For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

Issue 4-6-2: UL spatial relation switch delay 
· Proposals
· Option 1 (E///):	
· For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· Recommended WF
· Discuss the option

Sub topic 4-6
	Company
	Comments

	XXX
	Issue 4-6-1: Active TCI state switching 
Issue 4-6-2: UL spatial relation switch delay 


	Huawei
	Issue 4-6-1: Active TCI state switching 
Support option 3. Regarding L1-RSRP, in current unknown case, T L1-RSRP directly refers to section 9.5.4. 
Issue 4-6-2: UL spatial relation switch delay 
In general option 1 is fine. Regarding L1-RSRP, in current unknown case, T L1-RSRP directly refers to section 9.5.4. 


	Ericsson
	Issue 4-6-1: Active TCI state switching 
The proposed agreement in the recommended WF is agreeable to us.
For the remaining issues for a) and b), if RAN4 agrees to extend the L1-RSRP delay for CBD evaluation requirements, then this will affect the L1-RSRP delay parameter in case a) and b).Therefore, in our view, whatever agreement is reached for L1-RSRP delay in the CBD requirements are reused here. 
Issue 4-6-2: UL spatial relation switch delay 
This issue is related to 4-6-1, we support option 1. 


	MediaTek
	Issue 4-6-1: Active TCI state switching
Agreement should be based on the outcome of L1-RSRP measurements.
Issue 4-6-2: UL spatial relation switch delay
Agreement should be based on the outcome of L1-RSRP measurements

	Apple
	Issue 4-6-1: Active TCI state switching 
Option 1.
 Issue 4-6-2: Active TCI state switching 
Option 1.


	vivo
	Issue 4-6-1: Active TCI state switching 
Since the existing L1-RSRP delay requirements can be reused for Redcap, therefore, Option 3 may be feasible.
Issue 4-6-2: UL spatial relation switch delay 
Option 1.


Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic 4-1
	Issue 4-1-1: Updates to RLM performance metric
Tentative agreement:
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the the agreed simulation assumption as the baseline.
Issue 4-1-2: Whether to use a threshold to decide whether to extend RLM evaluation period
· Option 1 (Nokia): 	Yes
· Option 2 (OPPO, CMCC, Apple, HW): No
· Option 3(E///): Depends on if RAN4 reaches conclusion using current assumptions
Tentative agreement:
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the the agreed simulation assumption as the baseline.
Issue 4-1-3: If it is agreed to use a threshold to decide whether to extend RLM evaluation period, the threshold
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the the agreed simulation assumption as the baseline.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
· Option 1 (Apple, Nokia, Oppo): No need to extend the evaluation period for RLM for both FR1 and FR2.

· Option 2 (vivo, HW, QC, E///): The measurement period of SSB based SINR would need to double in order to guarantee accuracy for RLM Qout in RedCap, i.e. samples are increased from 10 to 20.
· Compromise proposal (E///, CMCC, Nokia, QC)
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin
· Further discuss in performance part to relax test case SINR by 0.5 db to compensate for loss in SINR accuracy
Recommendation for 2nd round:
Companies are further asked to check if following compromise proposal can be agreed: 
· Compromise proposal (E///, CMCC, Nokia, QC)
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin
· Further discuss in performance part to relax test case SINR by 0.5 db to compensate for loss in SINR accuracy

Issue 4-1-5: SSB-based RLM : evaluation period for Qin
· Option 1 (Apple, vivo, Nokia, Oppo, HW): No need to extend the evaluation period for RLM in both FR1 and FR2.
· Option 2 (QC, E///): Set SSB based RLM In-synch evaluation period based on 10 samples for 1Rx UE.
· Compromise proposal (E///, CMCC, Nokia, QC)
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin
· Further discuss in performance part to relax test case SINR by 0.5 db to compensate for loss in SINR accuracy
Recommendation for 2nd round:
Companies are further asked to check if following compromise proposal can be agreed: 
· Compromise proposal (E///, CMCC, Nokia, QC)
· Double the evaluation period for Qout 
· keep the legacy evaluation for Qin
· Further discuss in performance part to relax test case SINR by 0.5 db to compensate for loss in SINR accuracy

Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Tentative agreement:
Follow the agreement from corresponding issue for SSB-based RLM evaluation period. 

Issue 4-1-7: CSI-RS-based RLM: evaluation period for Qin
Tentative agreement:
Follow the agreement from corresponding issue for SSB-based RLM evaluation period. 
Issue 4-1-8: Whether to extend the lower bound in RLM evaluation period 
· Option 1 (Oppo, MTK, Nokia, QC): Yes
· Option 2 (HW): FFS
· Option 3 (E///, Apple): Depends on issues 4-1-4 to 4-1-7, discuss after agreement is reached for those.   
Recommendation for 2nd round:
Continue the discussion based on agreements (if reached) for issues 4-1-4 to 4-1-7.
Issue 4-1-9: If lower bound is extended for RLM evaluation period, how much to extend: 
 Recommendation for 2nd round:
Focus on reaching an agreement for issue 4-1-8 first. 
Issue 4-1-10: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qout
Recommendation for 2nd round:
Discuss if following proposal (based on majority view) can be agreed:
“For RedCap UE with 1 Rx, following options are considered for coverage compensation CCE from 8 to 16 and BW to 48 PRBs.”

Issue 4-1-11: Enhancements to hypothetical PDCCH parameters for SSB based RLM Qin
Recommendation for 2nd round:
Discuss if following proposal (based on majority view) can be agreed:
“For RedCap UE with 1 Rx, following options are considered for coverage compensation CCE from 4 to 8 and BW to 48 PRBs.”
Issue 4-1-12: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qout
Tentative agreement:
Follow the corresponding agreement from SSB based RLM evaluation period. 
Issue 4-1-13: Enhancements to hypothetical PDCCH parameters for CSI-RS based RLM Qin
Tentative agreement:
Follow the corresponding agreement from SSB based RLM evaluation period. 
Issue 4-1-14: Condition for RLM for HD-FDD UE
· Option 1 (vivo): 
· Option 2 (CMCC, E///, Apple, Oppo, MTK, QC): 
· Option 3 (ZTE): 
Tentative agreement:
Since it is a matter or wording only and  no technical difference, following tentative agreement based on option 2 is made:
· For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 



	Sub-topic 4-2
	Issue 4-2-1: Updates to BFD performance metric
Tentative agreement:
Follow the corresponding agreement from RLM.
Issue 4-2-2: SSB-based based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///): No need to extend the evaluation period for BFD in FR1 and FR2.
· Option 3 (QC): Follow the agreements from RLM.
Recommendation for 2nd round:
Check if companies can compromise to option 1.
Issue 4-2-3: CSI-RS-based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///): No need to extend the evaluation period for BFD for FR1 and FR2.
· Option 3 (QC): Follow the agreements from RLM.
Recommendation for 2nd round:
Check if companies can compromise to option 1.
Issue 4-2-4: Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Tentative agreement:
Follow the corresponding agreement from RLM.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Tentative agreement:
Follow the corresponding agreement from RLM.
Issue 4-2-6: Whether to extend the lower bound in BFD evaluation period 
· Option 1 (Oppo, MTK): Yes
· Option 2(Apple, E///): Up to issue 4-2-2/4-2-3. 
· Option 3(HW): FFS
Recommendation for 2nd round:
Continue the discussion based on the issue 4-2-2/4-2-3.
Issue 4-2-7: Condition for BFD for HD-FDD UE
Tentative agreement:
Follow the corresponding agreement from RLM for HD-FDD UE.

	Sub-topic 4-3
	Issue 4-3-1: SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
Tentative agreement:
· L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2.
· Option 1a (Nokia):	Reuse the measurement period for SSB-based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
Issue 4-3-2: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 1 (Apple):
· Normal condition(with max Io=-70dBm): Relax the current absolute L1-RSRP accuracy of +/-5dB to +/-9.5dB 
· Other conditions: relax the other absolute accuracy by 3dB  
· Option 2 (Nokia):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.
Recommendation for 2nd round:
Continue the discussions.
Issue 4-3-3: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///):
· Relax the relative L1-RSRP accuracy by 3dB
Recommendation for 2nd round:
Continue the discussions.
Issue 4-3-4: SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, E///, Apple, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///, vivo, Nokia):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Recommendation for 2nd round:
Check if companies can compromise to option 2?
Issue 4-3-5: SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
Recommendation for 2nd round:
More discussions needed.
Issue 4-3-6: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 1 (Apple):
· Normal condition(with max Io=-70dBm): Relax the current absolute L1-RSRP accuracy of +/-5dB to +/-9.5dB 
· Other conditions: relax the other absolute accuracy by 3dB  
· Option 3 (HW, E///, vivo, Nokia):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Recommendation for 2nd round:
Check if companies can compromise to option 3.
Issue 4-3-7: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///):
· Relax the relative L1-RSRP accuracy by 3dB
Tentative agreement:
· Relax the relative L1-RSRP accuracy by 3dB
Issue 4-3-8: CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, Apple, Ericsson, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Recommendation for 2nd round:
Check if companies can compromise to option 2.

