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Topic #1: General
Contributions from AI 8.20.3.1.1 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119055
	Ericsson
	Proposal 1: 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 2: 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 6: The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a seving 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: Rel-15 NR requirements for maximum interruption in paging reception shall apply to RedCap. 


	R4-2118813

	Huawei, Hisilicon
	Proposal 1: Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap Ues, the existing inter-RAT LTE-NR measurements can be used as a baseline
· For 1RX capable RedCap UEs, the NR measurement requirements for 1RX capable UE which is under discussion can be used as a baseline
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.

	R4-2119263

	MediaTek inc.
	Proposal 1: Support define inter-RAT NR RRM mobility requirements for LTE UEs with RedCap capabilites in Rel-17 for IDLE/INACTIVE and CONNECTED mode.
Proposal 2: Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.

	R4-2117800

	Vivo

	Proposal 1: The inter-frequency carriers for a Redcap terminal to be capable of monitoring could be reduced. Similar rule could be applied for LTE FDD/TDD.
Proposal 2: There is no impact on the requirement for maximum interruption in paging reception.

	R4-2117451

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


	R4-2117714

	CMCC
	Proposal 1: Reuse existing measurement capability for Rel-17 RedCap UE

	R4-2118919

	ZTE Corporation
	Proposal 1: Reduce the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.


	R4-2117817

	Xiaomi
	Proposal 1: There is no impact on the requirements for maximum interruption in paging reception.



Open issues summary
Sub-topic 1-1: Measurement capability
Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
· Proposals
· Option 1 (E///, vivo, ZTE): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (E///): 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, Apple): Reuse existing measurement capability for Rel-17 RedCap UE
· Recommended WF
· Discuss the proposals.

Issue 1-1-2: Whether to reuse NR measurement capability to LTE
· Proposals
· Option 1 (vivo): Similar rule (reduction of inter-frequency carrier monitoring from NR) could be applied for LTE FDD/TDD.
· Recommended WF
· Discuss the option.

Issue 1-1-3: Measurement capability in CONNECTED state
· Proposals
· Option 1 (E///, ZTE): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (E///): 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, Apple): The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs.
· Recommended WF
· Discuss the options. 

Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
· Proposals
· Option 1 (MTK, HW): Support define inter-RAT NR RRM mobility requirements for LTE UEs with RedCap capabilites in Rel-17 for IDLE/INACTIVE and CONNECTED mode. 
· Recommended WF
· Discuss the option.

Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
· Proposals
· Option 1 (HW): Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap Ues, the existing inter-RAT LTE-NR measurements can be used as a baseline
· For 1RX capable RedCap UEs, the NR measurement requirements for 1RX capable UE which is under discussion can be used as a baseline
· Recommended WF
· Discuss the option.

Sub topic 1-1 
	Company
	Comments

	Ericsson
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Although we proposed option 1a, we don’t have strong view and option 2 is also agreeable to us, i.e. to reuse existing capability requirements.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
This option is not clear to us. Could the proponent company explain more? In our understanding RAN4 is not going to introduce the measurement capability requirements for LTE, that is not in the scope.
Issue 1-1-3: Measurement capability in CONNECTED state
Although we proposed option 1a, we don’t have strong view and option 2 is also agreeable to us, i.e. to reuse existing capability requirements.
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
Option 1 can be agreed provided that the current inter-RAT LTE-NR requirements are reused for RedCap capable UEs with 2 Rx. However, more discussions are needed to define corresponding requirements for 1 Rx since they are currently being discussed.  
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
Option 1 can be agreed provided that the current inter-RAT LTE-NR requirements are reused for RedCap capable UEs with 2 Rx. However, more discussions are needed to define corresponding requirements for 1 Rx since they are currently being discussed.  

	ZTE
	1-1-1: Support Option 1, can further study the values proposed in Option 1a. RedCap essentially is targeted for use cases where the power consumption and cost of a device shall be reduced, so it is reasonable to reduce monitoring capability as well.
1-1-3: Support Option 1, can further study the values proposed in Option 1a. RedCap essentially is targeted for use cases where the power consumption and cost of a device shall be reduced, so it is reasonable to reduce monitoring capability as well.

	Xiaomi
	Issue 1-1-1:
Prefer Option 2. For LTE 1bis UE, RAN4 specified no separate measurement capability requirements and we think similar consideration could be taken for 1RX RedCap UE.
Issue 1-1-2:
Issue 1-1-3:
Prefer Option 2. Same comments as Issue 1-1-1.
Issue 1-1-4:
In our understanding, currently, RedCap capability is only for NR UE. Whether LTE UE would support RedCap capability should be confirmed firstly.
Issue 1-1-5:
Wait for the conclusion of Issue 1-1-4.

	CMCC
	Issue 1-1-1:
Option2. According to the feedback from companies, mobility is important for RedCap UE. We should not relax the measurement capability of RedCap UE.
Issue 1-1-2:
Depends on the outcome of issue 1-1-1. 
Issue 1-1-3:
Option2. Same comments as issue 1-1-1.
Issue 1-1-4:
Option1 is OK.
Issue 1-1-5:
Option 1 is OK.

	Huawei
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Slightly prefer option 1 as RedCap is a capability reduction UE. Option 2 is also agreeable.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Does option 1 means inter-RAT LTE FDD/TDD carrier is reduced? This is related with issue 1-1-1.
Issue 1-1-3: Measurement capability in CONNECTED state
Slightly prefer option 1 as RedCap is a capability reduction UE. Option 2 is also agreeable.
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
Support option 1, as inter-RAT NR-LTE measurement is agreed, UE shall have capability to handover back to NR.
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
Option 1 is straight forward.

	vivo
	Issue 1-1-1:
Support Option 1. To our understanding, it may not be necessary to keep the same measurement capability as a legacy UE especially when we consider 1Rx Redcap UE. As for specific value, RAN4 may need further discussion.. 
Issue 1-1-2:
Sorry for the confusion and 1-1-2 is exactly part of 1-1-1 which means if the number of NR carrier to be monitored is change from x to y. Then the same number y can apply for corresponding LTE scenario. 
Issue 1-1-3:
Support Option 1. However there is a typo at option 1. Idle/inactive should be connected.  “Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced.”
Issue 1-1-4:
OK with option 1
Issue 1-1-5:
In principle ok with option 1. 

	Qualcomm
	Issue 1-1-1:
Support option 1. Since RedCap is targeted towards low complexity and power efficient devices, it makes sense to reduce the number of frequencies to be monitored. We can further discuss the exact numbers. We think a total number of 8 frequency layers would be a good target.
Issue 1-1-3:
Support Option 2. Same comments as above.
Issue 1-1-4:
Support Option 1. It’s already agreed to support inter-RAT mobility from NR to LTE, so it makes sense to define the mobility requirements the other way round as well.
Issue 1-1-5:
We are fine with option 1. However it’s okay to wait for a conclusion on the previous issue.

	Apple
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We support option 2 like when RAN4 discussing LTE Cat-1bis UE. But open to discuss other options.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Can discuss it in issue 1-1-1.
Issue 1-1-3: Measurement capability in CONNECTED state
We support option 2 like when RAN4 discussing LTE Cat-1bis UE. But open to discuss other options.
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
Fine with option 1.
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
Fine with option 1, and for the 2nd sub-bullet, it could be further clarified as,
· Option 1a: Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap Ues, the existing inter-RAT LTE-NR measurements can be used as a baseline
· For 1RX capable RedCap UEs, the inter-frequency NR measurement requirements for 1RX capable UE which is under discussion can be used as a baseline


	MediaTek
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We Support using SLS to determine the reduction in the number cells/layers/frequencies/SSBs in RedCap NR UEs.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
This issue is not clear to us. 
Issue 1-1-3: Measurement capability in CONNECTED state
Same comment as in issue 1-1-1. 
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
We support Option 1. After the UE does handover to LTE, there should be a handover back to 5G NR.
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
Support Option 1.

	OPPO
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We support option 2 
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Can discuss it in issue 1-1-1.
Issue 1-1-3: Measurement capability in CONNECTED state
We support option 2 
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
We support option 1 
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
We support option 1

	Nokia
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
We support Option 1a. This reduction of measurement capabilities is appropriate in our view.
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
We support Option 1. This is aligned to option 1a in issue 1-1-1.
Issue 1-1-3: Measurement capability in CONNECTED state
Option 1a from IDLE/INACTIVE states can also apply for CONNECTED state. 
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility
We support Option 1. In LTE, Inter-RAT NR RRM support should be specified for UE with RedCap capability.
Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
We support Option 1. This is aligned to agreement in last meeting.



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, E///, Xiaomi): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Recommended WF
· Discuss option 1.

Sub topic 1-2 
	Company
	Comments

	Ericsson
	Issue 1-2-1: Impact on paging reception requirements for FD-FFD/TDD UEs
Option 1 is agreeable.

	Xiaomi
	Support Option 1.

	CMCC
	Option1

	Huawei
	Option1

	Vivo
	Option 1

	Qualcomm
	Need some discussion on this. Single Rx may not impact the requirements, but the impact of reduced bandwidth needs to be evaluated before agreeing to this. Make FFS.

	Apple
	Option 1.

	Mediatek
	Issue 1-2-1: Impact on paging reception requirements for FD-FDD/TDD UEs
Option 1 is agreeable but open for FFS too.

	OPPO
	Support Option 1.

	Nokia
	Issue 1-2-1: We support Option 1.



Sub-topic 1-3: HD-FDD operation
Issue 1-3-1: Scheduling restriction for HD-FDD UE
· Proposals
· Option 1 (MTK): Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Recommended WF
· Discuss option 1.

Issue 1-3-2: Paging reception for HD-FDD UE
· Proposals
· Option 1 (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 T1 duration, where
· Option A: T1=160 ms.
· Recommended WF
· Discuss option 1.

Sub topic 1-3
	Company
	Comments

	Ericsson
	Issue 1-3-1: Scheduling restriction for HD-FDD UE
We understand the motivation behind option 1. However, it is quite different compared to TDD scheduling restriction that exist today because the HD-FDD is only from the UE perspective and the NW is still operating in FD-FFD. Therefore we think scheduling restriction may not be needed given that the required number of subframes available at the UE during UL/DL collision for the different requirements. This is also HD-FFD operation was addressed in LTE cat-M. Therefore we don’t think option 1 is necessary. 
Issue 1-3-2: Paging reception for HD-FDD UE
Option 1 is agreeable. Paging reception is important and UE should not miss those provided SSB is available for the HD-FDD UE over the last 160 ms similar to existing timing requirements. 


	CMCC
	Issue 1-3-1:
Agree with Ericsson. There is no need to define scheduling restriction for HD-FDD UE.
Issue 1-3-2:
OK with option1

	Huawei
	Issue 1-3-1
Doubt the necessity of the scheduling restriction. HD-FDD uplink and downlink is isolated. When one UE transmit uplink and another UE perform downlink measurement, due to the uplink and downlink is in different frequency, the interference from uplink can not fall in downlink reception. This is different with TDD FR1 measurement.
Issue 1-3-2
Need further study.

	vivo
	Issue 1-3-1
The necessity needs further study
Issue 1-3-2
Need further study.

	Qualcomm
	Issue 1-3-1: Scheduling restriction for HD-FDD UE
Support option 1. Scheduling restrictions are needed at the UEs operating in a HD-FDD mode as it cannot transmit and receive at the same time.
Issue 1-3-2: Paging reception for HD-FDD UE
Support option 1. We are fine with T1=160ms but could be further discussed.

	Apple
	Issue 1-3-1: Scheduling restriction for HD-FDD UE
May need more discussion. At least we need to figure out the prioritization between SSB DL measurement and dynamic UL scheduling when they are colliding.
Issue 1-3-2: Paging reception for HD-FDD UE
May need more information to understand this proposal. Why SSB availability is related with paging reception? Or could we use SSB availability to determine the timing validity instead of paging reception? Is this proposal for connected mode or IDLE mode or both?

	MediaTek
	Issue 1-3-1: Scheduling restriction for HD-FDD UE
Scheduling restriction is to restrict the UE from transmitting UL signals during DL measurements, which has no relation on whether the NW is FD-FDD or not. For example, When the UE performs CSI-RS intra-frequency measurements in a HD-FDD band, the UE is not expected to transmit PUCCH/PUSCH/SRS on configured CSI-RS resources symbols. Therefore, the arguments mentioned by Ericsson, CMCC and Huawei are not applied to this case. Furthermore, the UL/DL scheduling availability was not an issue in LTE, this is because UL/DL was using a fixed pattern with subframes 0 and 5 always DL, thus no collision between DL and UL. 
Issue 1-3-2: Paging reception for HD-FDD UE
Need further study.

	Nokia
	Issue 1-3-1: Scheduling restriction for HD-FDD UE
We agree to option 1 if applied in RRC CONNECTED mode. This does not affect interruption requirements at paging reception. 
Issue 1-3-2: Paging reception for HD-FDD UE
We agree to the principle of the requirement. The time T1 is FFS and will depend on other discussions, such as introduction and periodicity range for NCD-SSB.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1
	Issue 1-1-1: Measurement capability in IDLE/INACTIVE state
Candidate options:
· Option 1 (E///, vivo, ZTE, HW, QC, Nokia): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (E///, Nokia): 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, Apple, E///, Xiaomi, HW, Oppo): Reuse existing measurement capability for Rel-17 RedCap UE
· Option 3 (MTK): Reduction of number of cells/layers/frequencies/SSBs is based on System Level Simulations (SLS)
Recommendations for 2nd round:
More discussions needed. Continue the discussions in 2nd round based on the comments and revised options above. 
Issue 1-1-2: Whether to reuse NR measurement capability to LTE
Candidate options:
· Option 1 (vivo, Nokia): Similar rule (reduction of inter-frequency carrier monitoring from NR) could be applied for LTE FDD/TDD.
Recommendations for 2nd round:
Clarification of option 1 from supporting company:
“1-1-2 is exactly part of 1-1-1 which means if the number of NR carrier to be monitored is change from x to y. Then the same number y can apply for corresponding LTE scenario. “
To be discussed based on outcome of issue 1-1-1. Thus companies are encouraged to further discuss and try to reach an agreement on issue 1-1-1 first.

Issue 1-1-3: Measurement capability in CONNECTED state
Candidate options:
· Option 1 (E///, ZTE, HW, vivo): Measurement capability of RedCap UE in CONNECTED state is reduced. 
· Option 1a (E///, Nokia): 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, Apple, Ericsson, Xiaomi, HW, QC, Oppo): The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs.
· Option 3 (MTK): Reduction of number of cells/layers/frequencies/SSBs is based on System Level Simulations (SLS)
Recommendations for 2nd round:
More discussions needed. Continue the discussions in 2nd round based on the comments and revised options above. 
Issue 1-1-4: Whether to support inter-RAT LTE-NR mobility & Issue 1-1-5: Requirements for inter-RAT LTE-NR mobility (if supported)
Candidate options:
· Option 1 (MTK, HW, CMCC, vivo, QC, Apple, Oppo, Nokia): Support define inter-RAT NR RRM mobility requirements for LTE UEs with RedCap capabilites in Rel-17 for IDLE/INACTIVE and CONNECTED mode. 
· Condition for option 1 (E///):
· provided that the current inter-RAT LTE-NR requirements are reused for RedCap capable UEs with 2 Rx. However, more discussions are needed to define corresponding requirements for 1 Rx since they are currently being discussed.  
· Xiaomi: Whether LTE UE would support RedCap capability should be confirmed firstly.
· Moderator: Proposal 1 states “for LTE UEs with RedCap capabilities”.

Tentative agreements:
· Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap Ues, the existing inter-RAT LTE-NR measurements can be used as a baseline
· For 1RX capable RedCap UEs, the inter-frequency NR measurement requirements for 1RX capable UE which is under discussion can be used as a baseline. 




Discussion on 2nd round (if applicable)
Topic #2: Mobility requirements
Contributions from AI 8.20.3.1.2 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117449
	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
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
Proposal 6: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO/RRC-Redirection requirement.

	R4-2117711

	CMCC
	Proposal 1:
For Rel-17 RedCap with 1Rx, new handover requirements may be needed for:
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· FFS: NR FR1-FR2 handover, NR FR2-FR1 handover, NR conditional handover
For Rel-17 RedCap with 2Rx, existing requirements can be reused.
Proposal 2: 
For Rel-17 RedCap with 1Rx, new requirements may be needed for RRC Re-establishment and RRC Connection release with redirection.
For Rel-17 RedCap with 2Rx, existing requirements can be reused.
Proposal 3: New random access requirements may be needed for RedCap due to the introduction of early identification.
Proposal 4: Both 2-step and 4-step RA type requirements should be specified for Rel-17 RedCap UE.

	R4-2117801

	Vivo
	Proposal 1: Rel-15 handover delay and interruption time requirements can be reused for Rel-17 Redcap UE with 2 Rx. For Redcap UE with 1Rx, either relaxation based on current requirements or reusing current requirements could be considered.     
Proposal 2: For Redcap UE with 1Rx, the time to identify target NR cell, Tidentify_intra_NR and Tidentify_inter_NR,I, can be determined through simulation campaign. For Redcap UE with 2Rx, we think the current requirements can be reused.  
Proposal 3: For Redcap with 1 Rx, Tidentify-NR  in RRC Connection Release with Redirection requirements needs further investigation. Other terms at RRC Connection Release with Redirection requirements will not be impacted. The current RRC Connection Release with Redirection requirements could be directly reused for Redcap UE with 2Rx. 

	R4-2117815

	Xiaomi
	Proposal 1: The current handover requirements could be reused as baseline for RedCap UE.
Proposal 2: RAN4 to reuse the current 4-step random access requirements for RedCap UE.

	R4-2118916

	ZTE Corporation
	Note: proposals are related to Mobility procedure and treated in topic #5.

	R4-2119056

	Ericsson
	Proposal #1: The outcome of the cell detection performance study is used to determine whether the Tsearch in handover requirements is extended for RedCap 1 rx UE.
Proposal #2: RAN4 to develop the handover requirements for RedCap with 1 rx and 2 rx for following types of handovers:
· NR FR1 - NR FR1 Handover
· NR FR2- NR FR1 Handover
· NR FR2- NR FR2 Handover
· NR FR1- NR FR2 Handover
· NR – E-UTRAN Handover
Proposal #3: For inter-RAT handover to E-UTRAN, the existing requirements from TS 38.133 and cat-1bis requirements in TS 36.133 are reused for RedCap UE with 2 rx and 1 rx respectively. 
Proposal #4: RAN4 discussions on CHO requirements for RedCap should be postponed.
Proposal #5: 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.
Proposal #6: The outcome of the PBCH detection performance study is used to determine whether TSI-NR in the RRC re-establishment requirements is extended for RedCap UE with 1 rx.
Proposal #7: Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode. 
Proposal #8: 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 #9: 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 #10: 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 #12: The outcome of the PBCH detection performance study is used to determine whether TSI-NR in the RRC connection release with redirection to NR cell requirements needs to be extended for RedCap UE with 1 rx.
Proposal #13: For the RRC connection release with direction to E-UTRA cell,  Tidentify-E-UTRA and TSI-E-UTRA from existing specification in TS 38.133 and cat-1bis requirements in TS 36.133 are reused for 2 rx and 1 rx UE respectively.  

	R4-2119264

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



Open issues summary
Sub-topic 2-1 Handover
Issue 2-1-1: Type of HOs
· Proposals
· Option 1 (CMCC, Ericsson): For Rel-17 RedCap with 1 Rx following new HO requirements are needed
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· Option 2: TBA
· Recommended WF
· Discuss the options.
Issue 2-1-2: HO between FR1 and FR2
· Proposals
· Option 1 (CMCC): 
· FFS on following type of HO for RedCap:
· NR FR1-FR2 handover, 
· NR FR2-FR1 handover
· Option 2 (Ericsson): Develop requirements for HO between:
· NR FR2- NR FR1 Handover
· NR FR1- NR FR2 Handover
· Recommended WF
· TBA
Issue 2-1-3: NR conditional HO
· Proposals
· Option 1 (CMCC, Ericsson): 
· FFS on following type of HO for RedCap:
· NR conditional handover
· Recommended WF
· Discuss the option

Issue 2-1-4: Impact on Tsearch (in HO) for 1Rx for FR1
· Proposals
· Option 1 (Apple): 
· 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 2 (vivo, Ericsson):	
· For Redcap UE with 1Rx, the time to identify target NR cell, Tidentify_intra_NR and Tidentify_inter_NR,I, can be determined through simulation campaign that is currently ongoing.
· Option 3 (Xiaomi): The current handover requirements could be reused as baseline for RedCap UE.
  

