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Introduction
The discussion covers NR RedCap RRM AIs within 9.20.3.1, 9.20.3.2.
When updating this document, please remember to:
0 use track changes while adding your comments in this document (only updates marked with change marks will be taken into the next version),
1 change the file name, adding your company name, according to the instructions from RAN4 chair:
2 Length of file names shall be reduced, e.g.
2.1 At the beginning of first round, moderators share / ftp / tsg_ran / WG4_Radio / TSGR4_98_e / Inbox / Drafts / [98e][101] NR_NewRAT_SysParameters\Summary_101_1st round_v01.docx
2.2 After update by company A: Summary_101_1st round_v02_companyA
2.3 After update by company B: Summary_101_1st round_v03_companyA_companyB
2.4 After update by company C: Summary_101_1st round_v04_companyB_companyC
1st round
The following list of open issues was identified, based on the contributions, for the 1st round.
The following colour marking is used below:
3 A topic/issue proposed for discussion in: GTW session 1
4 No discussion in the 1st round
5 Topic #1: General and RRM requirements impacts

6 Topic #2: UE complexity reduction

7 Topic #3: Simulation Assumptions

8 Topic #4: Specification Impact
Sub-topic 4-1: RRM requirements in TS 38.133
Sub-topic 4-2: RRM requirements in TS 36.133


2nd round
TBD

1. Topic #1: General and RRM requirements impacts
Contributions from AI 9.20.3.1 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112129
	Apple
	Proposal 1: RAN4 defines inter-frequency RRM requirements for RedCap UE in Rel-17.
Proposal 2:
• Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
• RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
Proposal 3: agree on the table 1 for RRM impacts on TS38.133 for RedCap UE.
Proposal 4: Whether LTE cat-M1 or NB-IoT shall be considered for RedCap requirement in TS36.133 is discussed in case by case manner after sufficient progress is made in the WI.
Proposal 5: agree on the table 2 for RRM impacts on TS36.133 for RedCap UE.

	R4-2112191
	CMCC
	Proposal 1: It is proposed to discuss eDRX enhancements in RAN4 after the final conclusions on eDRX configurations are made in RAN2.
Proposal 2: Rel-16 RRM relaxation requirements in idle/inactive mode can be considered as the baseline for Rel-17 RedCap RRM relaxation in idle/inactive mode. 
Proposal 3: New RRM relaxation requirements in connected mode need to be defined for Rel-17 RedCap RRM relaxation.
Proposal 4: Define inter-frequency RRM requirements for RedCap UE in Rel-17 as low priority. 
Proposal 5: Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

	R4-2112643
	Vivo
	Proposal 1: The inter-frequency carriers for a Redcap terminal to be capable of monitoring is at least 3. Similar rule could be applied for LTE FDD/TDD if necessary.
Proposal 2: consider inter-frequency measurements (idle/inactivate/connected state) as the same priority as that of intra-frequency measurement (idle/inactivate/connected state).
Proposal 3: There is no impact on the requirement for maximum interruption in paging reception.
Proposal 4: The requirements of Handover, RRC re-establishment, RRC Connection Release with Redirection for Redcap will be impacted.
Proposal 5: For the RLM, the maximum number of RLM-RS resources, the PDCCH parameters for out-of-sync and in-sync evaluation and the evaluation period could be impacted. The interruption requirements defined at 8.2 are not applicable (no impact) for Redcap. 
Proposal 6: Do not discuss V2X requirements for Redcap at Rel-17 time frame.

	R4-2113148
	Intel Corporation
	Reduced number of Rx branches: 
New test setups: antenna configurations
Half-duplex FDD:
General contention resolution aspect: scheduling restrictions
Dedicated RRM measurements: cell detection, measurements, radio link monitoring, beam management
Test applicability for HD-FDD
New test setups: new RMC-s for HD-FDD
Impact due to eDRX up to 10.24s eDRX cycle:
Cell reselection requirements: serving cell evaluations, cell identification and measurement, reselection criteria and paging interruption
Test applicability for eDRX
New test setups: new eDRX configurations
Impact due to eDRX up to Up to 10000~s:
New designs are pending discussions
Impact due to relaxed RRM neighbour cell measurements in IDLE/INACTIVE modes:
Relaxation of serving cell evaluation
Relaxed monitoring of neighbour cells
Impact due to relaxed RRM neighbour cell measurements in CONNECTED mode:
Relaxed RLM
Relaxed neighbour cell measurement