Issue 4-3-9: CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
Recommendation for 2nd round:
Continue the discussions.
Issue 4-3-10: Whether legacy RF margin to be considered in SSB/CSI-RS based L1-RSRP measurement for RedCap for FR1
· Option 1 (Apple): Legacy 1.5dB RF margin reduction shall not be considered in SSB-based and CSI-RS-based L1-RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
Recommendation for 2nd round:	
A similar issue is being discussed in issue 5-4-4. Focus on reaching an agreement on that on and reuse it for this issue. 
Issue 4-3-11: SSB-based CBD: evaluation period 
· Option 1 (Apple, E///, HW, vivo, OPPO, ): For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
· Option 2(MTKJ): FR2 agreement depends on RF agreement.
Tentative agreement:
For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1. It is FFS for FR2.
Issue 4-3-12: CSI-based CBD: evaluation period 
· Option 1 (Apple, E///, HW, vivo, Nokia, OPPO, ): For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
· Option 2(MTK): FR2 agreement depends on RF agreement.
Tentative agreement:
For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1. It is FFS for FR2.
Issue 4-3-13: CBD for HD-FDD UE
· Option 1 (Apple, E///, HW, vivo, MTK): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Option 2 (CMCC, Nokia, Ericsson): 
· SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the CBD evaluation period.
· Alternative proposal (Nokia): “The HD-FDD UE shall meet the CBD requirements, if SSB or CSI-RS is available at the UE once every SMTC period or TCSI-RS period during the CBD evaluation period.”
Recommendation for 2nd round:
Check if companies can compromise to option 1 based on majority view.  

	Sub-topic 4-4
	Issue 4-4-1: Applicability of existing interruption requirements 
Tentative agreement:
The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.

	Sub-topic 4-5
	Issue 4-5-1: New BWP switching delay when only center-frequency is changed in Rel-17 
· Option 1 (CMCC, E///, Huawei, Nokia):  Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


· Option 2 (Xiaomi, vivo, Oppo, ZTE, MTK, QC, Apple): RAN4 to reuse the legacy BWP switching delay for RedCap UE in Rel-17.
Recommendation for 2nd round:
Continue the discussion.
Issue 4-5-2: If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those: 
· Option 1 (E///, CMCC, Nokia):  
Active BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning between non-initial DL BWP for RedCap and initial BWP for RedCap can be expressed in slots as follows:
	SCS
	Slot length (ms)
	Type 1 Delay (slots)
	Type 2 Delay (slots)

	15 kHz
	1 
	1
	2

	30 kHz
	0.5
	1
	3

	60 kHz
	0.25
	1
	5

	120 kHz
	0.125
	2
	9



· Option 2 (HW): FFS  
Recommendation for 2nd round:
Focus on reaching an agreement for issue 4-5-1 first. 
Issue 4-5-3: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Recommendation for 2nd round:
Focus on reaching an agreement for issue 4-5-1 first. 
Issue 4-5-4: Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
· Option 1 (QC): 
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.
· Option 2 (HW, E///, Apple, CMCC): Do not introduce L1 measurement gaps. 
· Option 3 (MTK, OPPO): FFS
Recommendation for 2nd round:
Continue the discussion.


	Sub-topic 4-6
	Issue 4-6-1: Active TCI state switching 
· Option 1 (E///, Apple):	For Rel-17 TCI state switch delay requirements for Redcap:
· Option 3 (HW, vivo):	Legacy TCI state switching can be reused for RedCap UE.
Tentative agreement:
For Rel-17 TCI state switch delay requirements for Redcap:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.

· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.

Recommendation for 2nd round:
Continue the discussions on following based on outcome of L1-RSRP measurements.
a) For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
b) For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

Issue 4-6-2: UL spatial relation switch delay 
· Option 1 (E///, HW, Apple, vivo):	
· For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
Tentative agreement:
· For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.

Recommendation for 2nd round:
Continue the discussions on following based on outcome of L1-RSRP measurements.
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.





Discussion on 2nd round (if applicable)
Topic #5: Measurement procedure
Contributions from AI 6.20.3.1.5 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200808
	Xiaomi
	Proposal 10: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
Proposal 11: CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 12: The current design for CSSF within gap could be reused for RedCap UE.
Proposal 13: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.

	R4-2200294

	Apple
	Proposal 2: The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs for IDLE/Inactive/Connected modes.
Proposal 3: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 4: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 5: The current design for CSSF within gap could be reused for RedCap UE.
Proposal 6: the baseline intra-frequency PSS/SSS detection requirement without DRX shall be defined:
· In FR1, extend the PSS/SSS detection delay by 2 SMTC without changing the lower boundary ‘600ms’
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
· In FR2, extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor):
· For a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32. 
Proposal 7: the baseline FR1 intra-frequency time index detection requirement without DRX shall be defined:
· In FR1, extend the time index detection delay by 1 SMTC with changing the lower boundary to ‘160 ms’
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra
Proposal 8: the baseline SSB based intra-frequency RSRP measurement requirement without DRX shall be defined:
· Extend the lower bound of measurement delay to 400ms for FR1 and 800ms for FR2 for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
· Delay is max(400ms, ceil( 5 x Kp) x SMTC period) x CSSFintra for FR1
· Delay is max(800ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period) x CSSFintra for FR2
Proposal 9: legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
Proposal 10: the baseline SSB based intra-frequency RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for normal condition with max Io=-70dBm, and relax the other absolute accuracy by 1dB  
· Relax the relative RSRP accuracy by 1dB
· For FR2 RedCap with 1Rx
· Relax the current absolute and relative accuracy by 1dB
Proposal 11: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
Proposal 12: If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.

	R4-2200401

	Vivo
	Simulation results

	R4-2200395

	Vivo
	Proposal 1: The inter-frequency measurement without gap should not be supported. 
Proposal 2: CSSF outside gap design should use corresponding option 1 and CSSF within gap should use corresponding option 1 as well. 
Proposal 3: Regarding the method to defining 1 Rx requirements for SSB based measurement, FR1 and FR2, reuse the measurement period of Rel-15. 
Proposal 4: One sample need to be increased for PSS/SSS detection when 1Rx is used for FR1 and FR2.
Proposal 5: 6 samples are required for PBCH detection for FR2 when 1Rx is used.
[bookmark: _Hlk89790466]Proposal 6: Compare the RSRP measurement accuracy of 1Rx with that of 2Rx when 3 samples are assumed.
Proposal 7: The inter-frequency and intra-frequency RSRP accuracy for FR1 and FR2 needs to be relaxed about 1.5dB when 1Rx is used compared with the legacy UE when 3 samples are assumed.
Proposal 8: Use same RF margin as in Rel-15 NR for RSRP accuracy requirements.
Proposal 9: For the priority between UL and DL during cell identification for HD-FDD, support option 1, i.e., RRM DL measurement is prioritized over the UL transmission of HD-FDD for Redcap UE in cell identification and measurement requirement.

	R4-2200812

	CMCC
	Proposal 1: RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
Proposal 2: The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
CSSFoutside_gap,I  for PCC=2 if configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE; otherwise, CSSFoutside_gap,I  for PCC=1
CSSFoutside_gap,i for inter-frequency MO with no measurement gap=2*Y, Y is the number of configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE; otherwise, it is 0.
Proposal 3: The current design for CSSF within gap is reused for RedCap UE. Consider to add additional two values of measGapSharingScheme factor for RedCap UE, e.g. 85%, 95%.
Proposal 4: Use the same RF margin (1.5dB) to define RSRP accuracy requirement as in Rel-15 NR.
Proposal 5: For HD-FDD RedCap UE, no measurement period relaxation or prioritization between measurement and dynamically scheduled UL transmission are needed. Clarification on available samples can be considered:
· “The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time.” 
· “The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection.” 
· “The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.”