· Recommended WF
· Discuss the option

Issue 2-1-5: Impact on Tsearch (in HO) for FR2
· Proposals
· Option 1 (Apple): 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
· Recommended WF
· Discuss the option

Issue 2-1-6: HO requirements for 2 Rx
· Proposals
· Option 1 (CMCC, vivo): For Rel-17 RedCap with 2Rx, existing requirements can be reused.

· Recommended WF
· Discuss the option

Issue 2-1-7: Inter-RAT LTE HO
· Proposals
· Option 1 (Ericsson): 
· For inter-RAT handover to E-UTRAN, the existing requirements from TS 38.133 and cat-1bis requirements in TS 36.133 are reused for RedCap UE with 2 rx and 1 rx respectively.
· Recommended WF
· Discuss the option

Issue 2-1-8: Requirements for HD-FDD in HO
· Proposals
· Option 1 (Apple): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Recommended WF
· Discuss the option

Sub topic 2-1 
	Company
	Comments

	Ericsson
	Issue 2-1-1: Type of HOs
Option 1 is agreeable. 
Issue 2-1-2: HO between FR1 and FR2
We support option 2. Current requirements support HO between FR1 and FR2 and same should apply to RedCap. We don’t see any limitation in WID either. 
Issue 2-1-3: NR conditional HO
Since CHO for RedCap is stated FFS in the incoming LS on UE capability from RAN2, we are fine to keep CHO as FFS. Thus option 1 is agreeable. 
Issue 2-1-4: Impact on Tsearch (in HO) for 1Rx for FR1
We support option 2. Since RAN4 is currently performing simulation study and different proposals  have been presented on whether the existing Tsearch requirement can be reused or extension is needed, our view is the outcome from that study can be applied here also. For example, if the outcome that study is that current requirements are relaxed by factor two, then it is similar to option 1. 
Issue 2-1-5: Impact on Tsearch (in HO) for FR2
Similar to the previous issue, RAN4 is currently performing simulation study to understand whether current Tsearch requirement can be reused or whether relaxation is needed. Our view is the outcome from that study can be applied here also. Thus, we propose introduce a new option as follows:
Option 2: For Redcap UE with 1Rx, the time to identify target NR cell in FR2 can be determined through simulation campaign that is currently ongoing.
Issue 2-1-6: HO requirements for 2 Rx
We support option 1.
Issue 2-1-7: Inter-RAT LTE HO
We support option 1. 
Issue 2-1-8: Requirements for HD-FDD in HO
We understand the motivation behind option 1. However, it is quite different compared to TDD scheduling restriction that exist today because the HD-FDD is only from the UE perspective and the NW is still operating in FD-FFD. Therefore we think scheduling restriction may not be needed provided that the required number of subframes available at the UE during conflict for the different requirements. This is also HD-FFD operation was addressed in LTE cat-M.  Therefore our thinking is that RAN4 can specify that at least X number of DL subframe containing the PSS/SS is available at the UE for HO measurement of target cell. 


	ZTE
	2-1-4: Support Option 2.

	Xiaomi
	Issue 2-1-1:
Support Option 1.
Issue 2-1-2:
Support Option 2.
Issue 2-1-3:
Issue 2-1-4:
For NR handover, in our understanding the R15 Tsearch is defined based on the assumption that signal quality of the target unknown cell is sufficient for successful cell detection on the first attempt, which would not be impacted by RX number. We prefer to reuse the same assumption. Then, same requirements could be used and the side condition could be modified based on simulation results.
Issue 2-1-5:
Same comments as Issue 2-1-4.
Issue 2-1-6:
Support Option 1.
Issue 2-1-7:
Support Option 1.

	CMCC
	Issue 2-1-1
Option1
Issue 2-1-2
We are open to discuss and hear other companies’ views on whether RedCap UE will support FR1 and FR2 at the same time.
Issue 2-1-3
This is discussed in email thread#234.
Issue 2-1-4:
Support option2.
Issue 2-1-5:
Similar as issue 2-1-4
Issue 2-1-6
Option 1
Issue 2-1-7
Option 1
Issue 2-1-8:
We agree with Ericsson’s  comments. More discussion is needed on this aspect. 


	Huawei
	Issue 2-1-1:
Support Option 1. 
Issue 2-1-2:
Support Option 1.
Issue 2-1-3:
We suggest to deprioritize CHO for redcap UE.
Issue 2-1-4:
Option 2. As lack of simulation results at SINR=-2 dB, the concrete value of Tsearch for FR2 is suggested to be FFS.
Issue 2-1-5:
As lack of simulation results at SINR=-2 dB, the concrete value of Tsearch for FR2 is suggested to be FFS.
Issue 2-1-6:
Support Option 1.
Issue 2-1-7:
Support Option 1.

	vivo
	Issue 2-1-1:
Agree with Option 1.
Issue 2-1-2:
Agree with Option 2.
Issue 2-1-3:
Agree with Option 1.
Issue 2-1-4:
Support Option 2.  
Issue 2-1-5:
FFS
Issue 2-1-6:
Support Option 1.
Issue 2-1-7:
Agree with Option 1.
Issue 2-1-8:
We understand the motivation of option 1 and suggest to use option 1 as the staring point

	Qualcomm
	Issue 2-1-1:
Support Option 1.
Issue 2-1-2:
Option 1. We can keep FFS for now
Issue 2-1-3:
Option 1. We can keep FFS for now
Issue 2-1-4:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-1-5:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-1-6:
Fine with Option 1.
Issue 2-1-7:
Fine with Option 1.
Issue 2-1-8:
Need some clarification on which UL transmission is being referred here. If it refers to dynamically scheduled UL, we are fine with prioritizing SSBs over UL.

	Apple
	Issue 2-1-1: Type of HOs
Generally fine with option 1. One question: NR-EUTRAN HO here means both NR-to-LTE and LTE-to-NR HO, right?
Issue 2-1-2: HO between FR1 and FR2
Option 2.
Issue 2-1-3: NR conditional HO
The CHO is R16 feature, it could be deprioritized at this stage.
Issue 2-1-4: Impact on Tsearch (in HO) for 1Rx for FR1
Option 1. Our proposal is based on the simulation results and we encourage other companies to perform simulation as well.
We did simulation evaluation for some examples of FR1 15kHz cell searching and FR2 120kHz cell searching under -2dB SINR (simulation assumption is based on agreed R4-2115359).
	TC index
	TC of PSS/SSS detection
	Sample number
	1 sample detection rate
	2 sample detection rate
	3 sample detection rate

	1
	TDLA-15KHz
	2
	0.86
	0.962481
	0.987988

	2
	TDLB-15KHz
	2
	0.867
	0.969485
	0.991992

	3
	TDLC-15KHz
	2
	0.8855
	0.971486
	0.991491

	4
	TDLA-30KHz
	2
	0.857
	0.982991
	0.997497

	5
	TDLB-30KHz
	2
	0.892
	0.982996
	0.996496

	6
	TDLC-30KHz
	1
	0.912
	0.994497
	0.999499

	7
	TDLA-120KHz
	2
	0.8905
	0.988994
	0.998999

	8
	TDLC-120KHz
	2
	0.8965
	0.987494
	0.998498



Issue 2-1-5: Impact on Tsearch (in HO) for FR2
Option 1. Same as to issue 2-1-4. Our proposal is based on the simulation results and we encourage other companies to perform simulation as well.
Issue 2-1-6: HO requirements for 2 Rx
Fine with option 1.
Issue 2-1-7: Inter-RAT LTE HO
Option 1.
Issue 2-1-8: Requirements for HD-FDD in HO
Support Option 1. We are also open to discuss how to reflect such prioritization into spec. 
We have different view on Ericsson’s comment, NR measurement is different from LTE M1 case, in LTE CRS is on every subframe and PSS/SSS is transmitted every 5ms from network, and then as long as we add side condition that at least 1 PSS/SSS is available in certain period then we could apply the requirement. However, in NR UE is only required to detect/measure neighbor within SMTC window, and therefore network shall make sure the SSB within SMTC window would not be colliding with any dynamic UL for this specific UE, or if such colliding happens, UE shall prioritize SSB measurement within SMTC. This prioritization is similar as what RAN1 is discussing but RAN1 focus on serving cell SSB vs UL only.

	MediaTek
	Issue 2-1-1: Type of HOs
Support HO for:
· NR FR1-FR1 handover
· NR-EUTRAN handover
While NR FR2-FR2 handover is FFS because RRM RAN4 group can wait for RF RAN4 group to reach consensus on whether to support FR2 or not.
Issue 2-1-2: HO between FR1 and FR2
RRM RAN4 group can wait for RF RAN4 group to reach consensus on whether to support FR2 or not.
Issue 2-1-3: NR conditional HO
Support NR conditional HO.
Issue 2-1-4: Impact on Tsearch (in HO) for 1Rx for FR1
Support Option 2. This should be based on the simulation outcome. 
Issue 2-1-5: Impact on Tsearch (in HO) for FR2
This should be based on the simulation outcome.
Issue 2-1-6: HO requirements for 2 Rx
We support Option 1.
Issue 2-1-7: Inter-RAT LTE HO
We support Option 1.
Issue 2-1-8: Requirements for HD-FDD in HO
Support introducing scheduling availability for UL/DL in HD-FDD bands. 

	OPPO
	Issue 2-1-1:
Support Option 1.
Issue 2-1-2:
Support Option 2.
Issue 2-1-6:
Support Option 1.
Issue 2-1-7:
Support Option 1.

	Nokia
	Issue 2-1-1:
We support Option 1.
Issue 2-1-2:
We support Option 2.
Issue 2-1-3:
We support Option 1.
Issue 2-1-4:
We support Option 2.
Issue 2-1-5:
Can be FFS.
Issue 2-1-6:
We support Option 1.
Issue 2-1-7:
We support Option 1.
Issue 2-1-8:
Can be FFS.



Sub-topic 2-2 RRC re-establishment 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
· Proposals
· Option 1 (CMCC): Following parameters need to be revisited
· Tidentify_intra_NR, Tidentify_inter_NR,, TSI-NR 
· Recommended WF
· Discuss the option.


Issue 2-2-2: Lower bound in Max function in reestablishment delay 
· Proposals
· Option 1 (Apple): The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
· Recommended WF
· Discuss the option.

Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 2 more samples for FR1
· Option 2 (MTK): Support extending the existing requirements of Tsearch with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.
· Option 2 (Ericsson): 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.
· Recommended WF
· Discuss the options.

Issue 2-2-4: 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
· Option 2 (Ericsson): 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.

· Recommended WF
· Discuss the options.

Issue 2-2-5: RRC reestablishment requirements for 2 Rx
· Proposals
· Option 1 (CMCC): For Rel-17 RedCap with 2Rx, existing requirements can be reused.

· Recommended WF
· Discuss the option

Sub topic 2-2 
	Company
	Comments

	Ericsson
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
We propose to follow the same approach as in Tsearch in HO requirements, i.e. use the conclusion from the ongoing simulation study on time to identify target cell. 
However, regarding TSI-NR, only a parameter is used in core requirement and the specific value is used in test cases. Therefore, our view is that same parameter could be used or alternatively a separate parameter can be used specific to RedCap and then exact value can be used in the test cases. Therefore option 1 is fine to us.
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
Option 1 is agreeable. 
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
We propose to follow the same approach as in Tsearch in HO requirements, i.e. use the conclusion from the ongoing simulation study on time to identify target cell. If conclusion is to extend the delay, then same can be applied to Tsearch in RRC reestablishment delay.
Issue 2-2-4: Impact on Tsearch for 1Rx in FR2 
We propose to follow the same approach as in Tsearch in HO requirements, i.e. use the conclusion from the ongoing simulation study on time to identify target cell. If conclusion is to extend the delay, then same can be applied to Tsearch in RRC reestablishment delay.
Issue 2-2-5: RRC reestablishment requirements for 2 Rx
Option 1 is agreeable.

	ZTE
	2-2-1: Support Option 1. Detailed values FFS.

	Xiaomi
	Issue 2-2-1:
Agree with Option 1 to revisited Tidentify_intra_NR, Tidentify_inter_NR, and TSI-NR.
TSI-NR is defined in high level language and there is no detailed values in current spec. It could be discussed in performance part. 

	CMCC
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
Option1. OK to discuss TSI-NR in performance part
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
Option 1
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Determine based on the simulation results.
Issue 2-2-4: Impact on Tsearch for 1Rx in FR2 
Same as issue 2-2-3
Issue 2-2-5: RRC reestablishment requirements for 2 Rx
Option1

	Huawei
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
Support option 1. Tsi can be further discussed in test case.
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
Option 1 
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
We propose option 2a, as the current requirement for re-establishment is more relaxed than Tsearch which derived from measurement
The outcome of the cell detection performance study can be used to as a baseline to determine  Tidentify_intra_NR and Tidentify_inter_NR,I,. More relaxation is needed.
Issue 2-2-4: Impact on Tsearch for 1Rx in FR2 
Same comments as issue 2-2-3
Issue 2-2-5: RRC reestablishment requirements for 2 Rx
Option 1 is agreeable.

	vivo
	Issue 2-2-1: 
Agree with Option 1.
Issue 2-2-2:

Issue 2-2-3:
Support to consider relaxation, prefer option 3. 
Issue 2-2-4:
Prefer option 2. 
Issue 2-2-5:
Agree with Option 1.

	Qualcomm
	Issue 2-2-1:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-2-2:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-2-3:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-2-4:
FFS. Revisit after some progress on cell detection/identification periods.


	Apple
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
Fine with option 1, but TSI-NR could be discussed in test case.
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
Option 1.
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Support Option 1 based on our simulation results in R4-2117449.
In our simulation, for PSS/SSS detection, we observed the relaxation of 2 more samples with 1Rx for FR1 and 1 more sample with 1Rx for FR2 compared with 2Rx case; and for SSB measurement, we observed that same number sample could be used but the accuracy could relaxed with 1dB like in LTE cat-1bis requirement.
Table 1. PSS/SSS detection with SINR=-8dB 1Rx
	TC index
	TC of PSS/SSS detection
	Sample number
	1 sample detection rate
	2 sample detection rate
	3 sample detection rate
	4 sample detection rate
	4 sample detection rate

	1
	TDLA-15KHz
	4
	0.607
	0.768384
	0.873874
	0.922884
	0.951403

	2
	TDLB-15KHz
	4
	0.6045
	0.773387
	0.875375
	0.927391
	0.956914

	3
	TDLC-15KHz
	4
	0.583
	0.754377
	0.864865
	0.922384
	0.957916

	4
	TDLA-120KHz
	3
	0.58
	0.828914
	0.926927
	0.967952
	0.987475

	5
	TDLC-120KHz
	3
	0.5565
	0.817409
	0.927928
	0.971457
	0.987421



Issue 2-2-4: Impact on Tsearch for 1Rx in FR2 
Support Option 1 based on our simulation results in R4-2117449.

Issue 2-2-5: RRC reestablishment requirements for 2 Rx
Option 1.


	MediaTek
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
Option 1 is agreeable. Yet, TSI-NR could be discussed in performance discussions. 
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
This can be FFS until we reach agreement on the number of samples in that equation.
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Although we proposed Option 2 but we are open to wait for the measurements discussions outcome. 
Issue 2-2-4: Impact on Tsearch for 1Rx in FR2
Wait for the outcome from measurements discussions. 
Issue 2-2-5: RRC reestablishment requirements for 2 Rx
Option 1 is agreeable. 

	Nokia 
	Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
We support Option 1. Values are FFS.
Issue 2-2-2: Lower bound in Max function in reestablishment delay 
This can be FFS based on simulation results.
Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
We support Option 2. This can be FFS based on simulation results.
Issue 2-2-4: Impact on Tsearch for 1Rx in FR2
We support Option 2. This can be FFS based on simulation results.
Issue 2-2-5: RRC reestablishment requirements for 2 Rx
We support Option 1.



Sub-topic 2-3 RRC Connection release with redirection 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
· Proposals
· Option 1 (CMCC, E///): Following parameters need to be revisited
· Tidentify_intra_NR, Tidentify_inter_NR,, TSI-NR 
· Option 2 (vivo): Following parameters needs further investigation
· Tidentify-NR
· Recommended WF
· Discuss the option.

Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
· Proposals
· Option 1 (E///): The outcome of the PBCH detection performance study is used to determine whether TSI-NR in the RRC re-establishment requirements is extended for RedCap UE with 1 rx.

· Recommended WF
· Discuss the option.


Issue 2-3-3: RRC Connection release with redirection for 2 Rx
· Proposals
· Option 1 (CMCC, vivo): For Rel-17 RedCap with 2Rx, existing requirements can be reused.

· Recommended WF
· Discuss the option

Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
· Proposals
· Option 1 (E///): 
· Tidentify-E-UTRA and TSI-E-UTRA from existing requirements specification in TS 38.133 for 2 Rx
· Tidentify-E-UTRA and TSI-E-UTRA from existing cat-1bis requirements specification in TS 38.133 for 1 Rx
· Recommended WF
· Discuss the option

Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
· Proposals
· Option 1 (Apple): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in RRC redirection requirement.
· Recommended WF
· Discuss the option

Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
· Proposals
· Option 1 (Apple): The lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
· Recommended WF
· Discuss the option.

Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 2 more samples for FR1
· Recommended WF
· Discuss the options.

Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 1 more samples for FR2
· Recommended WF
· Discuss the options.



Sub topic 2-3 
	Company
	Comments

	Ericsson
	Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
Follow the conclusion from the corresponding discussions in RRC re-establishment delay in sub-topic 2-2, Issue 2-2-1.

Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
We would like to clarify our position that TSI-NR  is used as a variable only and the specific value is used in test cases. Therefore, our view is that same parameter could be used or alternatively a separate parameter can be used specific to RedCap and then exact value can be used in the test cases. Therefore option 1 is fine to us. Therefore the conclusion depends on whether RAN4 is going to introduce a separate RedCap specific variable for TSI-NR. Therefore the more discussion are needed whether to introduce a separate TSI-NR for RedCap. 
Issue 2-3-3: RRC Connection release with redirection for 2 Rx
Option 1 is agreeable. 
Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
Option 1 is agreeable. 
Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
Use the conclusion from issue 2-1-8.
Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
Option 1 is agreeable. 
Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Use the conclusion from similar discussion fo RRC re-establishment issue 2-2-3.


	ZTE
	2-3-1: Support Option 1. Detailed values FFS.

	CMCC
	Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
Option1
Issue 2-3-3: RRC Connection release with redirection for 2 Rx
Option1
Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
Option1
Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
Similar as issue 2-1-8. Can be discussed together.
Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
Option1
Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
Determine based on simulation results
Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Determine based on simulation results

	Huawei
	Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
Option1, and Tsi can be discussed in test case.
Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
No concrete value is specified for Tsi-nr for re-direction. The legacy description need to be reused. TSI-NR: It is the time required for acquiring all the relevant system information of the target NR cell.
Issue 2-3-3: RRC Connection release with redirection for 2 Rx
Option1
Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
Option1
Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
Needs further study.
Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
Option1
Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
Determine based on simulation results and further discussion on the margin as the redirection may be more relaxed.

Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Determine based on simulation results and further discussion on the margin as the redirection may be more relaxed.


	vivo
	Issue 2-3-1:
Ok with option 1
Issue 2-3-2:
To our understanding, the legacy TSI-NR can be reused.
Issue 2-3-3:
Support Option 1.
Issue 2-3-4:
Support Option 1.
Issue 2-3-5:
In principle we are ok with option 1. OK for FFS
Issue 2-3-6:
Issue 2-3-7:
Need to check simulation results firstly. 
Issue 2-3-8:
Check simulation results firstly

	Qualcomm
	Issue 2-3-1:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-3-2:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-3-3:
FFS.
Issue 2-3-4:
FFS. 
Issue 2-3-5:
Need some clarification on which UL transmissions are being referred here.
Issue 2-3-6:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-3-7:
FFS. Revisit after some progress on cell detection/identification periods.
Issue 2-3-8:
FFS. Revisit after some progress on cell detection/identification periods.


	Apple
	Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
Support option 1. TSI-NR can be further discussed in test case.
Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
Do not need to capture the TSI-NR value in core requirement, but when in test case design we can use simulation to determine the value.
Issue 2-3-3: RRC Connection release with redirection for 2 Rx
Option 1.
Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
Typo in the proposal, it shall be TS36.133. Fine with proposal 1 after correct the typo.
Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
Support Option 1. We are also open to discuss how to reflect such prioritization into spec. 
Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
Option 1.
Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
Support Option 1 based on our simulation results in R4-2117449.
Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
Support Option 1 based on our simulation results in R4-2117449.


	MediaTek
	Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
Wait for the outcome from measurement procedure discussions. 
Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
The TSI-NR should be left to performance discussion.
Issue 2-3-3: RRC Connection release with redirection for 2 Rx
Option 1 is agreeable. 
Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
Option 1 is agreeable.
Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
This is related to the scheduling availability discussion in Issue 1-3-1, hence we can reuse the outcome of that issue. 
Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
We shall wait for the outcome from measurement procedure discussions.
Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1
We shall wait for the outcome from measurement procedure discussions.
Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
We shall wait for the outcome from measurement procedure discussions.



Sub-topic 2-4 Random access 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: Impact on RA requirements
· Proposals
· Option 1 (CMCC): New random access requirements may be needed for RedCap due to the introduction of early identification.
· Option 2 (Xiaomi): RAN4 to reuse the current 4-step random access requirements for RedCap UE.
· Option 3 (E///):  Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode. 	
· New requirements are needed for HD-FDD
· Recommended WF
· Discuss the options

Issue 2-4-2: 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.
· 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.
· Recommended WF
· Discuss the options

Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
· Proposals
· Option 1 (E///): 
· 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.
· Recommended WF
· Discuss the option


Sub topic 2-4 
	Company
	Comments

	Ericsson
	Issue 2-4-1: Impact on RA requirements
We support option 3. 
Current RA requirements are defined for both 2-step and 4-step RA and our view is that those can be reused for HD-FFD and TDD for both 2 Rx UEs and 1 Rx UE. However, new requirements are needed for HD-FDD. Details of HD-FFD RA is further discussed in other issues further below. 
Issue 2-4-1: Impact on RA requirements
We support option 1. UE needs to receive SSB before it can transmit the random access preamble in Msg1 or MsgA, this is used for various purses such as AGC, selection of SSB, etc.. Since HD-FDD UE cannot receive and transmit at same time, a condition is needed, similar to LTE cat-M HD-FDD requirements, that UE shall fulfill the existing requirements provided that SSB is available at the UE. 
Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
We support option 1. 
RAN4 is currently performing simulation study to evaluate measurement performance degradation when RSRP is measured using 1 Rx. Based on simulation results presented for this meeting, it is observed that measurement accuracy is worse and the how much the accuracy level is relaxed is under discussions and there has been different proposals. RSRP measurement is used in different procedures, e.g. RA selection, SSB selection for preamble transmission, etc.  Since all legacy UEs support 2 Rx therefore RSRP measurements are performed with 2 Rx, therefore only a single RSRP threshold is used for the RA selection or for any other procedure using RSRP threshold. However, 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, e.g. UEs incorrectly selecting wrong or less suitable SSB for RA preamble resulting in coverage holes, UE incorrectly selecting 4-step RA instead 2-step RA (if both are supported), etc.


	ZTE
	2-4-1: Support Option 3. Do not support Option 2 since 2-step RA type shall also be feasible for RedCap.

	Xiaomi
	Issue 2-4-1:
We can comprise to Option 3. 

	CMCC
	Issue 2-4-1: Impact on RA requirements
We agree that new requirements are needed for HD-FDD. For FD-FDD and TDD, need further check whether “early identification” has any impact on random access requirements.
Issue 2-4-3:
Need more discussion 

	Huawei
	Issue 2-4-1: Impact on RA requirements
Support option 1. 
Early identification is under discussion in RAN2. The possible scheme is based on MSG1 or MSG3 depending on RAN2 conclusion. 
Issue 2-4-2: RA requirements for HD-FDD
Don’t understand the use case, in idle mode, what kind of uplink is overlapping with SSB (expect RACH).
Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
Don’t think a separate RSRP threshold for 1RX redcap UE is needed. The measured RSRP value is the same for 1RX and 2RX UE although the accuracy is different. For LTE cat.1. no separate threshold for S criterion or R criterion as well.


	vivo
	Issue 2-4-1: Impact on RA requirements
OK to wait for RAN2 input. 
Issue 2-4-2: RA requirements for HD-FDD
This also depends on issue 2-4-1 which impact the conclusion on whether the current RACH requirement can be reused or not. 
Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
Not sure what is the purpose of the proposal. Need more disucssion


	Qualcomm
	Issue 2-4-1:
Impact of early identification needs further study.
Issue 2-4-2:
FFS
Issue 2-4-3:
FFS

	Apple
	Issue 2-4-1: Impact on RA requirements
Need more discussion on RACH for HD-FDD and early indication needs more RAN2 conclusions.
Issue 2-4-2: RA requirements for HD-FDD
Need more discussion. Unclear about the scenario, e.g., CBRA or CFRA (associated SSB must be available), FR1 or FR2 (one SSB in last 160ms may not able to determine the beam).
Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
The threshold is up to network control. Based on RAN2 agreement:” Do not introduce capability signalling on the supported Rx number for RedCap UE since the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework;” As long as network can know Rx number, the threshold could be configured correspondingly.

	Ericsson2
	Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
We would like to clarify the intention of having a separate RSRP threshold better since it affects other WG (RAN2) if RAN4 agrees on a need for separate RSRP threshold for 1 Rx UE.
Motivation for having a separate threshold:
The UE will be measuring on the same RS. However, the measured value is subject more spread (higher inaccuracy) when measured by a 1 Rx UE compared to 2 Rx UE. As being discussed in issue 5-4-1, in GTW session on Tuesday it was agreed that the accuracy level will be relaxed for 1 Rx UE compared to 2 Rx UE.
· Agreements
· Method for defining 1 Rx requirements for SSB based measurement
· Relax accuracy level
· Measurement period
· Option A: Keep measurement period same as Rel-15
· Option B: Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
Furthermore, in issue 5-4-2 and 5-4-5, how much to relaxed is being discussed. For example, some proposal include relaxation by 3 dB, and other proposal state that more relaxation is needed due to that same RF margin cannot be used, etc. Regardless of these proposals, it is agreed that accuracy level will be relaxed. As explained in our contribution [R4-2119056], RSRP based threshold is used in different procedures and one of them is in RA, for example for SSB selection for preamble transmission, for selecting RA type etc. In Rel-15 NR, a single threshold is used which works fine because all UE measurements requirements were based on 2 Rx. However for RedCap, one RedCap UE may indicate support for 1 Rx while another RedCap UE may indicate support for 2 Rx even for the same band. Therefore, in the same cell there can be RedCap UEs with some supporting 1 Rx or some supporting 2 Rx. Given that there will be significant difference in measurement accuracy between 1 Rx UE and 2 Rx UE, using the one threshold which was derived based on 2 Rx measurement may have consequences resulting in UEs selecting less suitable SSBs for preamble transmission, incorrectly selecting 4-step RA instead 2-step RA and vice versa, and in some cases may also result in coverage holes due to that UE may not select an appropriate SSB. 
Assume SSB RSRP at UE receiver is -100dBm. If we consider the measurement accuracy of 2 Rx UE is 3dB and 1 Rx UE is 6dB, roughly speaking, the measured value of 95% of 2Rx UE less than -97dBm, but 1Rx UE is less than -94dBm. If NW configures RSRP threshold to -97dBm, more 1Rx UE performs RA with SSB RSRP lower than the threshold, compared with 2Rx UE.  
To address this problem, we think NW can configure a different threshold for RedCap between 1 Rx and 2 Rx. 

To Huawei:
In LTE all cat-1bis, cat-M or NB-IoT UE measurement requirements were based on 1 Rx. But in RedCap, we can have some RedCap UEs operating with 1 Rx and others with 2 Rx in the same cell. Therefore this was not an issue in LTE cat-1bis, cat-M/NB-IoT. 
To Apple: 
As you mentioned, for UE in CONNECTED, NW can configure the proper threshold for RedCap UE according to the capability parameter maxNumberMIMO-LayersPDSCH. But NW cannot do for RedCap UE in IDLE/INACTIVE. We are addressing the issue for RedCap UE in IDLE/INACTVE mode. 

Since introducing another threshold for 1 Rx UE has RAN2 impact, it is important that RAN2 is informed early as possible.

	Mediatek
	Issue 2-4-1: Impact on RA requirements
The impact from early identification is not clear to us yet. 
Issue 2-4-2: RA requirements for HD-FDD
FFS.
Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
FFS.



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#2
	Issue 2-1-1: Type of HOs
· Proposals
· Option 1 (CMCC, Ericsson, Xiaomi, HW, vivo, QC, Apple, Oppo, Nokia): For Rel-17 RedCap with 1 Rx following new HO requirements are needed
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· Option 2: Wait for RF group conclusion on NR FR2-FR2 HO
Recommendations for 2nd round:
Companies to check the progress of RF group to support NR FR2-FR2 and continue the discussion in 2nd round.
Question for clarification raised in 1st round: “One question: NR-EUTRAN HO here means both NR-to-LTE and LTE-to-NR HO, right?”

Issue 2-1-2: HO between FR1 and FR2
· Proposals
· Option 1 (CMCC, HW, QC, MTK): 
· FFS on following type of HO for RedCap:
· NR FR1-FR2 handover, 
· NR FR2-FR1 handover
· Option 2 (Ericsson, Xiaomi, vivo, Apple): Develop requirements for HO between:
· NR FR2- NR FR1 Handover
· NR FR1- NR FR2 Handover
Recommendations for 2nd round:
Companies to check the progress of RF group to support handovers between FR1 and FR2 and continue the discussions in 2nd round. 

Issue 2-1-3: NR conditional HO
· Proposals
· Option 1 (CMCC, Ericsson): 
· FFS on following type of HO for RedCap:
· NR conditional handover
Recommendations for 2nd round:
Same topic is being discussed in email thread [101-e][234] NR_redcap_RRM_3. Companies are encouraged to continue the CHO discussion on that thread. 

Issue 2-1-4: Impact on Tsearch (in HO) for 1Rx for FR1
· Proposals
· Option 1 (Apple): 
· 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 2 (vivo, E///, ZTE, CMCC, HW, Xiaomi):	
· For Redcap UE with 1Rx, the time to identify target NR cell, Tidentify_intra_NR and Tidentify_inter_NR,I, can be determined through simulation campaign that is currently ongoing.
· Option 3 (Xiaomi): The current handover requirements could be reused as baseline for RedCap UE.
Recommendations for 2nd round:
Discuss whether current simulation assumptions for Tsearch is sufficient to determine the Tsearch impact for 1 Rx, e.g. whether SINR=-2 dB is covered. If needed, simulation assumptions can be updated.   

Issue 2-1-5: Impact on Tsearch (in HO) for FR2
· Proposals
· Option 1 (Apple): 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 (E///, Xiaomi, CMCC, HW, vivo, QC, MTK, Nokia): For Redcap UE with 1Rx, the time to identify target NR cell in FR2 can be determined through simulation campaign that is currently ongoing.
Recommendations for 2nd round:
Discuss whether current simulation assumptions for Tsearch is sufficient to determine the Tsearch impact for 1 Rx, e.g. whether SINR=-2 dB is covered. If needed, simulation assumptions can be updated.   


Issue 2-1-6: HO requirements for 2 Rx
· Option 1 (CMCC, vivo, E///, Xiaomi, HW, QC, Apple, MTK, Oppo, Nokia): For Rel-17 RedCap with 2Rx, existing requirements can be reused.
Tentative agreements:
For Rel-17 RedCap with 2Rx, existing requirements can be reused.

Issue 2-1-7: Inter-RAT LTE HO
· Option 1 (Ericsson, Xiaomi, CMCC, HW, vivo, QC, Apple, MTK, Oppo, Nokia): 
· For inter-RAT handover to E-UTRAN, the existing requirements from TS 38.133 and cat-1bis requirements in TS 36.133 are reused for RedCap UE with 2 rx and 1 rx respectively.
Tentative agreements:
· For inter-RAT handover to E-UTRAN, the existing requirements from TS 38.133 and cat-1bis requirements in TS 36.133 are reused for RedCap UE with 2 rx and 1 rx respectively.


Issue 2-1-8: Requirements for HD-FDD in HO
· Option 1 (Apple, vivo): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Option 2 (Nokia, Ericsson):  FFS
· Option 3 (MTK): Introduce scheduling availability for UL/DL IN HD-FFD bands.

Recommendations for 2nd round:
Questions for clarification raised in 1st round: “Need some clarification on which UL transmission is being referred here. If it refers to dynamically scheduled UL”. 
Continue the discussions in the 2nd round based on the comments and revised options above. 

Issue 2-2-1: Impact on RRC re-establishment delay for 1 Rx
· Proposals
· Option 1 (CMCC, E///, ZTE, Xiaomi, vivo, Nokia): Following parameters need to be revisited
· Tidentify_intra_NR, Tidentify_inter_NR,, 
· TSI-NR is discussed in performance part.
· Option 2 (QC): FFS

Recommendations for 2nd round:
Since these are parameters only and do not contain exact values, check if following can be agreed:
· Tidentify_intra_NR, Tidentify_inter_NR needs to be revised. 
· TSI-NR is discussed in performance part.

Issue 2-2-2: Lower bound in Max function in reestablishment delay 
· Proposals
· Option 1 (Apple, E///, CMCC, HW, ): The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
· Option 2(QC, MTK, Nokia): FFS
Recommendations for 2nd round:
Further discussions needed based on simulation results. No more discussions in 2nd round, but companies supporting FFS are encouraged to provide simulation results and views for next meeting.

Issue 2-2-3: Impact on Tsearch (in reestablishment) for 1Rx in FR1 
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 2 more samples for FR1
· Option 2 (MTK): Support extending the existing requirements of Tsearch with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.
· Option 3 (Ericsson, CMCC, HW, vivo, QC, MTK, Nokia): 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.
Recommendations for 2nd round:
Further discussions needed based on simulation results. No more discussions in 2nd round. Continue the discussions based on outcome of the cell detection performance study at next meeting. 


Issue 2-2-4: 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
· Option 2 (Ericsson,): 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.
Recommendations for 2nd round:
Further discussions needed based on simulation results. No more discussions in 2nd round. Continue the discussions based on outcome of the cell detection performance study at next meeting. 

Issue 2-2-5: RRC reestablishment requirements for 2 Rx
· Proposals
· Option 1 (CMCC, E///, HW,  vivo, Apple, MTK, Nokia): For Rel-17 RedCap with 2Rx, existing requirements can be reused.
Tentative agreements:
For Rel-17 RedCap with 2Rx, existing requirements can be reused.

Issue 2-3-1: Impact on RRC Connection release with redirection for 1 Rx
· Proposals
· Option 1 (CMCC, E///): Following parameters need to be revisited
· Tidentify_intra_NR, Tidentify_inter_NR,, TSI-NR 
· Option 2 (vivo): Following parameters needs further investigation
· Tidentify-NR
Recommend WF for 2nd round:
Since these are parameters only and do not contain exact values, check if following can be agreed:
· Tidentify_intra_NR, Tidentify_inter_NR needs to be revised. 
· TSI-NR is discussed in performance part.


Issue 2-3-2: How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
· Proposals
· Option 1 (E///, CMCC, QC): The outcome of the PBCH detection performance study is used to determine whether TSI-NR in the RRC re-establishment requirements is extended for RedCap UE with 1 rx.
· Option 2 (HW, vivo, Apple, MTK): Legacy TSI-NR is reused in core, value is discussed in performance part. 
Recommend WF for 2nd round
Since these are parameters only and do not contain exact values, check if following can be agreed:
· Legacy TSI-NR is reused in core, value is discussed in performance part. 


Issue 2-3-3: RRC Connection release with redirection for 2 Rx
· Proposals
· Option 1 (CMCC, vivo, E///, HW, Apple, MTK): For Rel-17 RedCap with 2Rx, existing requirements can be reused.
· Option 2 (QC): FFS
Recommend WF for 2nd round
Since there is no ongoing simulation work for 2 Rx, check if option 1 can be agreed.

Issue 2-3-4: RRC Connection release with redirection to E-UTRA cell
· Proposals
· Option 1 (E///, CMCC, HW, vivo, MTK): 
· Tidentify-E-UTRA and TSI-E-UTRA from existing requirements specification in TS 36.133 for 2 Rx
· Tidentify-E-UTRA and TSI-E-UTRA from existing cat-1bis requirements specification in TS 36.133 for 1 Rx
· Option 2 (QC): FFS
Recommend WF for 2nd round
Since there is no ongoing simulation work or study related to Tidentify-E-UTRA and TSI-E-UTRA, check if option 1 can be agreed.  

Issue 2-3-5: Requirements for HD-FDD in RRC connection release with redirection
· Proposals
· Option 1 (Apple, vivo): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in RRC redirection requirement.
· Option 2 (E///, CMCC, MTK ): reuse conclusion from issue 2-1-8.
· Option 3 (MTK ): reuse conclusion from issue 1-3-1.
· Option 4 (HW, vivo, Apple): FFS
Recommend WF for 2nd round
Question for clarification raised in 1st round: “Need some clarification on which UL transmissions are being referred here.”. Since the topic is related to previous issues 2-1-8 and 1-3-1, and some companies prefer to keep it as FFS. Since issue 2-1-8 is more related to this issue than 1-3-1, check if one of following can be agreed:
· Option A (E///, CMCC, MTK): reuse conclusion from issue 2-1-8.
· Option B (HW, vivo, Apple): FFS


Issue 2-3-6: Lower bound in Max function in RRC connection release with redirection delay 
· Proposals
· Option 1 (Apple, E///, CMCC, HW, ): The lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
· Option 2 (QC, MTK): FFS. Revisit after some progress on cell detection/identification periods.

Recommend WF for 2nd round:
Revisit the discussions when more progress is reached on cell detection/identification period. Thus no more discussion is needed in 2nd round. 


Issue 2-3-7: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 2 more samples for FR1
· Option 2 (CMCC, HW, vivo, QC, MTK): Decide based on simulation results.
Recommend WF for 2nd round:
Revisit the discussions when more progress is reached on cell detection/identification period. Thus no more discussion is needed in 2nd round. 


Issue 2-3-8: Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
· Proposals
· Option 1 (Apple): RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 1 more samples for FR2
· Option 2 (CMCC, HW, vivo, QC, MTK): Decide based on simulation results.
Recommend WF for 2nd round:
Revisit the discussions when more progress is reached on cell detection/identification period. Thus no more discussion is needed in 2nd round. 

Issue 2-4-1: Impact on RA requirements
· Proposals
· Option 1 (CMCC, HW, QC, Apple): New random access requirements may be needed for RedCap due to the introduction of early identification.
· Option 2 (Xiaomi): RAN4 to reuse the current 4-step random access requirements for RedCap UE.
· Option 3 (E///, ZTE, Xiaomi):  Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode. 	
· New requirements are needed for HD-FDD
Recommended WF for 2nd round:
Continue the discussions on whether new requirements are needed for HD-FDD. 
Check if following can be agreed for FD-FDD and TDD:
· Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode for RedCap 2 Rx UE unless any impact is identified due to early identification.
· Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode for RedCap 1 Rx UE unless any impact is identified due to early identification.