	R4-2113284
	OPPO
	Proposal 1: RAN4 to define inter-frequency RRM requirements for RedCap UE in Rel-17.
Proposal 2: Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17.
Proposal 3: Considering the demand of dual mode terminals, RAN4 to define inter-RAT RRM requirements on LTE for RedCap UE in Rel-17.

	R4-2113845
	Huawei, HiSilicon
	Proposal 1: Inter-frequency RRM requirements are supposed to be defined for RedCap UE in Rel-17.
Proposal 2: Inter-RAT RRM requirements on LTE are supposed to be defined for RedCap UE in Rel-17.
Proposal 3: The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
Proposal 4: The existing core requirements of RLM, BFD and CBD can be applied for RedCap UE. The threshold in test cases needs further study.

	R4-2113865
	ZTE Corporation
	Proposal 1: Both 2-step and 4-step RA requirements shall be specified for reduced capability UEs.
Proposal 2: Define inter-RAT RRM requirements for RedCap UE in Rel-17.
Proposal 3: When discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features can be combined with RedCap.

	R4-2113947
	MediaTek Inc.
	Proposal 1: Support further study 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 and in-sync 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 introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Proposal 6: Support inter-frequency mobility for 5G NR RedCap devices in Rel-17.
Proposal 7: Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 at least in IDLE mode. FFS CONNECTED mode.

	R4-2114068
	Nokia, Nokia Shanghai Bell
	Proposal 1:	RRM core requirements for RedCap device are based on single CC.
Proposal 2:	No new RRM core requirements for HD-FDD type A RedCap device compared to legacy NR device need to be specified.
Proposal 3:	No SUL support is considered for RedCap device.
Proposal 4:	Inter-frequency RRM measurement requirements for RedCap device are needed for Rel-17.
Proposal 5:	Inter-RAT measurement requirements for RedCap device are limited to LTE.

	R4-2114084
	Ericsson
	Proposal #1: RAN4 to prioritize the work to develop to the intra-frequency requirements in release 17 RedCap WI. Inter-frequency requirements are developed if time allows in release 17. 
Proposal #2: RAN4 to not define inter-RAT RRM requirements for RedCap UE in Rel-17.
Proposal #3: RAN4 to study the cell detection performance for RedCap UE assuming the simulation assumptions in Annex A. 
Proposal #4: RAN4 to study the SSB based RRM measurement performance for RedCap UE assuming the simulation assumptions in Annex B.
Proposal #5: RAN4 to study the RLM and BFD performance for RedCap UE assuming the simulation assumptions in Annex C. 
Proposal #6: RAN4 to study the L1 RSRP measurement performance for RedCap UE assuming the simulation assumptions in Annex C. 
Proposal #7: RAN4 to study the SI reading performance for RedCap UE assuming the simulation assumptions in Annex D.

	R4-2112415
	Xiaomi
	Proposal 7: RAN4 to specify the RRM requirements for both intra-frequency measurement and inter-frequency measurement.
Proposal 8: RAN4 to deprioritize the discussion on the mobility requirements for inter-RAT measurements.



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 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Proposal 1 (Apple, Vivo, Oppo, Huawei, ZTE, MTK, Nokia, Xiaomi): RAN4 defines inter-frequency RRM requirements for RedCap UE in Rel-17.
Proposal 2 (CMCC, Ericsson): RAN4 prioritizes the work on intra-frequency RRM requirements, inter-frequency requirements are developed if time allows in the WI. 