	R4-2201391

	ZTE Corporation
	1. RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
The current design for CSSF within gap could be reused for RedCap UE.
Keep measurement period same as Rel-15.

	R4-2201146

	OPPO
	Proposal 1: For redcap UE with 1 Rx, Extend the lower bound of SSB based L3 measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
Proposal 2: For CSSFoutside_gap,I, if it is agreed that RedCap won’t support ‘Inter-frequency without gap’, then CSSFoutside_gap,i = 1. For CSSFwithin_gap,i , the current design for CSSF within gap could be reused for RedCap UE. 
Proposal 3: Ensure SMTC as higher priority in case of collision with UL transmission during the measurement procedure, including cell identification, time index detection and measurement period.

	R4-2202031

	Qualcomm Incorporated
	Proposal 1a: At least for FR1, considering a duty cycle of 50%, prefer to extend the PSS/SSS detection period to a total of 10 samples (2-3 for AGC and 8 samples for detection)
Proposal 1b: At least for FR1, extend the lower bound for PSS/SSS detection period by a factor of X
· FFS: X=2, i.e., increase the lower bound from 600ms to 1200ms.

Proposal 2: For FR1, specify SSB time index identification requirements based on 99% PBCH decoding rate, i.e., use 7 attempts to specify period for time index identification for 1 Rx UE

	R4-2201777

	MediaTek inc.
	Proposal 1: Support extending the existing requirements with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.


	R4-2200869

	Nokia, Nokia Shanghai Bell
	1. Reuse the Rel-15 measurement period for SSB-based RRM measurements for RedCap UEs with 1 RX
For SSB-based RRM measurements, relax the accuracy level by 1 dB in both FR1 and FR2 for RedCap UEs with 1 RX.

	R4-2200870

	Nokia, Nokia Shanghai Bell
	1. Time period for PSS/SSS detection, TPSS/SSS_sync_intra and TPSS/SSS_sync_inter, for RedCap UEs with 1 RX is extended by 1 sample in FR1.
Time period for PSS/SSS detection, TPSS/SSS_sync_intra and TPSS/SSS_sync_inter, for RedCap UEs with 1 RX in FR2 is reused from Rel-15 requirements.

	R4-2201189

	Huawei, Hisilicon
	Simulation results

	R4-2201188

	Huawei, Hisilicon
	Proposal 1: RedCap UE needs to consider “inter-frequency without gap” when defining CSSF outside gap.
Proposal 2: For RedCap UE CSSFoutside_gap,i= A+B, where A is the intra-frequency without gap and B is the number of configured inter-frequency mOs without MG.
Proposal 3: For RedCap UE with 1RX, RRM measurement period can be unchanged and RRM measurement accuracy is relaxed by 0.5dB. 
Proposal 4: For intra-frequency PSS/SSS detection for RedCap UE with 1RX, at least 6 samples are needed for FR1.
Proposal 5: For time index acquisition for RedCap UE with 1RX,
· 6 samples are needed in FR1;
· 11 samples (without considering scaling factor due to RX sweeping) are needed in FR2 (for inter-frequency measurement).

Proposal 6: Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made. 
Proposal 7: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.

	R4-2201862

	Ericsson
	[bookmark: _Ref91710840]Proposal 1: RAN4 to discuss RedCap UE’s intra-frequency measurement definition based on the following scenarios:
· Case A: Serving cell active BWP with CD-SSB
· Case B: Serving cell active BWP with NCD-SSB
· Case C: Serving cell active BWP without SSB
[bookmark: _Ref91710844]Proposal 2: Network indicates the reference SSB to UE to perform intra-frequency measurements, such as NCD-SSB or CD-SSB. 
[bookmark: _Ref91710857]Proposal 3: RAN4 to introduce the new procedure for NCD-SSB transmission status acquisition.
[bookmark: _Ref91710862][bookmark: _Hlk92708432]Proposal 4: RedCap UE needs to report the RRM measurement together with the type of RS, either NCD-SSB or CD-SSB.
[bookmark: _Ref91710866]Proposal 5: RAN4 to introduce the new measurement delay requirements for RedCap UE.
· Cell detection+ CD-SSB measurement reporting + NCD-SSB status detection
· Cell detection + NCD-SSB measurement reporting
· NCD-SSB measurement for a known cell
[bookmark: _Ref91710869]Proposal 6: In Rel-17, Non-RedCap UE may support the new capability of NCD-SSB transmission status detection.
[bookmark: _Ref91710873]Proposal 7: RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
Proposal 8:  RAN4 may revisit the design for CSSF within gap/gap sharing scheme to promote pCell’s measurement.
[bookmark: _Ref92314083]Proposal 9: RAN4 to reuse CGI reading requirement in Rel-16 for at least 2Rx RedCap UE.
[bookmark: _Ref92314086]Proposal 10: RAN4 to define scheduling restriction for RedCap UE instead of interruption requirement during CGI reading.
[bookmark: _Ref92314089]Proposal 11: The procedure of CGI reading for RedCap UE shall be based on CD-SSB. 
[bookmark: _Ref92707073]Proposal 12: RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4. 
[bookmark: _Ref92314093]Proposal 13: The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.
[bookmark: _Ref92314096]Proposal 14: RAN4 to reuse the same simulation assumption as non-RedCap UE for SIB1 decoding. 
[bookmark: _Ref92314099]Proposal 15: 6 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
[bookmark: _Ref92314102]Proposal 16: If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
Proposal 17: Cell detection requirements from Rel-15 NR are extended by 1 sample for RedCap UE with 1 Rx in FR1 and FR2.
Proposal 18: Measurement period for RedCap 1 Rx UE is reused from release 15 NR requirements based on 5 samples.
Proposal 19: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1 dB in FR1 compared to Rel-15 SSB based RSRP measurement accuracy requirements with 2 Rx.
Proposal 20: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1.5 dB in FR2 compared to Rel-15 SSB based RSRP measurement accuracy requirements with 2 Rx.
Proposal 21: The RF margin from Rel-15 NR is used for defining the measurement accuracy requirements for RedCap UEs.
Proposal 22: Time index detection delay in FR1 is extended from 1 attempt (legacy) to 2 attempts at -8 dB SNR for RedCap UE with 1 Rx.
Proposal 23: Time index detection delay in FR2 is extended from 2 (legacy) to 4 attempts at -8 dB SNR for RedCap UE with 1 Rx.
Proposal 24: 
· The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time. 
· The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection. 
· The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.

Proposal 25: Measurement period relaxation purely due to HD-FDD is not needed given that conditions on availability of measurement reference signals are clarified.



Open issues summary
Sub-topic 5-1 CSSF, gap related issues
Issue 5-1-1: Inter-frequency without gap
· Proposals
· Option 1 (Xiaomi, Apple, vivo, ZTE):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Recommended WF
· Discuss the options

Issue 5-1-2: Assumption on searcher 
· Proposals
· Option 1 (CMCC):	The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Recommended WF
· Discuss the options

Issue 5-1-3: CSSF outside gap
· Proposals
· Option 1(Ericsson):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 2 (Xiaomi, Apple, vivo, ZTE): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 3 (HW): CSSFoutside_gap,I = A+B, where A is the intra-frequency without gap and B is the number of configured inter-frequency mOs without MG.
· Option 4 (CMCC):
· CSSFoutside_gap,I  PCC= 2, if configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE.
· CSSFoutside_gap,I  PCC = 1 otherwise
· CSSFoutside_gap,I  PCC = 2*Y, for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE;
· CSSFoutside_gap,I  PCC = 0 otherwise
· Recommended WF
· Discuss the option.

Issue 5-1-4: CSSF within gap
· Proposals
· Option 1 (Ericsson):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 2 (Xiaomi, Apple, vivo, ZTE): The current design for CSSF within gap could be reused for RedCap UE.
· Option 3 (E///, CMCC): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote pCell’s measurement.
· Option 3a (CMCC): Consider to add additional two values of measGapSharingScheme factor for RedCap UE, e.g. 85%, 95%.
· Recommended WF
· Discuss the options.