Issue 2-4-2: RA requirements for HD-FDD
· 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.
· 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 (QC, Apple, MTK): FFS

Recommended WF for 2nd round
Continue the discussion from first round take into account the question for clarification raised in 1st round: “Don’t understand the use case, in idle mode, what kind of uplink is overlapping with SSB (expect RACH).”


Issue 2-4-3: Impact on 1 Rx RSRP accuracy in RSRP threshold
· Option 1 (E///): 
· 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 (HW, Apple): No separate threshold needed.
· Option 3 (MTK, QC, vivo, CMCC): FFS

Recommended WF for 2nd round
· Continue the discussions based on the clarifications and responses in 1st 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 8.20.3.1.3 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117712
	CMCC
	Proposal 1: Existing UE transmit timing requirements (Te, Tp, Tq) can be reused for Rel-17 RedCap.
Proposal 2: Whether timing advance adjustment delay requirement is impacted or not for Rel-17 RedCap depends on RAN1 conclusion.
Proposal 3: Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
Proposal 4: Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.

	R4-2117816

	Xiaomi
	Proposal 1: The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
Proposal 2: RAN4 would wait for RAN1’s final decision about using CSI-RS/TRS to acquire the reference cell timing.

	R4-2118814

	Huawei, Hisilicon
	Proposal 1: The existing transmit timing error Te can be reused for RedCap UE.
Proposal 2: The existing autonomous time adjustment step Tq can be applied for RedCap UE.

	R4-2119057

	Ericsson
	Proposal #1: Redcap UE should meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133. 
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: Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner. 

	R4-2119265

	MediaTek inc.
	Proposal 1: Reducing the max bandwidth shall have no impact on the existing timing requirements.
Proposal 2: Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
Proposal 3: Support FFS whether to modify the Rel-15 test setup for the timing requirements to be applicable to Redcap UEs.



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 (CMCC, Xiaomi, HW, E///,  MTK) : RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.  
· Recommended WF
· Discuss option 1. 

Issue 3-1-2: Condition for meeting UE transmit timing requirements
· Proposals
· Option 1 (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 regardless of whether the SSB is within the active BWP of the reference cell, or not.
· Recommended WF
· Discuss option 1. 

Issue 3-1-3: Timing advance adjustment delay requirements
· Proposals
· Option 1 (CMCC): Whether timing advance adjustment delay requirement is impacted or not for Rel-17 RedCap depends on RAN1 conclusion.
· Recommended WF
· Discuss the options. 

Issue 3-1-4: Timing advance adjustment accuracy requirements
· Proposals
· Option 1 (CMCC): Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
· Recommended WF
· Discuss the option. 

Issue 3-1-5: deriveSSB-IndexFromCell tolerance
· Proposals
· Option 1 (CMCC): Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.
· Recommended WF
· Discuss the option. 

Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
· Proposals
· Option 1 (Xiaomi): 	RAN4 would wait for RAN1’s final decision about using CSI-RS/TRS to acquire the reference cell timing.
· Recommended WF
· Discuss the option. 

Issue 3-1-7: Interruption when no SSB in active BWP
· Proposals
· Option 2 (E///):		 Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner.
· Recommended WF
· Discuss the option. 
Issue 3-1-8: Modification of test setup
· Proposals
· Option 2 (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

	Ericsson
	Issue 3-1-1: UE transmit timing requirements
Option 1 is agreeable.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Option 1 is agreeable.
Issue 3-1-3: Timing advance adjustment delay requirements
In our understanding there is no impact on RAN1 timing advance design. One option is that RAN4 agrees there is RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap. 
Issue 3-1-4: Timing advance adjustment accuracy requirements
Option 1 is agreeable.
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
Option 1 is agreeable.
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
We don’t’ think CSI-RS/TRS is needed if UE can meet Te, Tq with NCD-SSB. Thus option 1 is not agreeable. 
Issue 3-1-7: Interruption when no SSB in active BWP
Option 1 is agreeable.
Issue 3-1-8: Modification of test setup
We agree with the recommended WF.

	Xiaomi
	Issue 3-1-1: UE transmit timing requirements
Support Option1.
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
We are fine to wait for the conclusion on the NCD-SSB.
Issue 3-1-7: Interruption when no SSB in active BWP
Support Oprion 2.
Issue 3-1-8: Modification of test setup
We agree with the recommended WF.

	CMCC
	Issue 3-1-1: UE transmit timing requirements
Option1
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Option1
Issue 3-1-3: Timing advance adjustment delay requirements
OK with Ericsson’s suggestion:
RAN4 agrees there is no RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap. 
Issue 3-1-4: Timing advance adjustment accuracy requirements
Option1
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
Option 1
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
We support to use CSI-RS/TRS when no SSB in active BWP. This is related to the LS discussion, and better to wait the conclusion from RAN1
Issue 3-1-7: Interruption when no SSB in active BWP
OK with the option 
Issue 3-1-8: Modification of test setup
OK with recommended WF



	Huawei
	Issue 3-1-1: UE transmit timing requirements
Option 1 is agreeable.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Timing can be based on other RS, e.g., TRS, CSI-RS, etc. we don’t understand the intention of the issue.
Issue 3-1-3: Timing advance adjustment delay requirements
Support option 1.
Issue 3-1-4: Timing advance adjustment accuracy requirements
Support Option 1.
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
Support Option 1.
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
Support option 1. 
Issue 3-1-7: Interruption when no SSB in active BWP
Disagree. This issue depends on RAN1 design. Timing can be based on other RS signal in the active BWP.
Issue 3-1-8: Modification of test setup
We agree with the recommended WF.

	Qualcomm
	Issue 3-1-1:
Fine with option 1.
Issue 3-1-2:
Cannot agree to this proposal. Propose to wait until some agreements are made by RAN1 on the feasibility of NCD-SSB.
Issue 3-1-3:
Fine with Ericsson’s suggestion.
Issue 3-1-4:
Fine with option 1.
Issue 3-1-5:
Option 1 looks okay.
Issue 3-1-6:
Propose to wait until some agreements are made by RAN1 on the feasibility of NCD-SSB.
Issue 3-1-7:
Propose to wait until some agreements are made by RAN1 on the feasibility of NCD-SSB.
Issue 3-1-8: Modification of test setup
Fine with the recommended WF


	Apple
	Issue 3-1-1: UE transmit timing requirements
Option 1.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
Need FFS. Depending on the conclusions from NCD-SSB discussion.
Issue 3-1-3: Timing advance adjustment delay requirements
Option 1.
Issue 3-1-4: Timing advance adjustment accuracy requirements
Option 1.
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
Option 1.
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
Option 1 and also needs to wait for the conclusion from NCD-SSB discussion.
Issue 3-1-7: Interruption when no SSB in active BWP
Needs FFS. Depending on the conclusion from NCD-SSB discussion, and also if it’s for cell synchronization/tracking, whether using MG or interruption is FFS.
Issue 3-1-8: Modification of test setup
Discuss it in performance stage.

	MediaTek
	Issue 3-1-1: UE transmit timing requirements
Option 1 is agreeable.
Issue 3-1-2: Condition for meeting UE transmit timing requirements
FFS.
Issue 3-1-3: Timing advance adjustment delay requirements
If this issue is about the k value defined in clause 4.1 in TS 38.213, then yes this can be FFS.
Issue 3-1-4: Timing advance adjustment accuracy requirements
Option 1 is agreeable. 
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
Option 1 is agreeable.
Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
CSI-RS/TRS are not feasible option to replace the SSB signals. Also, we agree with Ericsson comment on this issue.
Issue 3-1-7: Interruption when no SSB in active BWP
FFS.
Issue 3-1-8: Modification of test setup
Agree with WF.



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#3
	Issue 3-1-1: UE transmit timing requirements
· Option 1 (CMCC, Xiaomi, HW, E///,  MTK, QC, Apple) : RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.  
Tentative agreements:
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
· Option 1 (E///, CMCC) : 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 2 (QC, Apple, MTK): FFS
Recommendations for 2nd round:
Companies want to want until conclusion is reached on NCD-SSB discussion. Thus no more discussion is needed in 2nd round. 
Issue 3-1-3: Timing advance adjustment delay requirements
· Option 1 (CMCC, HW, Apple): Whether timing advance adjustment delay requirement is impacted or not for Rel-17 RedCap depends on RAN1 conclusion.
· Option 1a (E///, CMCC, QC): RAN4 agrees there is no RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap. 
· Option 2 (MTK): FFS
Tentative agreements:
Recommendations for 2nd round:
Based on 1st round comments, can following revised option be agreed?
· Option 1a: RAN4 agrees there is no RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap. 

Issue 3-1-4: Timing advance adjustment accuracy requirements
· Option 1 (CMCC, E///, HW, QC, Apple, MTK): Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
Tentative agreements:
Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
Issue 3-1-5: deriveSSB-IndexFromCell tolerance
· Option 1 (CMCC, E///, HW, QC, Apple, MTK ): Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.
Tentative agreements:
Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.

Issue 3-1-6: Use of CSI-RS/TRS when no SSB in active BWP 
· Option 1 (Xiaomi, HW, CMCC, QC, Apple): 	RAN4 would wait for RAN1’s final decision about using CSI-RS/TRS to acquire the reference cell timing.
· Option 2 (E///, MTK): CSI-RS/TRS is not needed/feasible. 
Recommendations for 2nd round:
Related to discussions on NCD-SSB and thus keep it as FFS. No more discussions in 2nd round , better to resolve NCD-SSB first. 
Issue 3-1-7: Interruption when no SSB in active BWP
· Option 2 (E///, Xiaomi, CMCC):		 Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner.
· Option 3 (HW, QC, Apple, MTK): Depends on RAN1 design and FFS
Recommendations for 2nd round:
Related to discussions on NCD-SSB and thus keep it as FFS. No more discussions in 2nd round , better to resolve NCD-SSB first. 



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 8.20.3.1.4 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117803

	Vivo
	Proposal 6: If the higher layer parameter timeRestrictionForChannelMeasurement is not configured, 3 samples should be used to guarantee the SSB/CSI-RS based on L1-RSRP measurement accuracy when 1Rx is used and the existing accuracy requirements can be reused.
Proposal 7: If the higher layer parameter timeRestrictionForChannelMeasurement is configured, the SSB/CSI-RS based on L1-RSRP measurement accuracy needs to be relaxed about 2dB when 1Rx is used.

	R4-2118818

	Huawei, Hisilicon
	Proposal 1: Reducing the BW for CSI-RS based L1-RSRP to 24PRBs for 60kHz SCS.
Proposal 2: L1-RSRP accuracy @ 60Khz SCS needs to be relaxed by 1dB, when CSI-RS BW is reduced from 48RBs to 24RBs.

	R4-2117450

	Apple
	Proposal 1: Regarding the reduced maximum UE bandwidth for RedCap,
· for CSI-RS based RLM/BFD, the bandwidth in hypothetical PDCCH transmission parameter tables shall be changed to 24PRBs for 60kHz SCS case in FR1.
· for CSI-RS based L1-RSRP, CSI-RS BW for L1-RSRP measurement accuracy requirement with 60kHz SCS in FR1 could be changed to 24PRBs and the corresponding accuracy requirement shall be re-evaluated. 
· No change is needed for CSI-RS based L1-RSRP measurement delay requirement.
Proposal 2: No need to extend the evaluation period for RLM/BFD/CBD. 
Proposal 3: CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
Proposal 4: Support adding the following condition for the evaluation period of 5G 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.
Proposal 5: Support adding the following condition for the evaluation period of 5G 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.

	R4-2117713

	CMCC
	Proposal 1: Set BW of CSI-RS to 24PRBs for 60KHz SCS in FR1.
Proposal 2: The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
Proposal 3: RAN4 to define reduced BWP switch delay in the case that only the central frequency is changed.
Proposal 4: Existing UE UL carrier RRC reconfiguration delay can be reused for Rel-17 RedCap.
Proposal 5: New Active TCI state switching delay and Uplink spatial relation switch delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.
Proposal 6: Existing UE-specific CBW change can be reused for Rel-17 RedCap.

	R4-2117802

	Vivo
	Proposal 1: Regarding CSI-RS based RLM, BFD and L1-RSRP measurement for FR1 Redcap UE, suggest to exclude 60 kHz SCS, i.e. option 2. For CSI-RS based L1-SINR measurement and L3 measurement introduced in Rel-16, option 2 can be applied if they are considered within Rel-17 time frame.
Proposal 2: The measurement period of SSB based SINR would need to double in order to guarantee accuracy for RLM Qout in RedCap.
Proposal 3: The measurement period of SSB based SINR for legacy UE can be reused for BFD and RLM Qin in RedCap.
Proposal 4: The measurement period of CSI-RS based SINR for legacy UE can be reused for RLM Qout, BFD and RLM Qin in RedCap. 
Proposal 5: The following interruption requirements defined at 8.2 of TS38.133 are not applicable (no impact) for Redcap UE:
Interruptions at SCell addition/release
Interruptions at SCell activation/deactivation
Interruptions during measurements on deactivated SCC
Interruptions at SCell activation/deactivation with multiple downlink SCells
Interruptions at direct SCell activation
Interruptions due to SCell dormancy
For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 
Proposal 6: Rel-15 BWP switch delay requirements are reused for Rel-17 Redcap UE. For other optimization on BWP switch delay such as fast BWP switching, the discussion could be delayed until RAN1 has clear conclusions.
Proposal 7: 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. 
Proposal 8: Consider Redcap uplink spatial relationship switch delay requirements and UE-specific CBW change requirements only when sufficient progress has been achieved for this WI.

	R4-2117817

	Xiaomi
	Proposal 2: RAN4 to reuse the existing interruption requirements defined at chapter 8.2 in TS38.133 for RedCap UE.
Proposal 3: RAN4 to reuse the current BWP switching requirements for RedCap UE before RAN1 makes progress on this issue.

	R4-2118368

	Oppo
	Proposal 1: For RLM in Redcap UE, set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1.
Proposal 2: Re-evaluate the measurement accuracy and delay requirements based on the assumption of CSI-RS BW reduction.
Proposal 3: RAN4 to consider reduced BWP switch delay for the case only central frequency is changed among for the BWP of RedCap UE.
Proposal 4: If new type of BWP switching delay was agreed, RAN4 needs to send LS to RAN1 and/or RAN2.

	R4-2118815

	Huawei, Hisilicon
	Proposal 1: RRM Mobility measurement requirements for redcap UE can wait for the RAN1 progress, e.g., RF retuning related conclusion.
Proposal 2: Reducing the BW for CSI-RS based RLM and BFD to 24PRBs in PDCCH transmission parameters for RedCap UE @60KHz SCS. 
Proposal 3: The impacts due to reducing the BW for CSI-RS based RLM and CSI-RS based BFD to 24PRBs for 60KHz SCS in PDCCH transmission parameters need further simulation evaluation.
Proposal 4: For RedCap UE with 1RX, power boosting or increasing CCE level can be considered in hypothetical PDCCH parameter for RLM and BFD.
Proposal 5: Simulation evaluations on hypothetical PDCCH parameter for RLM with 1RX are supposed to be carried out to determine proper CCE or power boosting level.
Proposal 6: For RedCap UE with 1RX, sample number in SSB based RLM OOS evaluation period can be increased from 10 to 20.
Proposal 7: Legacy CSI-RS based RLM out-of-sync evaluation period (i.e., 20 samples) can be reused for 1 RX Redcap.
Proposal 8: Legacy SSB and CSI-RS based RLM In-sync evaluation period can be reused for 1 RX Redcap.
Proposal 9: Legacy SSB and CSI-RS based BFD evaluation period can be reused for 1 RX Redcap.

	R4-2118816

	Huawei, Hisilicon
	Simulation results presented.

	R4-2118817

	Huawei, Hisilicon
	Updated simulation assumptions presented.

	R4-2118918

	ZTE Corporation
	Proposal 1: Exclude 60 kHz SCS in FR1 for CSI-RS as the RLM-RS.
Proposal 2: Exclude 60 kHz SCS in FR1 for CSI-RS as the BFD-RS.

	R4-2119058

	Ericsson
	Proposal 1: Set SSB based RLM Out-of-synch evaluation period based on 20 samples for 1Rx UE. 
Proposal 2: Set CSI-RS based RLM Out-of-synch evaluation period based on 40 samples for 1Rx UE. 
Proposal 3: Set SSB based RLM In-synch evaluation period based on 10 samples for 1Rx UE. 
Proposal 4: Set CSI-RS based RLM In-synch evaluation period based on 20 samples for 1Rx UE. 
Proposal 5: Exclude 60 kHz SCS in FR1 for RedCap RLM requirements. 
Proposal 6: For HD-FDD UEs, the RLM requirements apply provided that at least one RLM-RS is available for RLM evaluation within an indication period. Note this applicability also applies for the link recovery procedures. 
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: Set SSB based CBD evaluation period based on 5 samples for 1Rx UE. 
Proposal 10: Set SSB based L1-RSRP measurement period without measurement restriction based on 5 samples for 1Rx UE. 
Proposal 11: Relax the SSB based L1-RSRP measurement accuracy requirements with 1Rx by 0.5dB for FR1 and by 1.0dB for FR2. 
Proposal 12: Set CSI-RS based CBD evaluation period based on 5 samples for 1Rx UE.  
Proposal 13: Set CSI-RS based L1-RSRP measurement period without measurement restriction based on 5 samples for 1Rx UE. 
Proposal 14: Relax the CSI-RS based L1-RSRP measurement accuracy requirements with 1Rx by 0.5dB for FR1 and by 1.0dB for FR2. 
Proposal 15: Exclude 60 kHz SCS in FR1 for RedCap BFD requirements. 
Proposal 16: The existing active BWP switching delay defined in section 8.6 shall apply also for redcap UE.
Proposal 17: The existing scheduling restriction requirements during the active BWP switching delay defined in section 8.6 shall apply also for redcap UE.
Proposal 18: The requirements on the interruption due to active BWP switching on other NR serving cells or on LTE serving cells are not applicable for redcap UE.
Proposal 19: The existing UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.
Proposal 20: The existing scheduling restriction requirements during the UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.
Proposal 21: RAN4 to discuss potential impact on TCI state switching requirements due to RedCap.
Propsal 22: Whether new interruption requirements are needed should be decided based on outcome of discussion related to separate initial BWP operation for RedCap. 

	R4-2119266

	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 the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy for out-of-sync (OOS) and in-sync (IS) with single antenna port to be with (3) dB higher compared to the existing two antenna requirements.
Proposal 3: 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: 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: 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.

	R4-2119560

	Qualcomm Incorporated
	Proposal 1: For 1 Rx UEs, increase the evaluation period for BFD, RLM-IS and RLM-OOS by a factor of 2
· Allow 10 samples for IS and BFD evaluation period
· Allow 20 samples for OOS evaluation period

Proposal 2: Adopt one of the following two approaches in test cases for 1 Rx UEs to mitigate the performance differences, in terms of PDCCH BLER, between 1 Rx and 2 Rx:
· Increase test case SNR (w.r.t. 2 Rx configurations)
· Increase the ratio of hypothetical PDCCH RE energy and PDCCH DMRS energy to average SS RE energy (w.r.t. 2 Rx configurations)

	R4-2119055
	Ericsson
	· Proposal 3:  BWP reconfiguration (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 is defined as follows: 

	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



· Proposal 4: As a general rule scheduling restriction shall apply during the BWP reconfiguration delay in Table 1. 
· Proposal 5: When DRX cycle is longer than 640 ms then no scheduling restriction or interruption is allowed due to switching between non-initial DL BWP and initial DL BWP. 
· RAN4 to further discuss to express the delay in number of slots.

	R4-2118916

	ZTE Corporation
	Proposal 2: RRM requirements related to interruptions shall be modified for redCap UEs.

	R4-2118818

	Huawei, Hisilicon
	Proposal 6: For RedCap UE with 1RX, SSB based and CSI-RS based L1-RSRP measurement period can be unchanged and measurement accuracy can be relaxed by 2dB for both FR1 and FR2.