Recommended WF
Discuss the proposals. 
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states


Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Proposal 1 (Apple, Oppo, Huawei, ZTE, Nokia, MTK): RAN4 to define inter-RAT RRM requirements on LTE for RedCap in Rel-17
Proposal 1a (Apple, Oppo, Huawei, ZTE, Nokia): 
• Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
• RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
Proposal 1b (MTK): 
• Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 at least in IDLE mode. FFS CONNECTED mode.
Proposal 2 (Ericsson, CMCC, Xiaomi): 
• Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Recommended WF
Discuss the proposals. 
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state

Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Proposal 1 (Apple, Oppo, Huawei, ZTE, Nokia, MTK): RAN4 to define inter-RAT RRM requirements on LTE for RedCap in Rel-17
Proposal 1a (Apple, Oppo, Huawei, ZTE, Nokia): 
• Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
• RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
Proposal 1b (MTK): 
• Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 at least in IDLE mode. FFS CONNECTED mode.
Proposal 2 (Ericsson, CMCC, Xiaomi): 
• Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Recommended WF
Discuss the proposals. 

Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Proposal 1 (Apple, Oppo, Huawei, ZTE, Nokia, MTK): RAN4 to define inter-RAT RRM requirements on LTE for RedCap in Rel-17
Proposal 1a (Apple, Oppo, Huawei, ZTE, Nokia): 
• Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
• RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
Proposal 1b (MTK): 
• Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 at least in IDLE mode. FFS CONNECTED mode.
Proposal 2 (Ericsson, CMCC, Xiaomi): 
• Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Recommended WF
Discuss the proposals. 

Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Proposal 1 (Apple, Oppo, Huawei, ZTE, Nokia, MTK): RAN4 to define inter-RAT RRM requirements on LTE for RedCap in Rel-17
Proposal 1a (Apple, Oppo, Huawei, ZTE, Nokia): 
• Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
• RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
Proposal 1b (MTK): 
• Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 at least in IDLE mode. FFS CONNECTED mode.
Proposal 2 (Ericsson, CMCC, Xiaomi): 
• Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Recommended WF
Discuss the proposals. 

Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Proposal 1 (Nokia): No SUL support is considered for RedCap device.
Recommended WF
Try to agree on proposal 1 under the assumption there is no RF support for SUL.

Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133

Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Proposal 1 (Apple): Whether LTE cat-M1 or NB-IoT shall be considered for RedCap requirement in TS36.133 is discussed in case by case manner after sufficient progress is made in the WI.
Recommended WF
To be further discussed.

Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Proposal 1 (Vivo): Do not discuss V2X requirements for Redcap at Rel-17 time frame.
Recommended WF
It is observed that V2X is not within the scope of RedCap WID. Thus no discussions are needed on this topic. 

Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Proposal 1 (ZTE): When discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features can be combined with RedCap.
Proposal 2(Apple): For R16 CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, and PL-RS change, defer the discussion until sufficient progress is made in the WI.
Recommended WF
Need further discussions.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Proposal 1 (Ericsson): When RAN4 defines the RRM requirement, it shall further consider the following factors for UE complexity reduction:
•	Single RF path is expected
•	Single searcher is expected
Recommended WF
Discuss the proposal.


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

	Company A
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE




	ZTE
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support defining inter-RAT, doesn’t see it as a problem.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Inter-RAT for 2G/3G can be skipped.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Support Option 1.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Support Option 1 and the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Support Option 1. The intention is to focus on what’s explicitly included in the WID.

	Huawei
	 Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support option 1. Both intra-frequency and inter-frequency mobility are crucial functionalities for UE. Moreover if there are no requirements of inter-frequency mobility, it means there is no limitation of UE performing inter-frequency mobility. As a result, the inter-frequency mobility performance is hard to be guaranteed.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Support option 1a. In current practical network, full NR coverage is not well guaranteed. At least LTE could be used as a coverage hole supplementary for NR. In order to ensure Redcap UE can have good connection, inter-RAT LTE mobility is supposed to be supported.
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Support option 1a. 
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Proposal 1a. Same reason as issue 1-2-1.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Proposal 1a. Same reason as issue 1-2-1.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Disagree with proposal 1. RF session is discussing the issue in parallel.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Agree with proposal 1, it is supposed to be discussed in case by case manner for Redcap.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Agree with the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Proposal 1 and proposal 2 are fine.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Agree with observation with single searcher as CA is not supported for Redcap.