Issue 5-1-5: Type of measurement gaps (if considered)
· Proposals
· Option 1 (Apple):	 If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.
· Recommended WF
Discuss the option


Sub topic 5-1 
	Company
	Comments

	XXX
	Issue 5-1-1: Inter-frequency without gap
Issue 5-1-2: Assumption on searcher 
Issue 5-1-3: CSSF outside gap
Issue 5-1-4: CSSF within gap
Issue 5-1-5: Type of measurement gaps (if considered)


	Huawei
	Issue 5-1-1: Inter-frequency without gap
Support option 2. Inter-frequency without gap scenario is one practical deployment in realistic network. From UE implementation perspective, when inter-frequency SSB falls in active BWP, UE doesn’t need to retune RF chain. Both RedCap UEs and eMBB UEs are working in the same network. Then it is natural for RedCap UE to consider “inter-frequency without gap” when defining CSSF outside gap.
Issue 5-1-2: Assumption on searcher 
Support option 1.
Issue 5-1-3: CSSF outside gap
Depends on the conclusion in issue 5-1-1.
Issue 5-1-4: CSSF within gap
Support option 2.
Issue 5-1-5: Type of measurement gaps (if considered)
We understand the motivation of the option 1. This depends on RedCap product form. We need to further check.

	Ericsson
	Issue 5-1-1: Inter-frequency without gap
NCD-SSB had introduced in RedCap. Before RAN4 discussing whether support ‘inter-frequency without gap’, we need to clarify the definition of ‘intra-frequency measurement’ and whether ‘NCD-SSB measurement for neighbour cell’ is supported.

Issue 5-1-2: Assumption on searcher 
RAN4 needs to conclude issue 5-1-1 firstly.

Issue 5-1-3: CSSF outside gap
Option 1.
It’s impossible to further agree any design on CSSF before RAN4 concludes a clear ‘intra-frequency measurement’ definition.

Issue 5-1-4: CSSF within gap
Option 1 and option 3.
It’s impossible to further agree any design on CSSF before RAN4 concludes a clear ‘intra-frequency measurement’ definition.
When intra-frequency with gap is possible(CD-SSB measurements), the intra-frequency measurements shall be promoted other than having the same sharing factor with inter-frequency with gap.

Issue 5-1-5: Type of measurement gaps (if considered)
Not supported.
On the one hand, whether supports per-FR gap is optional, RedCap UE can choose whether supporting it or not. On the other hand, for the RedCap UE supporting per-FR gap and serving cell in FR1, the MOs belongs to FR2 is also possible. We see the benefits for the RedCap UE which supports per-FR gap in this scenario.


	MediaTek
	Issue 5-1-1: Inter-frequency without gap
We support Option 1. 
Issue 5-1-2 to 5-1-4: need more time to check

	Apple
	Issue 5-1-1: Inter-frequency without gap
Option 1.
Issue 5-1-2: Assumption on searcher 
Up to issue 5-1-1.
Issue 5-1-3: CSSF outside gap
Option 2.
Issue 5-1-4: CSSF within gap
Option 2.
Issue 5-1-5: Type of measurement gaps (if considered)
Option 1. Since RedCap UE only support single carrier operation, we don’t assume RedCap UE needs to support simultaneous measurement and data/control reception on different FRs due to the baseband resource limitation. Even though the RAN2’s signaling is not changed for RedCap UE on independent MG, RAN4 shall only consider requirement based on per-UE MG capability for RedCap UE if MG is needed.


	CMCC
	Issue 5-1-1: Inter-frequency without gap
Option 1. We explained several meetings that inter-frquency without gap is a practical scenario and will not introduce additional UE complexity
Issue 5-1-2: Assumption on searcher 
Option 1
Issue 5-1-3: CSSF outside gap
Option 4
Issue 5-1-4: CSSF within gap
We are open to discuss option 2 and option 3a
 Issue 5-1-5: Type of measurement gaps (if considered)
If RedCap UE supports both FR1 and FR2, it is still possible for RedCap UE to support per-FR gap. 

	Xiaomi
	Issue 5-1-1: Inter-frequency without gap
Option 1
Issue 5-1-2: Assumption on searcher 
Wait for the conclusion of issue 5-1-1.
Issue 5-1-3: CSSF outside gap
Support Option 2
Issue 5-1-4: CSSF within gap
Support Option 2
Issue 5-1-5: Type of measurement gaps (if considered)
FFS

	vivo
	Issue 5-1-1: Inter-frequency without gap
Support Option 1.
Issue 5-1-2: Assumption on searcher 
Issue 5-1-3: CSSF outside gap
Support Option 2.
Issue 5-1-4: CSSF within gap
Support Option 2.
Issue 5-1-5: Type of measurement gaps (if considered)

	OPPO
	Issue 5-1-1: Inter-frequency without gap
Support Option 1.
Issue 5-1-2: Assumption on searcher 
Up to issue 5-1-1.
Issue 5-1-3: CSSF outside gap
Support Option 2.
Issue 5-1-4: CSSF within gap
Support Option 2.
Issue 5-1-5: Type of measurement gaps (if considered)
FFS

	MediaTek2
	Issue 5-1-2: Assumption on searcher 
Option 1 is agreeable. We shall assume 1 searcher. 

	Qualcomm
	Issue 5-1-1: Inter-frequency without gap
We support Option 1. 
Issue 5-1-2: Assumption on searcher 
RAN4 agreed to use one searcher, so it has to be shared by intra-frequency and inter-frequency without gap measurements
Issue 5-1-3: CSSF outside gap
FFS
Issue 5-1-4: CSSF within gap
FFS
Issue 5-1-5: Type of measurement gaps (if considered)
FFS



Sub-topic 5-2 PSS/SSS detection with 1 Rx
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
· Proposals
· Option 1 (Apple, vivo, QC, MTK, Nokia, HW, E///): Yes
· Recommended WF
· Following is recommended to be agreed:
“Number of attempts for PSS/SSS detection for FR1 is extended for RedCap UE with 1 Rx.”

Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
· Proposals
· Option 1 (Apple): 2 samples 
· Option 2 (vivo, MTK, Nokia, HW, E///): 1 sample
· Option 3 (QC): Double the number of attempts
· Recommended WF
· Discuss the options

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
· Proposals
· Option 1 (Apple, vivo, E///): Yes
· Recommended WF
· Can following be agreed:
“Number of attempts for PSS/SSS detection for FR1 is extended for RedCap UE with 1 Rx.”

Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
· Proposals
· Option 1 (Apple, vivo, E///): Extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor):
· For a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32. 

· Recommended WF
· Discuss the options

Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 
· Proposals
· Option 1 (Apple): No in FR1 and FR2
· Option 2 (QC): Yes for FR1
· Extend lower bound by factor X, e.g. X=2
· Recommended WF
· Discuss the option.

Sub topic 5-2
	Company
	Comments

	XXX
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 


	Huawei
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Agree with recommended WF.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Support option 2. 
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Agree with recommended WF.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Agree with option 1.
Issue 5-2-5: Whether to extend the lower bound in PSS/SSS detection delay 
Support option 1.

	Ericsson
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Support the recommended WF
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
From our simulation 1 extra SSB sample is sufficient for 1Rx in FR1. Thus we support option 2.  
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Support the recommended WF.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Support the recommend WF. From our simulation results, 1 extra SSB sample is sufficient for 1Rx in FR2. Therefore we need to extend by 1*8. Thus we support option 1. 
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay
We prefer option 1. If we extend the number of samples by 1, we can keep the existing lower bound for 1Rx.

	MediaTek
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
We support recommended WF.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Based on our simulation results, we support Option 2: 1 additional sample.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
We support recommended WF.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
In general, we think 3 additional samples are needed, however, this issue can wait until RF session reach conclusion on power class. 
Issue 5-2-5: Whether to extend the lower bound in PSS/SSS detection delay
If the detection delay is extended, then why the lower bound is adapt too? To our understanding, it should be extended too. 

	Apple
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Option 1.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Option 1 based on our simulation.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Option 1.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Option 1 based on our simulation.
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 
Option 1.

	vivo
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Support Option 1.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Support Option 2 based on our simulation result.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Support Option 1.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Support Option 1.
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection dela
Prefer Option 1.

	Nokia
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
This was agreed in the last RAN4 meeting, in Sub-topic 5-2 “PSS/SSS detection with 1 RX” in R4-2120418.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Option 2.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
The recommended WF for this issue is mentioning FR1, but the title of the issue is for FR2. We suggest fixing the typo in the WF proposed by the moderator, to avoid confusion with issue 5-2-1. 
Though our simulation results show that there is no need to increase the number of attempts, we can compromise to Option 1 and agree to:
“Number of attempts for PSS/SSS detection for FR2 is extended for RedCap UE with 1 Rx”.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
We can compromise to Option 1.
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 
This issue is partially covered in issue 5-2-4, so we prefer Option 1.
The number of the issue is wrong (should be 5-2-5). To avoid confusion with issue 5-3-5 in sub-topic “time index detection with 1 Rx”, we suggest to update the number of this issue. 