Open issues summary
Sub-topic 4-1 RLM
Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
· Proposals
· Option 1 (vivo, E///, ZTE, MTK): Exclude 60 kHz SCS in FR1 for RedCap RLM requirements.
· Recommended WF
· TBA

Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
· Proposals
· Option 1 (Apple, CMCC, Oppo, HW): Reducing the BW for CSI-RS based RLM to 24PRBs for 60kHz SCS in FR1.
· Recommended WF
· TBA

Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
· Proposals
· Option 1 (HW): Further simulation evaluation needed. 
· Recommended WF
· Discuss the option.


Issue 4-1-4: SSB-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple): No need to extend the evaluation period for RLM
· Option 2 (vivo, HW, E///, QC): 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.
· Option 3 (MTK): 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.
· Recommended WF
· Discuss the option.

Issue 4-1-5: SSB-based RLM : evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, Huawei): No need to extend the evaluation period for RLM
· Option 2 (E///, QC): Set SSB based RLM In-synch evaluation period based on 10 samples for 1Rx UE.
· Option 3 (MTK): 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.
· Recommended WF
· Discuss the option.


Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple, vivo, HW): No need to extend the evaluation period for RLM
· Option 2 (E///): Set CSI-RS based RLM Out-of-synch evaluation period based on 40 samples for 1Rx UE.
· Option 3 (MTK): 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.

· Recommended WF
· Discuss the option.
· 
Issue 4-1-7: CSI-RS-based RLM : evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, HW): No need to extend the evaluation period for RLM
· Option 2 (E///): Set CSI-RS based RLM In-synch evaluation period based on 20 samples for 1Rx UE.
· Option 3 (MTK): 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.
· Recommended WF
· Discuss the option.

Issue 4-1-8: Enhancements to hypothetical PDCCH parameters for RLM
· Proposals
For RedCap UE with 1 Rx, whether to consider following enhancements in hypothetical PDCCH parameters:
· Option 1 (HW, MTK, QC): Power boosting
· Option 1a(MTK):	the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy for out-of-sync (OOS) and in-sync (IS) with single antenna port to be with (3) dB higher compared to the existing two antenna requirements.
· Option 2 (HW): Increasing CCE level
· Option 3 (QC): Increase test case SNR (w.r.t 2 Rx configurations)
· Recommended WF
· Discuss the options.

Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
· Proposals
· Option 1 (HW): Simulation evaluations on hypothetical PDCCH parameter for RLM with 1RX are supposed to be carried out to determine proper CCE or power boosting level.
· Recommended WF
· Discuss the option.

Issue 4-1-10: Condition for RLM for HD-FDD UE
· Proposals
· Option 1 (Apple): For each RLM-RS in RLM requirement, at least 1 sample must fall with DL occasion within an indication period.
· Option 2 (MTK, E///):	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
· Discuss the option.

Sub topic 4-1 
	Company
	Comments

	Ericsson
	ssue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
We are generally fine to evaluate the PDCCH performance proposed in 4-1.3 Option 1 by assuming 60kHz 24RB. If the simulation results show it is not feasible, we should exclude SCS=60kHz from CSI-RS based RLM. 
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Option 2: We observed we need increase the number of samples by double according to our simulation results. And this is the same way what we have done for Cat-M1. 

Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Option 2: We want to apply the same extension as Qout evaluation period. We should avoid the case OOS evaluation period is extended but IS evaluation period is NOT extended, otherwise the OOS evaluation time is too long compared with IS evaluation time. 

Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Issue 4-1-7: CSI-RS-based RLM : evaluation period for Qin
We prefer to double the evaluation period for both OOS/IS evaluation period. i.e., Option 2 for both. But we are fine to keep the same evaluation period as Rel-15 for CSI-RS based RLM. 

Issue 4-1-8: Enhancements to hypothetical PDCCH parameters for RLM
Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
We have concern on the Option 1 in Issue 4-1-8 because we have already applied the 4dB power boosting. If we apply 3dB power boosting additionally, then the total power boosting becomes 7dB. Since BS needs to keep the same transmission power, the other signals (e.g., PDSCH) in this slot need to reduce the transmission power significantly if we apply 7dB power boosting for PDCCH. 
Therefore we prefer to increase the aggregation level if necessary. But we suggest the evaluate the PDCCH performance whether we need to change the PDCCH transmission parameters (e.g., AL16 and/or power boosting) or not. 

Issue 4-1-10: Condition for RLM for HD-FDD UE
Option 2.

	ZTE
	4-1-1: Support Option 1, simply exclude it.

	CMCC
	Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
We support option1 in issue 4-1-2, Do not exclude 60KHz SCS.
Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
OK with option1. To evaluate the impact based on simulation
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
Better to determine the evaluation period based on simulation.
Issue 4-1-8: Enhancements to hypothetical PDCCH parameters for RLM
Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
Increasing CCE level is preferred compared to power boosting. OK with otpion1 in issue 4-1-9 to determine based on simulation evaluation.
Issue 4-1-10: Condition for RLM for HD-FDD UE
Option2

	Huawei
	Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
Prefer option1 in issue 4-1-2.
Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
Support option1. To evaluate the impact based on simulation
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Support option 2.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Support Option 1. Proposed in proposal 8 in our paper.
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: Enhancements to hypothetical PDCCH parameters for RLM
Support option 1 and option 2. Increasing CCE is more preferred as in current specification, the ratio of hypothetical PDCCH RE energy to average SSS RE energy for out-of-sync is 4dB, which already touches the upper bound of boosting
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Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
Support option 1.
Issue 4-1-10: Condition for RLM for HD-FDD UE
Option 1 and option 2 are both clarification due to HD-FDD. The detailed description can be further polished.

	vivo
	Issue 4-1-1:
Support Option 1. In our understanding, 60kHz in FR1 is not a typical deployment scenario.
Issue 4-1-4:
Support Option 2. According to our simulation, the measurement period of SSB based SINR would need to double in order to guarantee accuracy for RLM Qout in Redcap.
Issue 4-1-5:
Support Option 1. According to our simulation, the measurement period of SSB based SINR for legacy UE can be reused for BFD and RLM Qin in RedCap.
Issue 4-1-6：
Support Option 1. According to our simulation, the measurement period of CSI-RS based SINR for legacy UE can be reused for RLM Qout, BFD and RLM Qin in Redcap.
Issue 4-1-7:
Support Option 1. According to our simulation, the measurement period of CSI-RS based SINR for legacy UE can be reused for RLM Qout, BFD and RLM Qin in Redcap.
Issue 4-1-8:
Both Option 1 and Option 2. In our opinion, increase PDCCH aggregation level and improve power boosting for PDCCH are both feasible to guarantee the coverage of 1Rx Redcap UE.
Issue 4-1-9:
Agree with Option 1. As Ericsson mentioned, the CCE of simulation assumption may need to increase.
Issue 4-1-10
Agree with the principle of both option 1 and 2. Need more study.

	Qualcomm
	Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Support Option 1. 60kHz SCS could be excluded
Issue 4-1-2, Issue 4-1-3
Further discuss based on the outcome of Issue 4-1-1
 Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Support Option 2. The evaluation period needs to be doubled.
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Support Option 2. The evaluation period needs to be doubled.
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: Enhancements to hypothetical PDCCH parameters for RLM
We are open to explore all the methods, needs further discussion.
Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
Fine with Option 1.
Issue 4-1-10: Condition for RLM for HD-FDD UE
Option 2 looks okay.

	Apple
	Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Can compromise to option 1.
Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
Support option 1 if 60kHz is used.
Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
Option 1.
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Option 1. It’s based on our simulation in R4-2117450 and also it’s same as what we specified for Cat-1bis in LTE. 
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Option 1. It’s based on our simulation in R4-2117450 and also it’s same as what we specified for Cat-1bis 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: Enhancements to hypothetical PDCCH parameters for RLM
Support option 1 and option 2.
Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
Option 1.
Issue 4-1-10: Condition for RLM for HD-FDD UE
Support option 1. Option 2 has ambiguity to interpret: 1 RLM-RS could be understood as 1 sample of a specific RLM-RS or could be 1 RLM-RS among multiple RLM-RSs associated with multiple OOS/IS evaluation processes. Our understanding is: for each OOS/IS evaluation process based on one specific RLM-RS, at least 1 sample must fall with DL occasion within an indication period.

	Mediatek
	Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
Option 1 is agreeable. 
Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1?
Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
Agree with Ericsson comment on this issue. 
Issue 4-1-4: SSB-based RLM : evaluation period for Qout
Support Option 3, where similar requirements where observed in LTE CAT-M.
Besides, the measurement period of SSB based RLM should be extended and the value shall be FFS. 
Issue 4-1-5: SSB-based RLM : evaluation period for Qin
Same comment as in the previous issue 4-1-4.
Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
Support Option 3, where similar requirements where observed in LTE CAT-M.
Besides, the measurement period of CSI-RS based RLM should be extended and the value shall be FFS. 
Issue 4-1-7: CSI-RS-based RLM : evaluation period for Qin
Same comment as in the previous issue 4-1-6.
Issue 4-1-8: Enhancements to hypothetical PDCCH parameters for RLM
Support Option 1.
Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
Simulation can be utilised. 
Issue 4-1-10: Condition for RLM for HD-FDD UE
Option 2.



Sub-topic 4-2 BFD
Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
· Proposals
· Option 1 (vivo, E///, ZTE, MTK): Exclude 60 kHz SCS in FR1 for RedCap BFD requirements.
· Option 2 (MTK): Corresonding agreement from RLM is reused.
· Recommended WF
· TBA

Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
· Proposals
· Option 1 (Apple, CMCC, Oppo, HW): Reducing the BW for CSI-RS based BFD to 24PRBs for 60kHz SCS in FR1.
· Recommended WF
· TBA

Issue 4-2-3: SSB-based based BFD: evaluation period
· Proposals
· Option 1 (Apple, vivo, HW): No need to extend the evaluation period for BFD
· Option 2 (E///, QC): 	Set SSB based BFD evaluation period based on 10 samples for 1Rx UE.
· Recommended WF
· Discuss the option.

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

· Recommended WF
· Discuss the option.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
· Proposals
· Option 1 (HW): For RedCap UE with 1RX, power boosting or increasing CCE level can be considered in hypothetical PDCCH parameter for BFD.
· Recommended WF
· Discuss the option.

Issue 4-2-6: 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.
· Option 2 (E///): At least one BFD-RS is available for BFD evaluation within an indication period. 
· Recommended WF
· Discuss the option.

Sub topic 4-2 
	Company
	Comments

	Ericsson
	Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
We prefer to reuse the conclusion on RLM (Issues 4-1-1/4-1-2). 
Issue 4-2-3: SSB-based based BFD: evaluation period
Issue 4-2-4: CSI-RS-based BFD: evaluation period
We propose to extend the BFD evaluation period from our simulation results. But we are also fine to keep the existing BFD evaluation period. 

Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
We need PDCCH evaluation as same as RLM Issue 4-1-8/4-1-9. 

Issue 4-2-6: Condition for BFD for HD-FDD UE
Option 2 (Same proposal as Issue 4-1-10).

	ZTE
	4-2-1: Support Option 1, simply exclude it.

	CMCC
	Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
Same conclusion of RLM should be applied to BFD also.
Issue 4-2-6: Condition for BFD for HD-FDD UE
Same conclusion of RLM should be applied to BFD.

	Huawei
	Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
Prefer option1 in issue 4-2-2.
Issue 4-2-3: SSB-based based BFD: evaluation period
Support Option1 which is based on simulation
Issue 4-2-4: CSI-RS-based BFD: evaluation period
Support Option1 which is based on simulation

Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
Support Option1
Issue 4-2-6: Condition for BFD for HD-FDD UE
Option 1 and option 2 are both clarification due to HD-FDD. The detailed description can be further polished.

	vivo
	Issue 4-2-1:
Support option 1
Issue 4-2-3:
Support Option 1.
Issue 4-2-4:
Support Option 1.
Issue 4-2-5:
Ok with option 1

	Qualcomm
	Prefer to use the conclusions from RLM for all the issues. Suggest to keep FFS.

	Apple
	Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
Can compromise to option 1.
Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
Support option 1 if 60kHz is used.
Issue 4-2-3: SSB-based based BFD: evaluation period
Option 1, based on our simulation in R4-2117450.
Issue 4-2-4: CSI-RS-based BFD: evaluation period
Option 1.
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
Option 1.
Issue 4-2-6: Condition for BFD for HD-FDD UE
Option 1. Same comment to option 2 in issue 4-1-10.

	Mediatek
	Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
Corresponding agreement from RLM is reused from Issues 4-1-1/4-1-2. 
Issue 4-2-3: SSB-based based BFD: evaluation period
Issue 4-2-4: CSI-RS-based BFD: evaluation period
Wait for the outcome from the measurements based simulation discussions. 
Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
Reuse the outcome from Issue 4-1-8/4-1-9. 
Issue 4-2-6: Condition for BFD for HD-FDD UE
Reuse the outcome from Issue 4-1-10.



Sub-topic 4-3 CBD including L1-RSRP measurements
Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
· Proposals
· Option 1 (vivo, E///, MTK): Exclude 60 kHz SCS in FR1 for RedCap L1-RSRP requirements.
· Recommended WF
· TBA

Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
· Proposals
· Option 1 (Apple, CMCC, Oppo, HW): Reducing the BW for CSI-RS based L1-RSRP to 24PRBs for 60kHz SCS in FR1.
· Recommended WF
· TBA

Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
· Proposals
· Option 1 (HW): L1-RSRP accuracy needs to be relaxed by 1dB, when CSI-RS BW is reduced from 48RBs to 24RBs.
· Option 2 (Apple, Oppo, HW): Re-evaluate the accuracy requirement. 
· Recommended WF
· TBA

Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
· Proposals
· Option 1 (Apple): No change is needed. 
· Option 2 (Oppo): Re-evaluate the delay requirement. 
· Recommended WF
· TBA

Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
· Proposals
· Option 1 (E///):  Set SSB based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· 5 samples for 1Rx UE.
· Option 2 (vivo):   Set SSB based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· 3 samples for 1Rx UE.
· Option 3 (HW):	For RedCap UE with 1RX SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.

· Recommended WF
· Discuss the option.

Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
· Proposals
· Option 1 (E///): Relax the SSB based L1-RSRP measurement accuracy requirements for 1Rx by:
· 0.5dB for FR1 
· 1.0dB for FR2.
· Option 2 (HW): Relax the accuracy requirements by 2 dB. 
· Option 3 (vivo):	Accuracy requirements are reused.
· Recommended WF
· Discuss the option.


Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
· Proposals
Set CSI-RS based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· Option 1 (E///):  5 samples for 1Rx UE.
· Option 2 (vivo):   3 samples for 1Rx UE.

· Option 3 (HW, Apple):	For RedCap UE with 1RX CSI-RS based L1-RSRP measurement period can be unchanged for both FR1 and FR2.

· Recommended WF
· Discuss the option.

Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
· Proposals
· Option 1 (E///): Relax the CSI-RS based L1-RSRP measurement accuracy requirements for 1Rx by:
· 0.5dB for FR1 
· 1.0dB for FR2.
· Option 2 (HW): Relax the accuracy requirements by 2 dB. 
· Option 3 (vivo): Accuracy requirements are reused.
· Recommended WF
· Discuss the option.

Issue 4-3-8: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
· Proposals
· Option 1 (vivo): Relax the accuracy requirements by 2 dB.
· Recommended WF
· Discuss the option.

Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
· Proposals
· Option 1 (vivo): Relax the accuracy requirements by 2 dB.
· Recommended WF
· Discuss the option.

Issue 4-3-11: SSB-based CBD: evaluation period
· Proposals
· Option 1 (Apple): No need to extend the evaluation period for CBD
· Option 2 (E///): Set SSB based CBD evaluation period based on 5 samples for 1Rx UE.
· 
· Recommended WF
· Discuss the option.

Issue 4-3-12: CSI-based CBD: evaluation period
· Proposals
· Option 1 (Apple): No need to extend the evaluation period for CBD
· Option 2 (E///): Set CSI-RS based CBD evaluation period based on 5 samples for 1Rx UE.  
· Recommended WF
· Discuss the option.
Issue 4-3-13: CBD for HD-FDD UE
· Proposals
· Option 1 (Apple): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Recommended WF
· Discuss the option.
Sub topic 4-3 
	Company
	Comments

	Ericsson
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Similar to RLM/BFD, we propose to evaluate the CSI-RS based L1-RSRP accuracy with SCS=60kHz 24RB 1Rx compared with Rel-15 (SCS=60kHz, 48RB, 2Rx).
 
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Option 2. Need evaluation. See 4-3-1/4-3-2. 
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option 2. Need evaluation. See 4-3-1/4-3-2.

Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
It is observed we need to increase the number of samples for L1-RSRP measurement with 1Rx from our simulation results. However we are also fine to keep the existing L1-RSRP measurement period. 
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
We misunderstood the L1-RSRP accuracy should be derived based on 1 sample. We need to check our simulation results. 
Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
It is observed we need to increase the number of samples for L1-RSRP measurement with 1Rx from our simulation results. However we are also fine to keep the existing L1-RSRP measurement period.
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
We misunderstood the L1-RSRP accuracy should be derived based on 1 sample. We need to check our simulation results. 

Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
We need to check our simulation results.
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
We need to check our simulation results.
Issue 4-3-11: SSB-based CBD: evaluation period
Our proposal (Option 2) is based on the proposal for L1-RSRP measurement period. But we are also fine to keep the existing L1-RSRP measurement period.
Issue 4-3-12: CSI-based CBD: evaluation period
Our proposal (Option 2) is based on the proposal for L1-RSRP measurement period. But we are also fine to keep the existing L1-RSRP measurement period.
Issue 4-3-13: CBD for HD-FDD UE
We are fine with Option 1.

	CMCC
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Same conclusion of RLM/BFD should be applied to CBD
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Option2
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option2. Measurement delay and the accuracy should be considered together.
Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Option3
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
More simulation is needed.
Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
Option3
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
More simulation is needed.
Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
More simulation is needed
Issue 4-3-11: SSB-based CBD: evaluation period
Option1
Issue 4-3-12: CSI-based CBD: evaluation period
Option1

	Huawei
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Prefer option 1 in issue 4-3-2.
 
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Option 1 is based on our simulation. If companies would like to re-evaluate, we are also fine.

Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option 1

Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Option 3, no need to extend the measurement samples. Accuracy can be relaxed. 
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
Option 2. 
Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
Option 3.
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
Option 2.
Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
We don’t think we need to evaluate the L1-RSRP accuracy with measurement restriction, as the existing accuracy only considers 1 sample.
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
We don’t think we need to evaluate the L1-RSRP accuracy with measurement restriction, as the existing accuracy only considers 1 sample.


	vivo
	Issue 4-3-1:
Support option 1.
Issue 4-3-5:
Support Option 2. According to our simulation result, without measurement restriction, 3 samples should be used to guarantee the SSB based on L1-RSRP measurement accuracy when 1Rx is used and the existing accuracy requirements can be reused.
Issue 4-3-6:
Support Option 3. According to our simulation result, without measurement restriction, 3 samples should be used to guarantee the SSB based on L1-RSRP measurement accuracy when 1Rx is used and the existing accuracy requirements can be reused.
Issue 4-3-7:
Support Option 2. According to our simulation result, without measurement restriction, 3 samples should be used to guarantee the CSI-RS based on L1-RSRP measurement accuracy when 1Rx is used and the existing accuracy requirements can be reused.
Issue 4-3-8:
Support Option 3. According to our simulation result, without measurement restriction, 3 samples should be used to guarantee the CSI-RS based on L1-RSRP measurement accuracy when 1Rx is used and the existing accuracy requirements can be reused.
Issue 4-3-9:
Support Option 1. According to our simulation result, with measurement restriction, the SSB based on L1-RSRP measurement accuracy needs to be relaxed about 2dB when 1Rx is used.
Issue 4-3-10:
Support Option 1. According to our simulation result, with measurement restriction, the CSI-RS based on L1-RSRP measurement accuracy needs to be relaxed about 2dB when 1Rx is used.
Issue 4-3-11:
Agree with Option 1.
Issue 4-3-12:
Agree with Option 1.