	OPPO
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Option 1.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Option 1.
Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 
Option 2.

	Qualcomm
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Agree with recommended WF.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Support option 3. We propose a total of 10 attempts considering a duty cycle of 50% as explained in our paper 
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Agree with recommended WF.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
FFS
Issue 5-2-5: Whether to extend the lower bound in PSS/SSS detection delay 
Support option 2.



Sub-topic 5-3 time index detection with 1 Rx
Issue 5-3-1: Updates to time index detection performance metric
· Proposals
· Option 1 (QC): For FR1, specify SSB time index identification requirements based on 99% PBCH decoding rate, i.e., use 7 attempts to specify period for time index identification for 1 Rx UE

· Recommended WF
· RAN4 has been carrying out simulations for last two meetings, given that there is only Feb 2022 meeting left for core part, it is recommended to use the already agreed simulation assumptions unless critical issues are identified. Based on this information, discuss the option.

Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· Proposals
· Option 1 (Apple, HW, E///): Yes
· Option 2 (vivo, Nokia): No
· Note: Total 3 SSB samples is assumed for FR1 in Rel-15.
· Recommended WF
· Discuss the options
Issue 5-3-3: If extended, how much to extend time index delay in FR1
· Proposals
· Option 1 (Apple, E///): by 1 SMTC
· Option 2 (HW): Doubled, i.e. 6 samples needed in total
· Option 3 (QC): 7 attempts
· Recommended WF
· Discuss the options

Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
· Proposals
· Option 1 (vivo, HW, E///): Yes
· Note: Total 5 SSB samples is assumed for FR2 in Rel-15.
· Recommended WF
· Discuss the option

Issue 5-3-5: If extended, how much to extend time index delay in FR2
· Proposals
· Option 1 (vivo): 3 samples
· Option 2 (HW): 11 samples needed in total
· Option 3 (E///): 4 samples needed in total 

· Recommended WF
· Companies proposals still have large span. Moderator suggests to check the simulation condition especially used SNR and channel model. Based on that, companies to provide their updated view. 

Issue 5-3-6: Whether to extend in time index detection delay 
· Proposals
· Option 1 (Apple): Yes in FR1
· Lower boundary changed to 160 ms
· Recommended WF
· Discuss the option.

Sub topic 5-3 
	Company
	Comments

	XXX
	Issue 5-3-1: Updates to time index detection performance metric
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Issue 5-3-6: Whether to extend in time index detection delay 


	Huawei
	Issue 5-3-1: Updates to time index detection performance metric

Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Support option 1 based on simulation results.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Support option 2 and option 3 is also fine. Based on the simulation results, at least 6 samples are needed for FR1.
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Support option 1.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Support option 2. The observation is based on simulation results.
Issue 5-3-6: Whether to extend in time index detection delay 
Is the issue for lower bound of time index delay? This depends on the conclusion of issue 5-3-3.

	Ericsson
	Issue 5-3-1: Updates to time index detection performance metric
Support the recommended WF. If companies results have large span we can revisit the assumption, otherwise we should discuss based on R4-2115363. 
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
According to our simulation results, we need one more PBCH-DMRS sample with SNR=-6dB, so we support option 1.  
Issue 5-3-3: If extended, how much to extend time index delay in FR1
According to our simulation results, we need one more PBCH-DMRS sample with SNR=-6dB. Since Rel-15 assumes 3 samples, our proposal is 4 samples. 
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
According to our simulation results, we need 3 extra PBCH samples at SNR-6dB and 5 extra PBCH samples at SNR=-8dB. Anyway we think RAN4 need to extend the time index detection time for FR2.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
According to our simulation results, we need 3 extra PBCH samples at SNR-6dB and 5 extra PBCH samples at SNR=-8dB.
Issue 5-3-6: Whether to extend in time index detection delay 
We are fine to extend the lower bound of time index detection delay according to the extension of the number of samples  


	Apple
	Issue 5-3-1: Updates to time index detection performance metric
Agree with recommended WF.
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Option 1 based on our simulation.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Option 1 based on our simulation.
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Option 1.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Issue 5-3-6: Whether to extend in time index detection delay 
Option 1.

	vivo
	Issue 5-3-1: Updates to time index detection performance metric
Prefer to use the agreed simulation assumptions.
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Support Option 2 based on our simulation result.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Support Option 1 based on our simulation result.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Support Option 1 based on our simulation result. 3 samples need to be increased compared with the existing 5 SSB samples, e.g., total 8 samples are needed for FR2 for Redcap.
Issue 5-3-6: Whether to extend in time index detection delay 

	Nokia
	Issue 5-3-1: Updates to time index detection performance metric
The 1RX case needs to be addressed by the PBCH simulation. An update on the number of attempts is likely to occur in this case.
However, as raised in our contribution R4-2201979, the method for PBCH detection to achieve the 99% PBCH decoding rate needs to be clarified (assumption; single shot, no soft-combining).
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
We do not support option 2, as this is subject to be simulated and hence should be kept open in this meeting. Again we want to emphasize that the PBCH reading time and the PBCH-DMRS reading time need to be clarified how they are determined (see R4-2201979).
Issue 5-3-3: If extended, how much to extend time index delay in FR1
In our view, this is related to ongoing simulations and hence should be decided at next meeting, once the PBCH simulation assumptions are clarified.
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Same comment as for FR1 above in issue 5-3-2. 
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Same comment as for FR1 above in issue 5-3-3. Also, the large spread of results between companies may indicate some difference in the simulation assumptions.
Issue 5-3-6: Whether to extend in time index detection delay 
This can be FFS and depends on further simulation results.

	MediaTek2
	Issue 5-3-1: Updates to time index detection performance metric
Based on 99% PBCH decoding rate is ok.
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Support Option 1.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Support Option 1.
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Support Option 1.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
Support Option 2.
Issue 5-3-6: Whether to extend in time index detection delay 
Need more time to check why do we need to extend the lower bound. 

	Qualcomm
	Issue 5-3-1: Updates to time index detection performance metric
Support option 1 to specify requirements based on 99% PBCH decoding rate.
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Support Option 1.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
Support Option 3.
Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
Support Option 1.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
FFS
Issue 5-3-6: Whether to extend in time index detection delay 
Support Option 1.



Sub-topic 5-4 SSB based L3 measurement with 1 Rx
Sub-topic description 
All simulation results show that measurement performance is impacted with 1 Rx compared to 2 Rx. Discuss how to define the 1 Rx requirements. 
Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Proposals
· Option 1 (vivo, ZTE, Nokia, HW, E///): Keep measurement period same as Rel-15
· Relax the accuracy based on 3 samples
· Option 2 (Apple, Oppo): Only lower bound is extended while keeping the same number of samples.
· Recommended WF
· Discuss the options

Issue 5-4-2: How much to relax? FR1 and FR2
· Proposals
· Option 1 (HW): 0.5 dB 
· Option 2 (Nokia): 1 dB
· Option 3 (vivo): 1.5 dB
· Option 4 (E///):		
· FR1: 1.0 dB
· FR2: 1.5 dB
· Option 5 (Apple): 
· For FR1 with 1Rx
· Normal condition(max Io=-70dBm): relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB
· Other conditions: relax the other absolute accuracy by 1dB  
· Relax the relative accuracy by 1dB
· For FR2 with 1Rx
· Relax the current absolute and relative accuracy by 1dB 
· Recommended WF
· Discuss the options. 

Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
· Proposals
· Option 1 (Apple): Lower bound extended to 400 ms and 800 ms for FR1 and FR2 resp as follows:
· Delay is max(400ms, ceil( 5 x Kp) x SMTC period) x CSSFintra for FR1
· Delay is max(800ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period) x CSSFintra for FR2
· Recommended WF
· Discuss the options

Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
· Proposals
· Option 1 (Apple): legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement with max Io=-70dBm for RedCap FR1
· Option 2 (vivo, CMCC, E///): Use same RF margin as in Rel-15 NR for RSRP accuracy requirements.
· Recommended WF
· Discuss the option

Sub topic 5-4 
	Company
	Comments

	XXX
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Issue 5-4-2: How much to relax? FR1 and FR2
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1


	Huawei
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Support option 1.
Issue 5-4-2: How much to relax? FR1 and FR2
Support option 1.
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Depends on the conclusion in issue 5-4-1.
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
Would like to know what option 1 mean, reduce 1.5Db RF margin or enlarge 1.5db RF margin.

	Ericsson
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option 1. Since we don’t observe the improvement of SS-RSRP accuracy even if we extend the number of samples, we propose to keep the number of measurement samples, but relax the accuracy. If we keep the number of measurement samples, we can also keep the lower bound. 
Issue 5-4-2: How much to relax? FR1 and FR2
We are ok to relax by 1dB for both FR1 and FR2 considering the companies proposals. 
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Same as 5-4-1. If we keep the number of measurement samples, we can also keep the lower bound. 
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
Option 2. Although RedCap UE is reduced complexity, we believe it just reduces the number of Rx branches or searchers. We believe RedCap UE can keep the same RF performance like noise figure.

	Apple
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option 2. Lower bound extension is for duty cycle relaxation.
Issue 5-4-2: How much to relax? FR1 and FR2
Option 5 based on our simulation and need to conclude on issue 5-4-4 first.
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Option 1.
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
Option 1. The RF calibration margin reduction is kind of enhancement on legacy UE and we don’t think RedCap UE shall be required has such enhancement (add back 1.5dB for RedCap).

	vivo
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Support Option 1.
Issue 5-4-2: How much to relax? FR1 and FR2
Support Option 3.
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
Support Option 2.

	Nokia
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option 1
Issue 5-4-2: How much to relax? FR1 and FR2
Our simulation results show that 1 dB relaxation is needed in FR1 and FR2 (Option 2). We can compromise to Option 3 or Option 4 as well. 
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1


	OPPO
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option 2.
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Option 1 is fine

	MediaTek2
	Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
This issue is not clear, we need more time to check this. 



Sub-topic 5-5 Measurement conditions for HD-FDD UE

Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
· Proposals
· Option 1 (Xiaomi, Apple, vivo, HW): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (CMCC, E///): No measurement period relaxation or prioritization between measurement and dynamically scheduled UL transmission are needed. Clarification on available samples can be considered:
· “The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time.” 
· “The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection.” 
· “The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.”
· Recommended WF
· Discuss the proposals

Issue 5-5-2: Measurement period relaxation for HD-FDD
· Proposals
· Option 1 (HW, E///): Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.
· Recommended WF
· Discuss if option 1 can be agreed. 

Sub topic 5-5 
	Company
	Comments

	XXX
	Issue 5-5-2: Measurement period relaxation for HD-FDD
Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD


	Huawei
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Support option1
Issue 5-5-2: Measurement period relaxation for HD-FDD
Support option 1.


	Ericsson
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
We support option 2.  We don’t think there is any need to prioritize DL during the entire cell detection or measurement delay. Important thing is to only prioritize when there is a conflict. It is also aligned with other issues for HD-FDD, e.g. HD-FDD RLM. According to this option, only the prioritization during the conflict is specified and rest is left to implementation. 
Issue 5-5-2: Measurement period relaxation for HD-FDD
We support option 1.

	MediaTek
	Issue 5-5-2: Measurement period relaxation for HD-FDD
Support Option 1.
Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Support Option 1.

	Apple
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Option 1
Issue 5-5-2: Measurement period relaxation for HD-FDD
Option 1.


	CMCC
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Option 2
Issue 5-5-2: Measurement period relaxation for HD-FDD
Option 1

	Xiaomi
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Option 1

	vivo
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Support Option 1.
Issue 5-5-2: Measurement period relaxation for HD-FDD
Option 1.

	Nokia
	Issue 5-5-2: Measurement period relaxation for HD-FDD
We support Option 2
Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Option 1 can be agreed.

	OPPO
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
Option 1
Issue 5-5-2: Measurement period relaxation for HD-FDD
Option 1.



Sub-topic 5-6 CGI reading 
Issue 5-6-1: CGI reading requirements for 2 Rx RedCap UE
· Proposals
· Option 1 (E///): 	RAN4 to reuse CGI reading requirement in Rel-16 for at least 2Rx RedCap UE.
· Recommended WF
Discuss the option.

Issue 5-6-2: Scheduling restriction during CGI reading
· Proposals
· Option 1 (E///): 	RAN4 to define scheduling restriction for RedCap UE instead of interruption requirement during CGI reading.
· Recommended WF
Discuss the option.
Issue 5-6-3: SSB for CGI reading
· Proposals
· Option 1 (E///): 	The procedure of CGI reading for RedCap UE shall be based on CD-SSB.
· Recommended WF
Discuss the option.

Issue 5-6-4: PBCH Simulation assumptions for CGI reading
· Proposals
· Option 1 (E///): 	RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4.
· Recommended WF
Discuss the option

Issue 5-6-5: PBCH decoding delay for CGI reading
· Proposals
· Option 1 (E///): 	The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.
· Recommended WF
Discuss the option

Issue 5-6-6: SIB1 decoding simulation assumptions for CGI reading
· Proposals
· Option 1 (E///): 	RAN4 to reuse the same simulation assumption as non-RedCap UE for SIB1 decoding.
· Recommended WF
Discuss the option

Issue 5-6-7: SIB1 decodign delay for CGI reading
· Proposals
· Option 1 (E///): 	6 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
· Recommended WF
Discuss the option

Issue 5-6-8: Assistance information for CGI reading
· Proposals
· Option 1 (E///): 	If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
· Recommended WF
Discuss the option

Sub topic 5-6 
	Company
	Comments

	XXX
	Issue 5-6-1: CGI reading requirements for 2 Rx RedCap UE
Issue 5-6-2: Scheduling restriction during CGI reading
Issue 5-6-3: SSB for CGI reading
Issue 5-6-4: PBCH Simulation assumptions for CGI reading
Issue 5-6-5: PBCH decoding delay for CGI reading
Issue 5-6-6: SIB1 decoding simulation assumptions for CGI reading
Issue 5-6-7: SIB1 decodign delay for CGI reading
Issue 5-6-8: Assistance information for CGI reading


	Ericsson
	Issue 5-6-1: CGI reading requirements for 2 Rx RedCap UE
Option 1.

Issue 5-6-2: Scheduling restriction during CGI reading
Option 1.
It’s important to clarify the possible scheduling restriction positions for MIB and SIB decoding.

Issue 5-6-3: SSB for CGI reading
Option 1.
CGI reading is mainly used for network ANR. Before CGI reading, the serving cell has no knowledge for the target cell. Therefore, CD-SSB which is always ON is preferred.

Issue 5-6-4: PBCH Simulation assumptions for CGI reading
Option 1.

Issue 5-6-5: PBCH decoding delay for CGI reading
Option 1.
1Rx RedCap UE can achieve PBCH successful ratio with the same samples as 2Rx UE based on our simulation.

Issue 5-6-6: SIB1 decoding simulation assumptions for CGI reading
Option 1.
RAN4 can reuse the Rel-16 simulation assumptions for SIB1 decoding of normal UE since gNB will broadcast the same SIB1 information for both non-RedCap UEs and RedCap UEs.

Issue 5-6-7: SIB1 decoding delay for CGI reading
Option 1.
6 samples are enough for 1Rx RedCap UE to decode SIB1 based on our simulation.

Issue 5-6-8: Assistance information for CGI reading
Option 1.
NCD-SSB is introduced for L3 measurement, L1 measurement and mobility for RedCap UE. It’s important for serving cell to know the information to manage the interference from neighbour cell with NCD-SSB. At the same time, network can further configure the NCD-SSB measurements when network knows the NCD-SSB transmission. 

	Apple
	Issue 5-6-1: CGI reading requirements for 2 Rx RedCap UE
Option 1. 
Issue 5-6-2: Scheduling restriction during CGI reading
Option 1.
Issue 5-6-3: SSB for CGI reading
Need to wait RAN1/2 for the complete conclusions for NCD-SSB.
Issue 5-6-4: PBCH Simulation assumptions for CGI reading
Option 1with 1Rx and the generic simulation assumption parameters must be in line with the ones for issue 5-6-6.
Issue 5-6-5: PBCH decoding delay for CGI reading
No, need to FFS for the relaxation.
Issue 5-6-6: SIB1 decoding simulation assumptions for CGI reading
Option 1 with 1Rx and the generic simulation assumption parameters must be in line with the ones for issue 5-6-4.
Issue 5-6-7: SIB1 decodign delay for CGI reading
Need FFS.
Issue 5-6-8: Assistance information for CGI reading
Cannot agree on option 1, it would be a new feature(measurement metric) introduced for RedCap UE and it’s out of the scope of this WI.


Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic 5-1
	Issue 5-1-1: Inter-frequency without gap
· Option 1 (Xiaomi, Apple, vivo, ZTE, MTK, OPPO, QC):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Option 3 (E///): Depends on whether the definition of ‘intra-frequency measurement’ and whether ‘NCD-SSB measurement for neighbour cell’ is supported
Recommendations for 2nd round:
Since this issue is related to the ongoing NCD-SSB based measurement, please take into account the discussions on NCD-SSB from thread 221 when providing your further comments.
Issue 5-1-2: Assumption on searcher 
· Option 1 (CMCC, HW, MTK):	The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Option 2 (E///, Apple, Xiaomi, OPPO): Depends on conclusion of issue 5-1-2
Recommendations for 2nd round:
Since this issue depends on issue 5-1-1, focus on first reaching an agreement for issue 5-1-1. Based on that agreement provide your comments for this issue. 
Issue 5-1-3: CSSF outside gap
· Option 1(Ericsson):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 1a (HW): Depends on issue 5-1-1
· Option 2 (Xiaomi, Apple, vivo, ZTE): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 4 (CMCC):
· CSSFoutside_gap,I  PCC= 2, if configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE.
· CSSFoutside_gap,I  PCC = 1 otherwise
· CSSFoutside_gap,I  PCC = 2*Y, for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE;
· CSSFoutside_gap,I  PCC = 0 otherwise
Moderator comment:
This issue has been FFS for last few meetings. Agreeing on FFS should be avoided given that finalization of Rel-17 is approaching. 
Recommendation for 2nd round:
Since this issue depends on issue 5-1-1, focus on first reaching an agreement for issue 5-1-1. Based on that agreement provide your comments for this issue. 
Also take into account the ongoing discussions on NCD-SSB based measurement in thread 221 when providing your further comments.
Issue 5-1-4: CSSF within gap
· Option 1 (Ericsson):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 2 (Xiaomi, Apple, vivo, ZTE, HW, CMCC, OPPO): The current design for CSSF within gap could be reused for RedCap UE.
· Option 3 (E///, CMCC): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote pCell’s measurement.
· Option 3a (CMCC): Consider to add additional two values of measGapSharingScheme factor for RedCap UE, e.g. 85%, 95%.
Moderator comment:
This issue has been FFS for last few meetings. Agreeing on FFS should be avoided given that finalization of Rel-17 is approaching. 
Recommendation for 2nd round:
Check if companies can compromise to option 2.
Issue 5-1-5: Type of measurement gaps (if considered)
· Option 1 (Apple):	 If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.

Recommendation for 2nd round:
Since this is brough up for the first time, companies may need time to check. Continue the discussions in 2nd round. 




	Sub-topic 5-2 
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Tentative agreement:
Number of attempts for PSS/SSS detection for FR1 is extended for RedCap UE with 1 Rx.

Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
· Option 1 (Apple): 2 samples 
· Option 2 (vivo, MTK, Nokia, HW, E///): 1 sample
· Option 3 (QC): Double the number of attempts
Recommendation for 2nd round:
Check if companies can compromise to option 2 based on majority view. 

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Tentative agreement:
Number of attempts for PSS/SSS detection for FR2 is extended for RedCap UE with 1 Rx.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
· Option 1 (Apple, vivo, E///, Nokia): Extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor):
· For a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32. 
· Option 2 (MTK): Wait until RF conclusion on power class. 
Moderator comment:
This issue has been FFS for last few meetings. Agreeing on FFS should be avoided given that finalization of Rel-17 is approaching. 
Tentative agreement:
Extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor) for a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32.
· NOTE: FR2 power classes may need to be reconsidered depending on the conclusion of RF session

Issue 5-3-5: Whether to extend the lower bound in PSS/SSS detection delay 
· Option 1 (Apple, HW, E///, vivo, Nokia): No in FR1 and FR2
· Option 2 (QC, OPPO): Yes for FR1
· Extend lower bound by factor X, e.g. X=2
· Option 2 (MTK): Extend the lower bound if detection delay is extended
Recommendation for 2nd round:
Continue the discussion.



	Sub-topic 5-3
	Issue 5-3-1: Updates to time index detection performance metric
· Option 1 (QC, Apple, Nokia, MTK): For FR1, specify SSB time index identification requirements based on 99% PBCH decoding rate, i.e., use 7 attempts to specify period for time index identification for 1 Rx UE
· Option 2 (E///, vivo): Use the already agreed simulation assumptions
Recommendation the 2nd round:
Continue the discussion. If no consensus is reached in 2nd round, RAN4 to use the already agreed simulation assumption as baseline. 
Issue 5-3-2: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· Option 1 (Apple, HW, E///, MTK, QC): Yes
· Option 2 (vivo): No
Recommendation for 2nd round:
Check if companies can compromise to option 1.
Issue 5-3-3: If extended, how much to extend time index delay in FR1
· Option 1 (Apple, E///, MTK): by 1 SMTC
· Option 2 (HW): Doubled, i.e. 6 samples needed in total
· Option 3 (QC, HW): 7 attempts
Recommendation for 2nd round:
Continue the discussion.

Issue 5-3-4: Whether to extend time index delay in FR2 (MIB decoding)
· Option 1 (vivo, HW, E///, Apple, MTK, QC): Yes
Tentative agreement:
Time index delay in FR2 (MIB decoding) is extended.
Issue 5-3-5: If extended, how much to extend time index delay in FR2
· Option 1 (vivo): 8 samples needed in total.
· Option 2 (HW,MTK): 11 samples needed in total
· Option 3 (E///):  4 samples needed in total 
Moderator comment:
This issue has been FFS for last few meetings. Agreeing on FFS should be avoided given that finalization of Rel-17 is approaching. 
Recommendation for 2nd round:
Given the large spread of results between companies, please further check and align with the agreed simulation assumptions. Based on that continue the discussions. 
Issue 5-3-6: Whether to extend in time index detection delay 
· Option 1 (Apple, E///): Yes in FR1
· Lower boundary changed to 160 ms
· Option 2 (HW): Depends on conclusion of issue 5-3-3
Recommendation for 2nd round:
Continue the discussions. 


	Sub-topic 5-4
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Option 1 (vivo, ZTE, Nokia, HW, E///): Keep measurement period same as Rel-15
· Relax the accuracy based on 3 samples
· Option 2 (Apple, Oppo): Only lower bound is extended while keeping the same number of samples.
Recommendation for 2nd round:
Check if companies can compromise to option 1. 

Issue 5-4-2: How much to relax? FR1 and FR2
· Option 1 (HW): 0.5 dB 
· Option 2 (Nokia, E///): 1 dB
· Option 3 (vivo, Nokia): 1.5 dB
· Option 4 (E///, Nokia):		
· FR1: 1.0 dB
· FR2: 1.5 dB
· Option 5 (Apple): 
· For FR1 with 1Rx
· Normal condition(max Io=-70dBm): relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB
· Other conditions: relax the other absolute accuracy by 1dB  
· Relax the relative accuracy by 1dB
· For FR2 with 1Rx
· Relax the current absolute and relative accuracy by 1dB 
Recommendation for 2nd round:
Check if companies can compromise to 1 dB relaxation for FR1 and FR2.
Note that this relaxation does not include the RF margin, RF margin is discussed separately in issue 5-4-4. 
Issue 5-4-3: If measurement period is extended, how much to extend? FR1 and FR2
Recommendation for 2nd round:
Continue the discussion by taking into account the related issue 5-4-1.	
Issue 5-4-4: Whether legacy RF margin can be considered for RedCap for FR1
· Option 1 (Apple, OPPO): legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement with max Io=-70dBm for RedCap FR1
· Option 2 (vivo, CMCC, E///): Use same RF margin as in Rel-15 NR for RSRP accuracy requirements.
Recommendation for 2nd round:
Continue the discussion.


	Sub-topic 5-5
	Issue 5-5-1: Priority between UL and DL during cell identification and measurement for HD-FDD
· Option 1 (Xiaomi, Apple, vivo, HW, MTK, OPPO): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (CMCC, E///, Nokia): No measurement period relaxation or prioritization between measurement and dynamically scheduled UL transmission are needed. Clarification on available samples can be considered:
· “The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time.” 
· “The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection.” 
· “The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.”
Recommendation for 2nd round:
Continue the discussion.
Issue 5-5-2: Measurement period relaxation for HD-FDD
Tentative agreement:
Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.