	Qualcomm
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Support Option 1. 60kHz SCS could be excluded
Issue 4-3-2, Issue 4-3-3, Issue 4-3-4
Further discuss based on the outcome of Issue 4-3-1
Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Support Option 2. For FR1, we suggest keeping 3 samples for 1Rx UE and relax the accuracy requirements by 2db
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
Support Option 2. For FR1, we suggest keeping 3 samples for 1Rx UE and relax the accuracy requirements by 2db
Issue 4-3-7, Issue 4-3-8:
Need further evaluation but similar conclusions as in SSB based L1-RSRP may be drawn.
Keep 3 samples and relax the accuracy requirements by 2db
Issue 4-3-9, Issue 4-3-10:
FFS
Issue 4-3-11:
Option 1.
Issue 4-3-12:
FFS
Issue 4-3-13:
Fine with Option 1.

	Apple
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Can compromise to option 1
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Support Option 1 if 60kHz is used.
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Option 2.
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option 1.
Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Option 3.
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
FFS, need further check simulation.
Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
Option 3.
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
FFS, need further check simulation.
Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Need more discussion. Don’t understand why need to consider measurement restriction in accuracy evaluation.
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Need more discussion. Don’t understand why need to consider measurement restriction in accuracy evaluation.
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.

	MediaTek
	Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Reuse the outcome from RLM/BFD on this issue.
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on accuracy?
Option 2 is agreeable. 
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option 2 is agreeable.
Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Should be based on the simulation discussion outcome. 
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
Should be based on the simulation discussion outcome. 
Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
Should be based on the simulation discussion outcome.
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
Should be based on the simulation discussion outcome. 
Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Should be based on the simulation discussion outcome.
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Should be based on the simulation discussion outcome.
Issue 4-3-11: SSB-based CBD: evaluation period
More simulation needed.
Issue 4-3-12: CSI-based CBD: evaluation period
More simulation needed.
Issue 4-3-13: CBD for HD-FDD UE
This issue is not clear to us, but it seems to be similar to the RLM issue 4-1-10, hence reuse the outcome of that issue.

	OPPO
	Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Support Option 1 
Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Option 2.
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Option2. Measurement delay and the accuracy should be considered together.
Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
Option 3.
Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
FFS, need further check simulation.
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
FFS, need further check simulation.
Issue 4-3-9: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Need more discussion. Don’t understand why need to consider measurement restriction in accuracy evaluation.
Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Need more discussion. Don’t understand why need to consider measurement restriction in accuracy evaluation.




Sub-topic 4-4 Interruptions
Issue 4-4-1: Applicability of existing interruption requirements 
· Proposals
· Option 1 (CMCC, E///): The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
· Option 2 (vivo, Xiaomi) For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 
· Option 3 (ZTE): RRM requirements related to interruptions shall be modified for redCap UEs.
· Option 4 (vivo): The following interruption requirements defined at 8.2 of TS38.133 are not applicable (no impact) for Redcap UE:
· Interruptions at SCell addition/release
· Interruptions at SCell activation/deactivation
· Interruptions during measurements on deactivated SCC
· Interruptions at SCell activation/deactivation with multiple downlink SCells
· Interruptions at direct SCell activation
· Interruptions due to SCell dormancy
· For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 
· Recommended WF
· Discuss the options

Sub topic 4-3 
	Company
	Comments

	Ericsson
	Issue 4-4-1: Applicability of existing interruption requirements 
We support option 1. According to current requirements, the UE is allowed to cause interruptions on other cells when performing BWP switching. However, in Rel-17 RedCap there is only one cell, PCell. Thus these requirements are not relevant.

	CMCC
	Issue 4-4-1: Applicability of existing interruption requirements 
Option1

	Huawei
	Support option 1

	vivo
	Issue 4-4-1:
For interruption due to BWP switch delay, following GTW decision to have further discussion. 
Support option 4 


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

	MediaTek
	Issue 4-4-1: Applicability of existing interruption requirements
This issue is FFS.




Sub-topic 4-4 BWP switching
Issue 4-4-3: Applicability of existing BWP switching delay 
· Proposals
· Option 1 (E///, Xiaomi, vivo) The existing active BWP switching delay defined in section 8.6 shall apply also for redcap UE.
· Recommended WF
· TBA

Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
· Proposals
· Option 1 (E///):  The existing scheduling restriction requirements during the active BWP switching delay defined in section 8.6 shall apply also for redcap UE.
· Recommended WF
· TBA

Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
· Proposals
· Option 1 (CMCC, E///, Oppo):  RAN4 to define reduced BWP switch delay in the case that only the central frequency is changed.
· Option 2 (vivo): For other optimization on BWP switch delay such as fast BWP switching, the discussion could be delayed until RAN1 has clear conclusions.
· Recommended WF
· Following agreement was reached during the GTW discussion on 02/11/2021. Please provide your comments based on the agreements below.
· Agreements
· BWP switching delay when only center-frequency is changed 
· Option 1: Reuse legacy BWP switching delay
· Option 2: Define new BWP switching delay when only center-frequency is changed.
· Companies are encouraged to bring analysis on impact on RedCap UE complexity and feasible switching delays
· 

Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
· Proposals
· Option 1 (E///):  BWP reconfiguration (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 is defined as follows: based on R4-1803283: 
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



As a general rule scheduling restriction shall apply during the BWP reconfiguration delay in table above.
· Recommended WF
· TBA


Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
· Proposals
· Option 1 (E///):  When DRX cycle is longer than 640 ms then no scheduling restriction or interruption is allowed due to switching between non-initial DL BWP and initial DL BWP. 
· RAN4 to further discuss to express the delay in number of slots.
· TBA

Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
· Proposals
· Option 1 (Oppo):  If new type of BWP switching delay was agreed, RAN4 needs to send LS to RAN1 and/or RAN2.
· Recommended WF
· Discuss the option

Sub topic 4-4 
	Company
	Comments

	Ericsson
	Issue 4-4-3: Applicability of existing BWP switching delay 
Option 1 is agreeable. 
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Option 1 is agreeable. 
Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
We support option 1. The current BWP switching delay is defined for switching the active BWP, this includes changing of all related parameters such as SCS, RRC configuration and other baseband related parameters. However, when UE retunes between non-RedCap specific BWP to RedCap-specific BWP only the center-frequency is changed and therefore we think the current delay can be reduced. The delay for changing the different components of BWP switching was studied extensively in Rel-15 and agreements were captured in a LS R4-1803283. Based on these agreements, it is clear that changing only center-frequency can be done in much shorter time compared to changing all parameters involved in BWP switching. 
Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
We support option 1.
Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Option 1 is agreeable. 
Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
If RAN4 reaches an agreement on reduced BWP switching delay, then we are fine to inform RAN1/RAN2 about the agreement.

	ZTE
	4-4-1: Support Option 1 and Option 3 (similar proposals).

	CMCC
	Issue 4-4-3: Applicability of existing BWP switching delay 
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
BWP switching delay should be further discussed considering the case that only center frequency is changed.

	Huawei
	Issue 4-4-3: Applicability of existing BWP switching delay 
Confused. We think it depends on issue 4-4-5. 
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Depends on issue 4-4-5.
Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
Already discussed in GTW
Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
Depends on issue 4-4-5.
Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Need further discussion 
Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
Fine to send LS if RAN4 reaches an agreement on reduced BWP switching delay.

	vivo
	Issue 4-4-3:
Support Option 1.
Issue 4-4-4:
Agree with Option 1.
Issue 4-4-5:
Follow GTW agreements:
· Agreements
· BWP switching delay when only center-frequency is changed 
· Option 1: Reuse legacy BWP switching delay
· Option 2: Define new BWP switching delay when only center-frequency is changed.
Companies are encouraged to bring analysis on impact on RedCap UE complexity and feasible switching delays

	Qualcomm
	Issue 4-4-3: Applicability of existing BWP switching delay 
Support Option 1
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Fine with Option 1

	Apple
	Issue 4-4-3: Applicability of existing BWP switching delay 
Option 1.
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Option 1.
Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
Based on GTW meeting, we support “Option 1: Reuse legacy BWP switching delay”.
Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
Up to issue 4-4-5.
Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Up to issue 4-4-5.
Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
Up to issue 4-4-5.



	Mediatek
	Issue 4-4-3: Applicability of existing BWP switching delay 
Support Option 1 but we are open to discuss this further.
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
We can discuss this after we reach an agreement on BWP switching delay. 
Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
We support Option 1 (Option 1: Reuse legacy BWP switching delay) but we are open to further study Option 2 too.
Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
This shall be FFS. Furthermore, the LS response TDoc [R4-1803283] has different values compared to the one provided in the table from Ericsson, where the results from the LS response depicts that whether the BW is changed or not the delay is the same.
Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
Need further study.
Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
If we reach an agreement then we are fine send an LS to RAN1/RAN2. 

	OPPO
	Issue 4-4-3: Applicability of existing BWP switching delay 
Option 1 
Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Option 1. 
Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
Support option 1. 
BWP switch with only center-frequency changed across wider bandwidth could be important for UE
to achieve diversity gain. Current delay seems too long. To fulfil this feature better, reduced BWP
switching delay is expected. 
Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
If RAN4 reaches an agreement on reduced BWP switching delay, then we are fine to inform RAN1/RAN2 about the agreement.



Sub-topic 4-5 UE-specific CBW change
Issue 4-5-1: CBW change delay 
· Proposals
· Option 1 (E///, CMCC): The existing UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.
· Option 2 (Vivo): Consider Redcap UE-specific CBW change requirements only when sufficient progress has been achieved for this WI.
· Recommended WF
· TBA

Issue 4-5-2: Scheduling restriction during CBW change
· Proposals
· Option 1 (E///, CMCC): The existing scheduling restriction requirements during the UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.
· Option 2 (Vivo): Consider Redcap UE-specific CBW change requirements only when sufficient progress has been achieved for this WI.
· Recommended WF
· TBA

Sub topic 4-5 
	Company
	Comments

	Ericsson
	Issue 4-5-1: CBW change delay 
Option 1 is agreeable. CBW change delay also belongs to core-part and thus our view is that it can be discussed now as it does not depend on other issues.
Issue 4-5-2: Scheduling restriction during CBW change
Option 1 is agreeable.

	CMCC
	Issue 4-5-1: CBW change delay 
Option1
Issue 4-5-2: Scheduling restriction during CBW change
Option1

	Huawei
	Issue 4-5-1: CBW change delay 
Option1
Issue 4-5-2: Scheduling restriction during CBW change
Option1

	vivo
	Issue 4-5-1:
Since the UE-specific CBW change requirement has been introduced in Rel-16, we propose to consider Redcap UE-specific CBW change requirements only when sufficient progress has been achieved for this WI. 
We can compromise to Option 1.
Issue 4-5-2:
Can compromise to option 1

	Apple
	Issue 4-5-1: CBW change delay 
Option 1
Issue 4-5-2: Scheduling restriction during CBW change
Option1

	MediaTek
	Issue 4-5-1: CBW change delay 
We support Option 1 but Option 2 is agreeable too. 
Issue 4-5-2: Scheduling restriction during CBW change
We support Option 1 but Option 2 is agreeable too



Sub-topic 4-6 UE UL carrier RRC reconfiguration
Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
· Proposals
· Option 1 (CMCC): Existing UE UL carrier RRC reconfiguration delay can be reused for Rel-17 RedCap.

· Recommended WF
· Discuss the option

Sub topic 4-6 
	Company
	Comments

	Ericsson
	Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
Requirements for SUL can be discussed if it is agreed in RF group. Thus no need to discuss option 1 currently.

	CMCC
	Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
According to RAN plenary conclusion, no specific requirements will be defined for SUL, NR-U, V2X….
Here we just identify that no change is needed to support SUL for this requirement.

	Huawei
	Support option 1. 

	Apple
	Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
No need to discuss SUL based on RANP conclusion.

	MediaTek
	Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
Same comment regarding the plenary meeting as CMCC.



Sub-topic 4-7 Active TCI state switching and UL spatial relation switch delay
Issue 4-7-1: Active TCI state switching 
· Proposals
· Option 1 (CMCC, E///): New Active TCI state switching delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.
· 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. 

· Recommended WF
· Discuss the options

Issue 4-7-2: UL spatial relation switch delay 
· Proposals
· Option 1 (CMCC): New Uplink spatial relation switch delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.
· Option 2 (vivo):	Consider Redcap uplink spatial relationship switch delay requirements and UE-specific CBW change requirements only when sufficient progress has been achieved for this WI.

· Recommended WF
· Discuss the options

Sub topic 4-7 
	Company
	Comments

	Ericsson
	Issue 4-7-1: Active TCI state switching 
This depends on agreement on L1-RSRP measurement period. If it is modified then we think the corresponding requirements in TCI state switching is impacted. However, since the delay is expressed as a variable, then the requirements can point to the new RedCap specific L1-RSRP delay. Thus we support option 1.
Issue 4-7-2: UL spatial relation switch delay 
Conclusion from issue 4-7-1 can be reused, i.e. option 1 is agreeable.


	CMCC
	Issue 4-7-1: Active TCI state switching 
Issue 4-7-2: UL spatial relation switch delay 
Our proposal (option1) is a general proposal on how the requirements. We are also OK to discuss after L1-RSRP measurement period is decided.


	Huawei
	Issue 4-7-1: Active TCI state switching 
Depending on RAN1 progress
Issue 4-7-2: UL spatial relation switch delay 
Depending on RAN1 progress


	vivo
	Issue 4-7-1:
Ok to wait more conclusions from RAN1
Issue 4-7-2:
Similar to Issue 4-5-1.

	Apple
	Issue 4-7-1: Active TCI state switching 
Up to the discussion on L1-RSRP measurement.
Issue 4-7-2: UL spatial relation switch delay 
Up to the discussion on L1-RSRP measurement.

	MediaTek
	Issue 4-7-1: Active TCI state switching 
This can be discussed after the outcome from the measurement discussions.
Issue 4-7-2: UL spatial relation switch delay 
This can be discussed after the outcome from the measurement discussions.



Sub-topic 4-7 RRM mobility requirements
Issue 4-7-1: RRM mobility requirements 
· Proposals
· Option 1 (HW): RRM Mobility measurement requirements for redcap UE can wait for the RAN1 progress, e.g., RF retuning related conclusion.
· Recommended WF
· Discuss the option




Sub topic 4-7 
	Company
	Comments

	Ericsson
	Issue 4-7-1: RRM mobility requirements 
There are many aspects of RRM mobility requirement that does not rely on RAN1 progress.  In order to reach good progress, RAN4 can discuss those.

	Huawei
	Clarification on option 1:
From neighbour cell RRM measurement point of view, the target to-be-measured SSB may be not in the active BWP as well. Therefore in this case RedCap UE needs to retune RF to perform RRM measurement. RAN1 is discussing the RF retuning time and BWP operation scheme for Redcap UE. Certain enhancement on reduced RF retuning time was proposed. RAN4 can wait for the progress from RAN1. 

	Apple
	Issue 4-7-1: RRM mobility requirements 
Don’t understand the option 1, what does mobility requirement means here?

	MediaTek
	Issue 4-7-1: RRM mobility requirements 
Agree with Ericsson comment. 


Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#4
	[bookmark: _Hlk87002844]Issue 4-1-1: Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
· Option 1 (vivo, E///, ZTE, MTK, Apple, QC): Exclude 60 kHz SCS in FR1 for RedCap RLM requirements.
· Option 2 (CMCC) : Do not exclude 60 kHz SCS in FR1 for RedCap RLM requirements.
Tentative agreement: 
After further checking and considering the workload of Rel-17 RedCap, option 1 seems agreeable.
Considering the workload of Rel-17 RedCap, RAN4 to not introduce requirements for 60 kHz SCS in FR1 for RedCap RLM requirements.

Issue 4-1-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based RLM in FR1? & Issue 4-1-3: If 60 KHz SCS for CSI-RS in FR1 is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on RLM? 
· Option 1 (Apple, CMCC, Oppo, HW): Reducing the BW for CSI-RS based RLM to 24PRBs for 60kHz SCS in FR1.
Recommended WF for 2nd round:
Depends on outcome of issue 4-1-1, if the tentative agreement in issue 4-1-1 is agreed, this issue is not relevant. 

Issue 4-1-4: SSB-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple): No need to extend the evaluation period for RLM
· Option 2 (vivo, HW, E///, QC): 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.
· Option 3 (MTK): 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.
· Option 4 (CMCC): Better to determine the evaluation period based on simulation.
Recommended WF for 2nd round:
Check if following can be agreed:
· The measurement period of SSB based SINR is extended by factor N to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx, where N is FFS.
· The measurement period of SSB based SINR is not extended for RLM Qout for RedCap UE with 2 Rx.


Issue 4-1-5: SSB-based RLM : evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, Huawei): No need to extend the evaluation period for RLM
· Option 2 (E///, QC): Set SSB based RLM In-synch evaluation period based on 10 samples for 1Rx UE.
· Option 3 (MTK): 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.
· Option 4 (CMCC): Better to determine the evaluation period based on simulation.

Recommended WF for 2nd round:
Check if following can be agreed:
· The measurement period of SSB based SINR is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is FFS.
· The measurement period of SSB based SINR is not extended for RLM Qin for RedCap UE with 2 Rx.


Issue 4-1-6: CSI-RS-based RLM : evaluation period for Qout
· Proposals
· Option 1 (Apple, vivo, HW): No need to extend the evaluation period for RLM
· Option 2 (E///): Set CSI-RS based RLM Out-of-synch evaluation period based on 40 samples for 1Rx UE.
· Option 3 (MTK): 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.
· Option 4 (CMCC): Better to determine the evaluation period based on simulation.

Recommended WF for 2nd round:
Continue the discussions based on the comments and revised options from 1st round. 

Issue 4-1-7: CSI-RS-based RLM : evaluation period for Qin
· Proposals
· Option 1 (Apple, vivo, HW): No need to extend the evaluation period for RLM
· Option 2 (E///): Set CSI-RS based RLM In-synch evaluation period based on 20 samples for 1Rx UE.
· Option 3 (MTK): 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.
· Option 4 (CMCC): Better to determine the evaluation period based on simulation.

Recommended WF for 2nd round:
Continue the discussions based on the comments and revised options from 1st round. 

Issue 4-1-8: Enhancements to hypothetical PDCCH parameters for RLM
For RedCap UE with 1 Rx, whether to consider following enhancements in hypothetical PDCCH parameters:
· Option 1 (HW, MTK, QC): Power boosting
· Option 1a(MTK):	the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy for out-of-sync (OOS) and in-sync (IS) with single antenna port to be with (3) dB higher compared to the existing two antenna requirements.
· Option 2 (HW): Increasing CCE level
· Option 3 (QC): Increase test case SNR (w.r.t 2 Rx configurations)
· Option 4 (E///): Evaluate the PDCCH performance whether we need to change the PDCCH transmission parameters (e.g., AL16 and/or power boosting) or not. 
Recommended WF for 2nd round:
RAN4 to evaluate whether to change to PDCCH transmission parameters are needed. Discuss whether simulation assumptions need update. 

Issue 4-1-9: If enhancements to hypothetical PDCCH parameters are agreed for RLM, how to determine those
· Proposals
· Option 1 (HW): Simulation evaluations on hypothetical PDCCH parameter for RLM with 1RX are supposed to be carried out to determine proper CCE or power boosting level.
· Option 2 (E///): Evaluate the PDCCH performance whether we need to change the PDCCH transmission parameters (e.g., AL16 and/or power boosting) or not.
Recommended WF for 2nd round:
RAN4 to evaluate whether change to PDCCH transmission parameters are needed. Discuss whether simulation assumptions need update. 

Issue 4-1-10: Condition for RLM for HD-FDD UE
· Proposals
· Option 1 (Apple, HW, vivo): For each RLM-RS in RLM requirement, at least 1 sample must fall with DL occasion within an indication period.
· Option 2 (MTK, E///, CMCC, HW, vivo, QC):	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 for 2nd round:
Both options are very similar. Discuss the concern raised in 1st round which is “1 RLM-RS could be understood as 1 sample of a specific RLM-RS or could be 1 RLM-RS among multiple RLM-RSs associated with multiple OOS/IS evaluation processes. Our understanding is: for each OOS/IS evaluation process based on one specific RLM-RS, at least 1 sample must fall with DL occasion within an indication period.”
Try to agree on one of the options in 2nd round. 

Issue 4-2-1: Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
· Proposals
· Option 1 (vivo, E///, ZTE, MTK): Exclude 60 kHz SCS in FR1 for RedCap BFD requirements.
· Option 2 (MTK): Corresonding agreement from RLM is reused.
Tentative agreement: 
· Reuse the corresponding agreement from RLM. No more discussions needed.

Issue 4-2-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based BFD in FR1?
· Proposals
· Option 1 (Apple, CMCC, Oppo, HW): Reducing the BW for CSI-RS based BFD to 24PRBs for 60kHz SCS in FR1.
Tentative agreement: 
· Reuse the corresponding agreement from RLM. No more discussions needed in 2nd round.

Issue 4-2-3: SSB-based based BFD: evaluation period
· Proposals
· Option 1 (Apple, vivo, HW, E///): No need to extend the evaluation period for BFD
· Option 2 (E///, QC): 	Set SSB based BFD evaluation period based on 10 samples for 1Rx UE.
· Option 3 (MTK): Wait for the outcome from the measurements based simulation discussions. 

Recommended WF for 2nd round:
Discuss whether option 1 can be agreed. Also consider whether this is related to the measurements-based simulation discussions. 


Issue 4-2-4: CSI-RS-based BFD: evaluation period
· Proposals
· Option 1 (Apple, vivo, HW, E///): No need to extend the evaluation period for BFD
· Option 2 (E///): 	Set CSI-RS based BFD evaluation period based on 20 samples for 1Rx UE.
· Option 3 (MTK): Wait for the outcome from the measurements based simulation discussions. 
Recommended WF for 2nd round:
Discuss whether option 1 can be agreed. Also consider whether this is related to the measurements based simulation discussions. 


Issue 4-2-5: Enhancements to hypothetical PDCCH parameters for BFD
· Proposals
· Option 1 (HW): For RedCap UE with 1RX, power boosting or increasing CCE level can be considered in hypothetical PDCCH parameter for BFD.
Recommended WF for 2nd round:
RAN4 to evaluate whether change to PDCCH transmission parameters are needed. Discuss whether simulation assumptions need update. 

Issue 4-2-6: 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.
· Option 2 (E///): At least one BFD-RS is available for BFD evaluation within an indication period. 
Tentative agreement:
· Reuse the corresponding agreement from RLM. No more discussions needed in 2nd round.

Issue 4-3-1: Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1 
Issue 4-3-2: If 60 KHz SCS for CSI-RS in FR1 is supported, then BW of 60 kHz SCS with CSI-RS based L1-RSRP in FR1?
Tentative agreement: 
· Reuse the corresponding agreement from RLM. No more discussions needed in 2nd round.

Issue 4-3-3: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS , then impact on accuracy?
Issue 4-3-4: If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS, then impact on measurement delay? 
Tentative agreement: 
If 60 kHz SCS is supported and BW is reduced to 24 PRBs for 60 kHz SCS with CSI-RS Re-evaluate the accuracy requirement. 

Issue 4-3-5: SSB-based L1-RSRP: measurement period without measurement restriction
· Proposals
· Option 1 (E///):  Set SSB based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· 5 samples for 1Rx UE.
· Option 2 (vivo, QC):   Set SSB based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· 3 samples for 1Rx UE.
· Option 3 (HW, E///, CMCC, Apple):	For RedCap UE with 1RX SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
· Option 4 (MKT): Should be based on simulation discussion outcome. 

Recommended WF for 2nd round:
Since 3 samples are also used in legacy requirements, check if following can be agreed:
For RedCap UE with 1RX SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.

Issue 4-3-6: SSB-based L1-RSRP: accuracy without measurement restriction
· Proposals
· Option 1 (E///, CMCC, Apple): FFS
· Option 2 (HW, QC): Relax the accuracy requirements by 2 dB. 
· Option 3 (vivo):	Accuracy requirements are reused.
· Option 4 (MKT): Should be based on simulation discussion outcome. 
Tentative agreement: 
RAN4 to discuss the SSB based L1-RSRP accuracy without measurement restriction (i.e., 1 sample) based on the simulation results.


Issue 4-3-7: CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
· Proposals
Set CSI-RS based L1-RSRP measurement period without measurement restriction (timeRestrictionForChannelMeasurement configured) based on:
· Option 1 (E///):  5 samples for 1Rx UE.
· Option 2 (vivo):   3 samples for 1Rx UE.

· Option 3 (HW, Apple, Apple, CMCC):	For RedCap UE with 1RX CSI-RS based L1-RSRP measurement period can be unchanged for both FR1 and FR2.

Recommended WF for 2nd round:
Check if following can be agreed:
For RedCap UE with 1RX CSI-RS based L1-RSRP measurement period can be unchanged for both FR1 and FR2
Issue 4-3-8: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
· Proposals
· Option 1 (E///, CMCC, Apple): FFS
· Option 2 (HW): Relax the accuracy requirements by 2 dB. 
· Option 3 (vivo): Accuracy requirements are reused.
Tentative agreement: 
RAN4 to perform more simulation study needed to evaluate the RSRP accuracy without measurement restriction for SSB-based L1-RSRP.

Issue 4-3-8: SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
Tentative agreement: 
Similar to previous issues, companies want time to perform simulations. Thus FFS is fine. 

Issue 4-3-10: CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
· Proposals
· Option 1 (vivo): Relax the accuracy requirements by 2 dB.
· Option (E///): FFS
Tentative agreement: 
Similar to previous issues, companies want time to perform simulations. Thus FFS is fine. 

Issue 4-3-11: SSB-based CBD: evaluation period
· Proposals
· Option 1 (Apple, E///, CMCC, vivo, QC): No need to extend the evaluation period for CBD
· Option 2 (E///): Set SSB based CBD evaluation period based on 5 samples for 1Rx UE.
· Option 3 (MTK): More simulations needed/FFS
Tentative agreement: 
Similar to previous issues, companies want time to perform simulations. Thus FFS. 

Issue 4-3-12: CSI-based CBD: evaluation period
· Proposals
· Option 1 (Apple, E///, CMCC, vivo): No need to extend the evaluation period for CBD
· Option 2 (E///): Set CSI-RS based CBD evaluation period based on 5 samples for 1Rx UE.  
· Option 3 (QC): More simulations needed/FFS
Tentative agreement: 
Similar to previous issues, companies want time to perform simulations. Thus FFS. 

Issue 4-3-13: CBD for HD-FDD UE
· Proposals
· Option 1 (Apple, QC, vivo, E///): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Option 2 (MTK): Follow corresponding agreement from RLM (issue 4-1-10). 
Recommended WF for 2nd round
Check if following can be agreed:
The corresponding agreement from RLM (4-1-10) is reused is agreement is reached. 

Issue 4-4-1: Applicability of existing interruption requirements 
Recommended WF for 2nd round:
No consensus in 1st round, more discussions needed. Continue the discussion from 1st round. 

Issue 4-4-3: Applicability of existing BWP switching delay 
Recommended WF for 2nd round:
Please note that there are to scenarios here:
1) Whether the existing BWP switching delay defined in section 8.6 shall apply also for redcap UE. Here change is not only about changing the center-frequency, same as legacy.
2) Whether BWP switching delay can be reused when only center-frequency is changed. This is being discussed separate in issue 4-5-5.
With this clarification, check if following can be agreed:
The existing active BWP switching delay defined in section 8.6 shall apply also for redcap UE.


Issue 4-4-4: Applicability of existing scheduling restriction during active BWP switching delay 
Recommended WF for 2nd round:
Please note that there are to scenarios here:
1) Whether the existing BWP switching delay defined in section 8.6 shall apply also for redcap UE. Here change is not only about changing the center-frequency, same as legacy.
2) Whether BWP switching delay can be reused when only center-frequency is changed. This is being discussed separate in issue 4-5-5.
With this clarification and if agreement proposed in issue 4-4-3 is reached,, check if following can be agreed:
The existing scheduling restriction requirements during the active BWP switching delay defined in section 8.6 shall apply also for redcap UE.

Issue 4-4-5: Define new BWP switching delay when only center-frequency is changed 
· Agreements
· BWP switching delay when only center-frequency is changed 
· Option 1: Reuse legacy BWP switching delay
· Option 2: Define new BWP switching delay when only center-frequency is changed.
· Companies are encouraged to bring analysis on impact on RedCap UE complexity and feasible switching delays
· 

Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
· Recommend WF for 2nd round: 
Check if following can be agreed: 
As this issue depends on issue 4-4-5, if new BWP switching delay is introduced:
· Option 1 (E///): 
· BWP reconfiguration (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 is defined as follows: based on R4-1803283: 
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
· Recommend WF for 2nd round: 
Check if following can be agreed: 
As this issue depends on issue 4-4-5, if new BWP switching delay is introduced:

· Option 1 (E///):  When DRX cycle is longer than 640 ms then no scheduling restriction or interruption is allowed due to switching between non-initial DL BWP and initial DL BWP. 
· RAN4 to further discuss to express the delay in number of slots.

Issue 4-4-8: If reduced BWP switching delay is introduced, LS to RAN1/RAN2 
Recommended WF for 2nd round:
· Can be discussed if a agreement is reached on whether to introduce reduced BWP switching delay.  

Issue 4-5-1: CBW change delay 
Recommended WF for 2nd round:
Since all companies except 1 support option 1, check if following can be agreed:
The existing UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.

Issue 4-5-2: Scheduling restriction during CBW change
Tentative agreement:
The existing scheduling restriction requirements during the UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.

Issue 4-6-1: If SUL is supported, UE UL carrier RRC reconfiguration 
Recommend WF for 2nd round:
Based on all company input except one, check if following can be agreed:
No need to discuss SUL based on RAN plenary conclusion. 

Issue 4-7-1: Active TCI state switching 
Recommended WF 2nd round
· Discussions postponed since it depends on RAN1 progress and L1 RSRP measurement period. Thus no more discussion is needed in 2nd round. 

Issue 4-7-2: UL spatial relation switch delay 
Recommended WF 2nd round
· Discussions postponed since it depends on RAN1 progress and L1 RSRP measurement period. Thus no more discussion is needed in 2nd round. 

Issue 4-7-1: RRM mobility requirements 
Recommended WF 2nd round
This issue is related to earlier issue on reduced RF retuning time. Better to focus on those and reach a conclusion. No more discussions needed on this particular issue in 2nd round. 



Discussion on 2nd round (if applicable)
Topic #5: Measurement procedure
Contributions from AI 8.20.3.1.5 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117451

	Apple
	Proposal 1: postpone the CSI-RS L3 measurement requirement for RedCap.
Proposal 3: 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, Mmeas_period_w/o_gaps = 32. 
Proposal 4: 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 5: the baseline FR1 SSB based intra-frequency RSRP measurement requirement without DRX shall be defined:
· Change 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
Proposal 6: the baseline FR1 SSB based intra-frequency RSRP measurement accuracy requirement without DRX shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute accuracy of +/-4.5dB to +/-7dB, and relax the absolute accuracy for other Io and side conditions by 1dB  
· Relax the relative RSRP accuracy by 1dB
· For FR2 RedCap with 1Rx
· Relax the current absolute and relative accuracy by 1dB
Proposal 7: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
Proposal 8: Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.
Proposal 9: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.

	R4-2117714

	CMCC
	Proposal 2: RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities.
Proposal 3: RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.

	R4-2117803

	Vivo
	Proposal 1: For cell detection, one or two more samples need to be increased compared with the existing requirements when 1Rx is used.
Proposal 2: RAN4 should consider to increase sample numbers to guarantee the measurement accuracy for SSB measurement requirements when 1Rx is used. 
Proposal 3: 2 or more than 2 samples need to be increased for SSB measurement compared with the existing requirements when 1Rx is used.
Proposal 4: The sample number for legacy UE can be reused for FR1 for SSB index acquisition when 1Rx is used.
Proposal 5: 3 samples need to be increased for FR2 for SSB index acquisition compared with the existing requirements when 1Rx is used.


	R4-2117818

	Xiaomi
	Proposal 1: RedCap UE does not support inter-frequency without gap measurement in Rel-17.
Proposal 2: The current design for CSSF within gap could be reused for RedCap UE.

	R4-2118818

	Huawei, Hisilicon
	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: For RedCap UE with 1RX, SSB based and CSI-RS based L1-RSRP measurement period can be unchanged and measurement accuracy can be relaxed by 2dB for both FR1 and FR2.
Proposal 7: Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.
Proposal 8: It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.

	R4-2118819

	Huawei, Hisilicon
	Simulation results presented.

	R4-2118919

	ZTE Corporation
	Proposal 2: Exclude SUL and NR-U frequencies to be monitored by RedCap UEs.

	R4-2119059

	Ericsson
	[bookmark: _Ref78465968]Proposal 1: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
[bookmark: _Ref78465974]Proposal 2:  RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote PCell’s measurement.

	R4-2119061

	Ericsson
	Proposal #1: Measurement period for RedCap 1 Rx UE is reused from release 15 NR requirements based on 5 samples.
Proposal #2: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1 dB in FR1.
Proposal #2: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1.5 dB in FR2.

	R4-2119062

	Ericsson
	Proposal: Cell detection requirements from Rel-15 NR are used for RedCap UE with 1 Rx in FR1 and FR2.

	R4-2119267

	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.
Observation 4: Required number of SSB samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy approximately 1 dB at the condition of SINR = -3 dB, is up to 5 SSB samples based on our simulation results.
Observation 5: In general, 3 SSB samples are needed to achieve absolute accuracy below 2 dB for FR1 and FR2 with 1 Rx RedCap UEs.
Observation 6: In general, CSI-RS based RSRP is more accurate compared to the SSB bases RSRP measurements.
Observation 7: Required number of CSI-RS samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy below 1 at the condition of SINR = 0 dB, is up to 3 CSI-RS samples based on our simulation results.

	R4-2119561

	Qualcomm Incorporated
	Proposal 1: At least for FR1, increase the cell detection period by three times for 1 Rx RedCap UEs as described below:
Table 9.2.5.1-1: Time period for PSS/SSS detection for 1Rx RedCap UEs, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 15 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(M2 Note 2x 15 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(15 x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 3: 	When highSpeedMeasFlag-r16 is configured, the requirements apply only to measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.



Proposal 2: Propose RAN4 to consider the following options for the number of attempts to achieve 99% PBCH decoding rate for 1 Rx UE
•	8 attempts at -6db SNR
•	4 attempts at -3db SNR

	R4-2118916

	ZTE Corporation
	Proposal 1: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 2: RRM requirements related to interruptions shall be modified for redCap UEs.

	R4-2118813

	Huawei, Hisilicon
	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.



Open issues summary
Sub-topic 5-1 CSSF, gap related issues

Issue 5-1-1: Inter-frequency without gap
Following open issue was identified in R4-2115364:
	Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’
· Proposal 1 (Ericsson, Apple, Vivo, Nokia): RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
· Proposal 2 (Huawei, CMCC): Depends on network deployment.
· Proposal 3 (Xiaomi, Oppo, MTK): FFS



· Proposals
· Option 1 (Apple, Xiaomi, ZTE):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
· Option 2 (CMCC): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Recommended WF
· Discuss the options

Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Following open issue was identified in R4-2115364:
	Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
· To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities if single path and single searcher is assumed for RedCap.



· Proposals
· Option 1 (CMCC): RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities.
· Recommended WF
· It was already agreed in R4-2115364 to not support ‘NeedForGap’ and ‘NCSG’ is single path and single searcher is assumed. Thus no more discussion needed. 

Issue 5-1-3: CSSF outside gap
· Proposals
· Option 1 (Xiaomi, Ericsson): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 2 (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.
· Recommended WF
· Discuss the option.

Issue 5-1-4: CSSF within gap
· Proposals
· Option 1 (Xiaomi): The current design for CSSF within gap could be reused for RedCap UE.
· Option 2 (E///): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote PCell’s measurement.
· Recommended WF
· Discuss the options.

Sub topic 5-1 
	Company
	Comments

	Ericsson
	Issue 5-1-1: Inter-frequency without gap
We support option 1. 
In Rel-16, RAN4 introduced a new UE capability for inter-frequency without gap. UE has the capability to handle two SSBs with different numerologies. It implies UE should at least support two searchers. When RAN4 discussed the requirement for inter-frequency without gap, it was also agreed the number of searcher for non-CA UE is 1. UE will perform measurement within gaps for non-CA capable UE. Obviously, RedCap UE is also a non-CA capable UE. Also Recap BW <= 20 MHz for FR1, therefore, BWP wont be too large to include also SSB on another carrier. Thus, RedCap UE should not support inter-frequency without gap capablities.
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Recommended WF is fine to us. 
Issue 5-1-3: CSSF outside gap
We support option 1. It depends on the agreement of issue 5-1-1. If it is agreed that RedCap won’t support ‘Inter-frequency without gap’, then option CSSFoutside_gap,i = 1.
Issue 5-1-4: CSSF within gap
We support option 2. As explained in our paper, the PCell measurement delays shall not be impacted when measurements are performed within the gap. In our view, the PCell’s measurements should not share the same sharing factor as inter-frequency measurements. Some of the current values in gap sharing scheme are not very suited for the Pcell measurements and this may result in waste of signalling.

	Xiaomi
	Issue 5-1-1: Inter-frequency without gap
Support option 1. 
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Support the recommended WF. 
Issue 5-1-3: CSSF outside gap
We support option 1. 
Issue 5-1-4: CSSF within gap
Prefer Option 1. We think it is not a specific issue for RedCap and prefer to follow the current requirements.

	CMCC
	

	Huawei
	Issue 5-1-1: Inter-frequency without gap
Support option 2. 
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Support the recommended WF. 
Issue 5-1-3: CSSF outside gap
support option 2, as the inter-frequency without gap layer is considered. 
Issue 5-1-4: CSSF within gap
Option 1.

	vivo
	Issue 5-1-1:
Support Option 1.
Issue 5-1-2:
Support Recommended WF.
Issue 5-1-3:
Related to Issue 5-1-1.
Issue 5-1-4:
Support Option 1. We prefer to reuse the existing requirements.

	Qualcomm
	Issue 5-1-1: Inter-frequency without gap
FFS
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Support the recommended WF. 
Issue 5-1-3: CSSF outside gap
FFS
Issue 5-1-4: CSSF within gap
FFS

	Apple
	Issue 5-1-1: Inter-frequency without gap
Support Proposal 1.
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Option 1.
Issue 5-1-3: CSSF outside gap
Option 1.	
Issue 5-1-4: CSSF within gap
Option 1.

	MediaTek
	Issue 5-1-1: Inter-frequency without gap
 Support Option 1. It would delay the measurements on PCell, given 1 searcher in RedCap.
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
 Support the recommended WF.  Single searcher is assumed for Redcap.
Issue 5-1-3: CSSF outside gap
 We support Option 1. Depends on Issue 5-1-1.
Issue 5-1-4: CSSF within gap
We support Option 1.

	OPPO
	Issue 5-1-1: Inter-frequency without gap
Support option 1. 
Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’
Support the recommended WF. 
Issue 5-1-3: CSSF outside gap
Support option 1. 
Issue 5-1-4: CSSF within gap
Prefer Option 1. 



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 (vivo, HW, MTK, QC, Apple): Yes
· Option 2 (E///): No
· Recommended WF
· discuss the options

Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
· Proposals
· Option 1 (vivo): Increase by 1 or 2 samples
· Option 1b (Apple): 2 samples
· Option 2 (HW, MTK): increase by 1 sample
· Option 3 (QC): increase by 3 times for FR1
· 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 (vivo, Apple): Yes
· Option 2 (E///): No
· Recommended WF
· discuss the options

Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
· Proposals
· Option 1 (vivo): Increase by 1 or 2 samples
· Option 1b (Apple): 1 sample
· Recommended WF
· Discuss the options

Sub topic 5-2 
	Company
	Comments

	Ericsson
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
The cell detection requirements in Rel-15 NR are based on 2 attempts. Our simulation results show that 2 attempts which are used in legacy is sufficient even with 1 Rx, see R4-2119062. 