	Sub-topic 5-6
	Issue 5-6-1: CGI reading requirements for 2 Rx RedCap UE
Tentative agreement:
RAN4 to reuse CGI reading requirement in Rel-16 for at least 2Rx RedCap UE.
Issue 5-6-2: Scheduling restriction during CGI reading
Tentative agreement:
RAN4 to define scheduling restriction for RedCap UE instead of interruption requirement during CGI reading.
Issue 5-6-3: SSB for CGI reading
· Option 1 (E///): 	The procedure of CGI reading for RedCap UE shall be based on CD-SSB.
· Option 2 (Apple): Need to wait RAN1/2 for the complete conclusions for NCD-SSB.
Recommendation for 2nd round:
Need to wait RAN1/2 for the complete conclusions for NCD-SSB. No more discussions in 2nd round.
Issue 5-6-4: PBCH Simulation assumptions for CGI reading
· Option 1 (E///): 	RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4.
· Option 1a (Apple): Option 1with 1Rx and the generic simulation assumption parameters must be in line with the ones for issue 5-6-6.
Tentative agreement:
RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4 but with 1 Rx. The the generic simulation assumption parameters are in line with those used for SIB1 decoding. 

Issue 5-6-5: PBCH decoding delay for CGI reading
FFS to following: 
· The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.
Issue 5-6-6: SIB1 decoding simulation assumptions for CGI reading
Tentative agreement:
RAN4 to reuse the same simulation assumption as non-RedCap UE for SIB1 decoding but with 1 Rx. The the generic simulation assumption parameters are in line with those used for PBCH decoding.
 
Issue 5-6-7: SIB1 decodign delay for CGI reading
FFS to following:
· 6 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
Issue 5-6-8: Assistance information for CGI reading
· Option 1 (E///): 	If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
Recommendation for 2nd round:
More discussions needed. 



Discussion on 2nd round (if applicable)

Topic #6: Work split
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201857

	Ericsson
	Updated RRM work plan including work split

	
	
	



Open issues summary
Sub-topic 6-1 Work split
Work split for TS 38.133
	Section
	Section for RedCap requirements
	Volunteering company

	3. Definitions, symbols and abbreviations
	3.1 Definitions,
3.2 Symbols,
3.3 Abbreviations
	Vivo


	
	3.5 Frequency bands grouping
	

	
	3.6 Applicability of requirements in this specification version
	

	4. IDLE state mobility
	4.2B.2.1x UE measurement capability
	Ericsson

	
	4.2B.2.2x Measurement and evaluation of serving cell
	

	
	4.2B.2.3x Measurements of intra-frequency NR cells

	

	
	4.2B.2.4 Measurements of inter-frequency NR cells
	

	
	4.2B.2.5 Measurements of inter-RAT E-UTRAN cells
	

	
	4.2B.2.6 Maximum interruption in paging reception
	

	
	4.2B.2.7  General requirements
	

	
	4.2B.2.8     Minimum requirement at transitions
	

	
	4.2B.2.9     Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion
4.2B.2.10   Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion
4.2B.2.11   Measurements of inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion
	

	5. INACTIVE state mobility
	5.1B.2.1 UE measurement capability
	Oppo

	
	5.1B.2.2 Measurement and evaluation of serving cell
	Huawei

	
	5.1B.2.3 Measurements of intra-frequency NR cells

	Huawei

	
	5.1B.2.4 Measurements of inter-frequency NR cells
	Huawei

	
	5.1B.2.5 Measurements of inter-RAT E-UTRAN cells
	Oppo

	
	5.1B.2.6 Maximum interruption in paging reception
	vivo

	
	4.2B.2.7  General requirements
	Ericsson

	
	4.2B.2.8     Minimum requirement at transitions
	

	
	4.2B.2.9     Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion
4.2B.2.10   Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion
4.2B.2.11   Measurements of inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion
	

	6. CONNECTED state mobility
	6.1C Handover
	Huawei

	
	6.2.1B RRC re-establishment
6.2.2B Random Access
	Huawei

	
	6.2.3A RRC Connection Release with Redirection
	Huawei

	7. Timing
	7.1A UE transmit timing
7.2A UE timer accuracy
7.3A Timing Advance
	Xiaomi

	
	7.4 Cell phase synchronization accuracy
	No change

	
	7.5 Maximum Transmission Timing Difference
	N/A

	
	7.6 Maximum Receive Timing Difference
	N/A

	
	7.7 deriveSSB-IndexFromCell tolerance
	FFS

	8. Signalling characteristics
	8.1B Radio Link Monitoring
	MediaTek

	
	8.2A Interruption
	FFS

	
	8.3 SCell Activation and Deactivation Delay
	N/A

	
	8.4A UE UL carrier RRC reconfiguration delay
	N/A

	
	8.5B Link Recovery Procedures
	Vivo

	
	8.6A Active BWP switch delay
	CMCC

	
	8.8 NE-DC: E-UTRAN PSCell Addition and Release Delay
	N/A

	
	8.9 NR-DC: PSCell Addition and Release Delay
	N/A

	
	8.10B Active TCI state switching delay
	CMCC

	
	8.11 PSCell Change
	N/A

	
	8.12A Uplink spatial relation switch delay
	FFS

	
	8.13A UE-specific CBW change
	CMCC

	9. Measurement Procedure
	9.1A General measurement requirement
 9.2B NR intra-frequency measurements
	MediaTek

	
	9.3B NR inter-frequency measurements
9.4A Inter-RAT measurements
	MediaTek

	
	9.5B L1-RSRP measurements for Reporting
	Nokia

	
	9.6 NE-DC: Measurements
	N/A

	
	9.7 Cross Link Interference measurements
	FFS

	
	9.8 L1-SINR measurements for Reporting
	FFS

	
	9.9 NR measurements for positioning
	N/A

	
	9.10 CSI-RS based L3 measurements
	N/A

	
	9.11A NR measurements with autonomous gaps
	Nokia

	10. Measurement Performance requirements
	10.1 NR measurements

	To be discussed in performance part

	12. V2X Requirements
	V2X Requirements
	N/A



Work split for TS 36.133
	Section
	Type of requirements
	Volunteering company

	4. E-UTRAN RRC_IDLE state mobility
	4.1 Cell Selection
	N/A

	
	4.2 Cell Re-selection
//new subsections to be created
	Ericsson

	
	4.6 Cell Selection and Re-selection Requirements for UE category NB1
	FFS

	
	4.7 Cell Selection and Re-selection Requirements for UE category M1
	FFS

	5. E-UTRAN RRC_CONNECTED state mobility
	5.3 Handover to other RATs
	Huawei

	
	
	

	
	5.5 E-UTRAN Handover for Cat-M1 UEs

	FFS

	6. RRC Connection Mobility Control
	6.3 RRC Connection Release with Redirection
//new subsections to be created
	Ericsson

	
	6.8 RRC Connection Release with Redirection for Cat-M1 UEs
	FFS

	
	6.9 RRC Connection Redirection to Non-anchor Carrier in NB-IoT
	FFS

	8. UE Measurements Procedures in RRC_CONNECTED State
	General sections, e.g. gap applicability,  
Inter-RAT measurements to RedCap
//new subsections to be created
	Company X

	10. Measurements Performance Requirements for E-UTRAN
	
	To be discussed in performance part



Discussion on 2nd round (if applicable)
Time plan 
1. Proposals:
1. RAN4#101bis-e:
217. Formal work split of draft CRs among volunteer companies
1. RAN4#102-e:
218. Companies provide draft CRs
218. Endorsement of draft CR
218. Agreement of Big CR
1. Recommended WF
219. Comments invited on proposed time plan
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	




Topic #7: Feature lists for RedCap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	

	
	
	



Open issues summary
Sub-topic 7-1 Features for RedCap in release 17
Companies are invited to provide their input also on feature not yet proposed but is needed for RedCap in release 17. The features will be included in the overall feature list under [101-bis-e][139] R17_feature_list.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	
	
	
	
	
	
	
	
	
	
	
	



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RedCap RRM requirements
	Ericsson
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201859
	LS on RSRP based thresholds for RedCap UE with 1 Rx
	Ericsson
	Revised
	If consensus is reached during 2nd round.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	Nokia
	Erika Almeida
	erika.almeida@nokia.com

	Nokia
	Juergen Hofmann
	juergen.hofmann@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