Question to Qualcomm: in your simulation results, R4-2119561, it is also observed that 2 attempts or maximum 3 attempts are needed. Then why is the proposal to increase the detection period by three times?

Based on the simulation results from multiple companies, we can accept to extend the PSS/SSS detection time for FR1. 

Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Based on simulation results from multiple companies, we can accept to allow PSS/SSS detection delay by one attempt, resulting in a total of 3 attempts for 1 Rx UE. Thus we can accept option 2. 

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Following same approach as in FR1 and based on the simulation results from multiple companies, we can accept to extend the PSS/SS detection time for FR2. Thus we can compromise to option 1.

Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
We can compromise to option 1b. 


	Huawei
	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
Based on simulation results we support option 2. 

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Support option 1.For FR2 scaling factor for Rx sweeping shall be scaled accordingly. 

Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Either Option 1 or 1b is ok


	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:
Option 1 and Option 2 are fine to us. 
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Support option 1.For FR2 scaling factor for Rx sweeping shall be scaled accordingly. 

Issue 5-2-4:
Support Option 1. Option 1b is fine to us.

	Qualcomm
	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
R15 requirements for 2Rx were based on 2-3 samples with additional 2-3 samples for AGC giving a total of 5 samples. For Redcap, based on the simulation results from most companies, additional 2 samples may be needed for measurements. It’s important for RedCap UE to save power during cell detection process, hence the UE may employ certain duty cycle. Considering a duty cycle of 50%, we prefer to extend the cell detection period for a total of 10 samples (2-3 for AGC and 8 samples for measurement)

	Apple
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Option 1 based on our simulation in R4-2117451.
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Option 1b based on our simulation in R4-2117451.
Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Option 1 based on our simulation in R4-2117451.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Option 1b based on our simulation in R4-2117451.

	Mediatek
	Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Based on our simulation performance results we support Option 1. 
Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
Based on our simulation performance results we support Option 2. 

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Need more time for further study.
Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
Need more time for further study.



Sub-topic 5-3 time index detection with 1 Rx
Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· Proposals
· Option 1 (Apple, HW): Yes
· Option 2 (vivo): No
· Note: Total 3 SSB samples is assumed for FR1 in Rel-15.
· Recommended WF
· Discuss the options
Issue 5-3-2: If extended, how much to extend time index delay in FR1
· Proposals
· Option 1 (Apple): by 1 SMTC and extend the lower boundary to ‘160 ms’
· Option 2 (HW): 6 samples needed in total
· Option 3 (QC): 
· Option 3a: 8 attempts in total at -6 dB SNR
· Option 3b: 4 attempts in total at -3 dB SNR
· Recommended WF
· Discuss the options

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

Issue 5-3-4: If extended, how much to extend time index delay in FR2
· Proposals
· Option 1 (vivo): by 3 more samples
· Option 2 (HW): 11 samples needed in total
· Recommended WF
· Discuss the options
Sub topic 5-3 
	Company
	Comments

	Ericsson
	Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Option 1 is agreeable. 
Issue 5-3-2: If extended, how much to extend time index delay in FR1
We support to extending by one more attempt. However, we prefer more discussions on whether the lower bound needs to be extended, because it needs to be based on number of samples used in Rel-15 NR requirements and sampling rate assumed. 
Issue 5-3-3: Whether to extend time index delay in FR2 (MIB decoding)
We support option 1. 
Issue 5-3-4: If extended, how much to extend time index delay in FR2
We support extending by 2 attempts, i.e. from 2 to 4 attempts at SNR -8 dB. 


	Huawei
	Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Option 1 
Issue 5-3-2: If extended, how much to extend time index delay in FR1
Option 2 with side condition -6dB. We had no results when SNR=-3db, so option 3 is open.
Issue 5-3-3: Whether to extend time index delay in FR2 (MIB decoding)
Option 1
Issue 5-3-4: If extended, how much to extend time index delay in FR2
Option 2 is based on our simulation results, the PBCH decoding performance degrades severely in FR2.


	vivo
	Issue 5-3-1:
Support Option 2. According to our simulation results, the sample number for legacy UE can be reused for FR1 for SSB index acquisition when 1Rx is used.
We can compromise to option 1.
Issue 5-3-3:
Support Option 1.
Issue 5-3-4:
Support Option 1. According our simulation results, 3 samples need to be increased for FR2 for SSB index acquisition compared with the existing requirements when 1Rx is used.

	Qualcomm
	Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Support Option 1 
Issue 5-3-2: If extended, how much to extend time index delay in FR1
Support Option 3, prefer option 3b. Also support extending the lower boundary to 160ms.

	Apple
	Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Option 1, based on our simulation in R4-2117451
Issue 5-3-2: If extended, how much to extend time index delay in FR1
Option 1, based on our simulation in R4-2117451
Issue 5-3-3: Whether to extend time index delay in FR2 (MIB decoding)
Need more discussion based on simulation since only inter-frequency FR2 need to read time index.
Issue 5-3-4: If extended, how much to extend time index delay in FR2
Need more discussion based on simulation since only inter-frequency FR2 need to read time index.


	MediaTek
	Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
Need more time for further study. 
Issue 5-3-2: If extended, how much to extend time index delay in FR1
 Need more time for further study.
Issue 5-3-3: Whether to extend time index delay in FR2 (MIB decoding)
Need more time for further study.
Issue 5-3-4: If extended, how much to extend time index delay in FR2
Need more time for further study.



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): Extend measurement period, do not relax accuracy level.
· Note (Moderator): based on 3 samples used in legacy.
· Option 2 (HW, E///): Keep measurement period same as Rel-15, but relax accuracy level 
· Option 3 (Apple): Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number and relax accuracy level
· Recommended WF
· Following agreements were reached during the GTW discussion on 02/11/2021. Please provide your comments based on the agreements below:

· Agreements
· Method for defining 1 Rx requirements for SSB based measurement
· Relax accuracy level
· Measurement period
· Option A: Keep measurement period same as Rel-15
· Option B: Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number


Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
· Proposals
· Option 1 (Apple): 
· For FR1 with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for max Io=-70dBm, and 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
· Option 2 (HW): 0.5 dB
· Option 3 (E///): 1 dB for FR1, 1.5 dB for FR2
· Recommended WF
· Discuss the options

Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
· Proposals
· Option 1 (Moderator): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ
· Recommended WF
· Companies to provide view on accuracy levels of which measurements are impacted (if they are relaxed)


Issue 5-4-4: 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.
· Option 2 (vivo): 2 or more samples are used compared to legacy where 3 samples are used
· Recommended WF
· Discuss the options

Issue 5-4-5: 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
· Recommended WF
· Discuss the option

Sub topic 5-4 
	Company
	Comments

	Ericsson
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
We support option 2, i.e. to keep the same measurement period as in Rel-15 but to allow relaxation of accuracy level. The reason is, unlike LTE cat-M/NB-IoT, the RedCap is to support same mobility as Rel-15 NR. Therefore delaying the mobility measurements should be avoided.
Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
Based on our simulation results, we support option 3. 
Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
The RF margin is considered in the absolute RSRP measurement only. Thus relaxation includes RF margin + BB error for absolute RSRP measurement. For others (relative RSRP, absolute RSRQ, relative RSRQ), relaxation can be allowed only to account for the BB error. 
Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
It depends on outcome of issue 5-4-1. We don’t support extending the measurement period. 
Issue 5-4-5: Whether legacy RF margin can be considered for RedCap for FR1
Our view is to use the same RF margin as Rel-15 NR.

	Huawei
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option 2.
Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
Option 2. 
Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
Besides the measurements listed in recommended WF, SINR may also need to be considered.
Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
We expect no relaxation on measurement period.
Issue 5-4-5: Whether legacy RF margin can be considered for RedCap for FR1
Needs further study.

	vivo
	Issue 5-4-1:
Follow the GTW agreements.
Issue 5-4-5:
In our understanding, reusing the same RF margin as R15 is more reasonable.

	Qualcomm
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Following the agreements from GTW, we support Option B for measurement periods
Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
Support Option 1, this is in-line with what we had in cat1-bis
Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
FFS
Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
FFS
Issue 5-4-5: Whether legacy RF margin can be considered for RedCap for FR1
FFS

	Apple
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
Option B based on GTW agreements.
Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
Option 1, based on our simulation in R4-2117451.
Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
Option 1.
Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
Option 1 for extending the duty cycle, based on our simulation in R4-2117451.
Issue 5-4-5: Whether legacy RF margin can be considered for RedCap for FR1
Option 1, as same as Cat-1bis UE in LTE.

	MediaTek
	Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
FFS on whether to extend measurement or relax the accuracy requirements. 
Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
Need more time for further study. 
Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
Need more time for further study.
Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
Need more time for further study.
Issue 5-4-5: Whether legacy RF margin can be considered for RedCap for FR1
Need more time for further study.



Sub-topic 5-5 Measurement conditions for HD-FDD UE
Issue 5-5-1: Priority between SMTC and UL transmission
· Proposals
· Option 1 (HW): It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
· Option 2: TBA
· Recommended WF

Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
· Proposals
· Option 1 (Apple): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2: TBA
· Recommended WF
· TBA

Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
· Proposals
· Option 1 (Apple): Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.
· Recommended WF
· TBA

Issue 5-5-4: Measurement period relaxation for HD-FDD
· Proposals
· Option 1 (HW): Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.
· Recommended WF
· TBA

Sub topic 5-5 
	Company
	Comments

	Ericsson
	Issue 5-5-1: Priority between SMTC and UL transmission
We can agree that clarification can be done on the availability of DL subframes needed for the HD-FDD to fulfil the different requirements when DL and UL overlaps. 

Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
We understand the intention. We would like to understand the proposal better, the identification of neighbour cells takes a period of time, but the UE does not measure continuously on the neighbour cell, it measures with certain periodicity. In our view, a better approach can be to clarify that at least N number of DL subframes containing the synchronization signals of the neighbour cells are available at the UE during the measurement period, then rest can be up to UE implementation. The HD-FFD requirements in LTE was defined following this approach. 
Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
Option 1 is agreeable. 
Issue 5-5-4: Measurement period relaxation for HD-FDD
Option 1 is agreeable.

	Huawei
	Issue 5-5-1: Priority between SMTC and UL transmission
Option 1. In RAN1 discussion the SSB refers to the SSB in serving cell. However from RRM point of view, measurements are based on SMTC which is configured per frequency layer.  It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
Option 1

Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
Option 1
Issue 5-5-4: Measurement period relaxation for HD-FDD
Option 1, follow the principle as LTE cat.1bis.

	vivo
	Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
Option 1

Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
Option 1


	Apple
	Issue 5-5-1: Priority between SMTC and UL transmission
Option 1. We propose to prioritize SMTC window over UL transmission.
Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
Option 1. To Ericsson, NR RedCap is a little different from LTE Cat-1bis, because in NR UE is required to measure/detect cell only within SMTC window, and since Tx beams might be used for different SSBs, the SSBs inside SMTC window shall be prioritized by default. If we guarantee DL RS within measurement period but outside SMTC, UE is still not able to do measurement. 
Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
Option 1.
Issue 5-5-4: Measurement period relaxation for HD-FDD
Need more discussion on prioritization or how to capture the side condition for RRM requirement.

	MediaTek
	Issue 5-5-1: Priority between SMTC and UL transmission
Clarifications on the scheduling availability between UL and DL in HD-FDD bands is needed.
Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
FFS.
Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
Option 1 is agreeable. 
Issue 5-5-4: Measurement period relaxation for HD-FDD
Need further study and wait until we reach agreements on scheduling availability when UL and DL overlaps in HD-FDD.


Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#5
	Issue 5-1-1: Inter-frequency without gap
· Proposals
· Option 1 (Apple, Xiaomi, ZTE, vivo, MTK, Oppo):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
· Option 2 (HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Option 3 (QC): FFS
Recommended WF for 2nd round
Since this issue was agreed as FFS at last meeting, and based on the 1st round comment, check if following can be agreed:
“RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.”

Issue 5-1-2: ‘NeedForGap’ and ‘NCSG’

· Recommended WF
· It was already agreed in R4-2115364 to not support ‘NeedForGap’ and ‘NCSG’ is single path and single searcher is assumed. Thus no more discussion needed. 

Issue 5-1-3: CSSF outside gap
· Proposals
· Option 1 (Xiaomi, Ericsson): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 2 (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 3 (QC): FFS
Recommended WF for 2nd round:
Since this issue was agreed as FFS at last meeting. Related to Issue 5-1-1. Try to agree on one of the options based on outcome of Issue 5-1-1.

Issue 5-1-4: CSSF within gap
· Proposals
· Option 1 (Xiaomi, HW, vivo, Apple, MTK, Oppo): The current design for CSSF within gap could be reused for RedCap UE.
· Option 2 (E///): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote PCell’s measurement.
Recommended WF for 2nd round:
Since this issue was agreed as FFS at last meeting, and based on the 1st round comment, check if following can be agreed:
The current design for CSSF within gap could be reused for RedCap UE.

Issue 5-2-1: Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Tentative agreement:
The number of attempts (samples) for PSS/SSS detection for FR1 is extended. 

Issue 5-2-2: If number of attempts are increased, how much to increase for FR1
· Proposals
· Option 1 (vivo): Increase by 1 or 2 samples
· Option 1b (Apple): 2 samples
· Option 2 (HW, MTK, E///, vivo): increase by 1 sample
· Option 3 (QC): increase by 3 times for FR1
Recommended WF for 2nd round:
Based on the 1st round comments, check if option 2 can be a compromise agreement.

Issue 5-2-3: Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
· Proposals
· Option 1 (vivo, Apple, E///, HW): Yes
· Option 2 (E///): No
· Option 3 (MTK): More simulations needed
Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 

Issue 5-2-4: If number of attempts are increased, how much to increase for FR2
· Proposals
· Option 1 (vivo, HW): Increase by 1 or 2 samples
· Option 1b (Apple, vivo, HW, E///): 1 sample
· Option 2 (MTK): More simulations needed

Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 

Issue 5-3-1: Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· Proposals
· Option 1 (Apple, HW, E///, QC, vivo): Yes
· Option 2 (vivo): No
· Option 3 (MTK): More simulations needed
· Note: Total 3 SSB samples is assumed for FR1 in Rel-15.
Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 


Issue 5-3-2: If extended, how much to extend time index delay in FR1
· Proposals
· Option 1 (Apple): by 1 SMTC and extend the lower boundary to ‘160 ms’
· Option 2 (HW): 6 samples needed in total
· Option 3 (QC): 
· Option 3a: 8 attempts in total at -6 dB SNR
· Option 3b (QC): 4 attempts in total at -3 dB SNR
· Option 4 (MTK): More simulations needed

Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 

Issue 5-3-3: Whether to extend time index delay in FR2 (MIB decoding)
· Proposals
· Option 1 (vivo, HW, E///) : Yes
· Option 4 (MTK, Apple): More simulations/discussions needed
· Note: Total 5 SSB samples is assumed for FR2 in Rel-15.
Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 

Issue 5-3-4: If extended, how much to extend time index delay in FR2
· Proposals
· Option 1 (vivo): by 3 more samples
· Option 2 (HW): 11 samples needed in total
Recommended WF for 2nd round:
Since some company request more time to do simulations, discussions are postponed. Companies are encouraged to provide simulations results and analysis for next meeting. Thus no more discussions are expected in 2nd round. 

Issue 5-4-1: Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Agreements
· Method for defining 1 Rx requirements for SSB based measurement
· Relax accuracy level
· Measurement period
· Option A: Keep measurement period same as Rel-15
· Option B: Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number

Recommended WF for 2nd round
Companies are encouraged to continue the discussions and reach an agreement based on the option A and B in the agreement above. 

Issue 5-4-2: If accuracy level is relaxed, how much to relax? FR1 and FR2
· Proposals
· Option 1 (Apple, QC): 
· For FR1 with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for max Io=-70dBm, and 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
· Option 2 (HW): 0.5 dB
· Option 3 (E///): 1 dB for FR1, 1.5 dB for FR2
· Option 4 (MTK): More study needed.

Recommended WF for 2nd round
Given the agreement in previous issue that accuracy level is relaxed, more discussions are needed on how much to relax. Accuracy level belongs to performance part. Discussions can continue in 2nd round, e.g. discuss method for reaching consensus on the values. 

Issue 5-4-3: If accuracy level is relaxed, which measurement to relax FR1 and FR2
· Proposals
· Option 1 (Moderator, Apple): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ
· Option 2 (HW): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ + SINR
· Option 2 (QC, MTK): FFS
Recommended WF for 2nd round:
Accuracy level belongs to performance part. Continue the discussions in 2nd  based on the options above. 


Issue 5-4-4: If measurement period is extended, how much to extend? FR1 and FR2
Recommend WF for the 2nd round:
This is related to issue 5-4-1 as it depends on which option A or B is agreed. It is suggested to focus on reaching agreement on issue 5-4-1 first. No further discussions needed in 2nd round. 

Issue 5-4-5: 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 (E///, vivo): Use same RF margin as in Rel-15 NR.
· Option 3 (HW, QC, MTK): FFS
Recommended WF for 2nd round:
Accuracy level belongs to performance part. Continue the discussions in 2nd  based on the options above. 

Issue 5-5-1: Priority between SMTC and UL transmission
· Proposals
· Option 1 (HW, E///, Apple, MTK): It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Tentative agreement:
RAN4 to clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.

Issue 5-5-2: Priority between UL and DL during cell identification for HD-FDD
· Proposals
· Option 1 (Apple, HW, vivo): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (E///): Follow the LTE HD-FDD approach where availability of DL subframes are defined during cell identification.  
· Option 3 (MTK): FFS
Recommended WF for 2nd round:
Continue the discussion in 2nd round based on the 1st round comments and revised options. 

Issue 5-5-3: Priority between measurement gap and UL transmission for HD-FDD
· Proposals
· Option 1 (Apple, E///, HW, vivo, MTK): Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.
Tentative agreement:
Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.

Issue 5-5-4: 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.
· Option 2 (Apple, MTK): FFS
Recommended WF for 2nd round:
Continue the discussion in 2nd round based on the 1st round comments and revised options. 




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

	R4-2119056
	Ericsson
	Observation #5: RSRP based thresholds assuming 2 Rx UEs are used in various procedures in current specification including: rsrp-ThresholdSSB, rsrp-ThresholdCSI-RS, msgA-RSRP-ThresholdSSB, rsrp-ThresholdSSB-SUL, msgA-RSRP-Threshold.  
Observation #6: RSRP measurement accuracy is considerably degraded for 1 Rx UE compared to 2 Rx UE for RedCap. 
Proposal #10: 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.



Open issues summary
Sub-topic 6-1 LS on RSRP threshold for 1 Rx
Issue 6-1-1: LS
· Proposals
· Option 1: Draft LS in Annex of R4-2119056
· Recommended WF
· Companies to provide comments on the draft LS

Sub topic 6-1 
	Company
	Comments

	Ericsson
	Issue 6-1-1: LS
Whether to send LS depends on the outcome of discussion in Issue 2-4-3. Thus we suggest to discuss this issue after agreement is reached on Issue 2-4-3.

	Apple
	Issue 6-1-1: LS
Up to discussion in issue 2-4-3.



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#6
	Tentative agreement:
Issue 6-1-1: LS
Wait until agreement is reached on issue 2-4-3.



Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RedCap RRM requirements
	Ericsson
	WF to capture the agreements and open issues of thread [101-e][232] NR_redcap_RRM_1.

	LS on RSRP based thresholds for RedCap UE with 1 Rx
	Ericsson
	To: RAN WG2;
Depends on progress of issue 2-4-3

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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



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)
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Table 6.3.2.2-1: RE power control dynamic range.

Modulation scheme used.

RE power control dynamic range (dB)

g
o on the RE (down). (up).
= QPSK (PDCCH). 6. +4.
" QPSK (PDSCH)- 6. +3.
= 16QAM (PDSCH) 3 +3
= 64QAM (PDSCH) 0 0
= 256QAM (PDSCH) 0. 0.

NOTE:  The output power per carrier shall always be less or equal to

the maximum output power of the base station.-