	Apple
	Issue 1-1-1: Inter-frequency support 
Support option 1.
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Support option 1a.
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Support option 1a.
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Support option 1a.
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Support option 1a.
Issue 1-6-1: SUL support
Fine with proposal 1 unless RF session has conclusion to introduce it in RedCap
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Support proposal 1.
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Support proposal 1.
Issue 1-9-1: Combination of features
Support both proposal 1 and proposal 2.
Issue 1-10-1: Assumptions on UE
Fine with proposal 1.

	Intel
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support specifying Inter-frequency RRM requirements.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
No need to consider 2G/3G in general.
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
No need to consider 2G/3G in general.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
This is important. Support specify IDLE RRM requirements towards LTE.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Deprioritized.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
No restriction is seen.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Important discussion. We are open currently. Let’s not exclude cat-1bis.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
R15 should serve as the baseline. Besides case-by-case discussion on specific R16 features.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Further discussion is needed.




	CMCC
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Our consideration to deprioritize inter-frequency RRM requirements is to consider the limited time left in Rel-17. We prefer to focus on intra-frequency first, if time allows, we can also define inter-frequency requirements.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
For all the inter-RAT related discussion, our proposal is to not define inter-RAT requirements for RedCap UE in Rel-17 considering the limited time left. 
For inter-RAT 2G/3G requirements, all companies agree to not define RRM requirements. 
For inter-RAT LTE requirements, some companies think inter-RAT LTE measurement is very important for wearable RedCap UE. One question is that what UE category we consider for LTE when considering the inter-RAT mobility between LTE and NR. 
And for proposal 1b (support LTE inter-RAT mobility for 5G NR RedCap devices at least in IDLE mode, FFS CONNECTED mode), we have different view on this point. If companies think inter-RAT mobility between LTE and NR are very important, connected mode requirements should be prioritied, instead of idle mode.
And if companies believe inter-RAT LTE mobility is essential, we prefer to focus on intra-frequency first, if time allows, we can also define inter-RAT LTE mobility requirements. 
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
OK with the recommended WF, follow RF conclusion on the support of SUL.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
OK with the recommended WF, follow RF conclusion on the support of SUL.
As we commented in issue 1-5-1, which LTE UE category is considered for inter-RAT mobility is an important aspect we need to consider.
This issue is mainly related to the UE types and use cases, better to have a more focused scope in Rel-17 than involving all possible cases.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Agree with the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Difference between proposal 1 and 2 is that proposal 2 list some explicit features, but proposal 1 is more general. In general, we are OK with the principle in proposal 1.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Whether single RF path is expected should depend on RF session discussion. For the single searcher assumption, does it mean that RedCap UE will not support CA at all? More discussion is needed before agree on the assumptions.

	Xiaomi
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support
Support Option 1.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
We propose to deprioritize the inter-RAT discussion for the limited time reason. If most companies support to define the inter-RAT requirement in R17, we can go with Option 1a. 
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Same comment as Issue 1-2-1.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Same comment as Issue 1-2-1.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Same comment as Issue 1-2-1.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Support Option 1.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Support the proposal, and conclusions from LTE Cat-1bis UE requirements could be considered as well.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Support the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Both proposals are fine


	OPPO
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support
Support proposal 1.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Option 1a. 
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Same comment as Issue 1-2-1.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Same comment as Issue 1-2-1.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Same comment as Issue 1-2-1.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Support the proposal, and conclusions from LTE Cat-1bis UE requirements could be considered as well.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Support the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Both proposals are fine


	vivo
	 Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support option 1.  
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Support option 1a. From deployment point of view, supporting LTE technology is crucial from coverage and providing ubiquitous user experience for Redcap UE point of view. 
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Support option 1a. 
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Proposal 1a. 
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Proposal 1a. Same reason as issue 1-2-1.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
OK with proposal 1. 
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
FIne with proposal 1
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Agree with the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Support Proposal 1 as a general principle.  Proposal 2 is fine.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
OK with the proposal. 

	Ericsson
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Our preference is to develop the RedCap requirements following a step-by-step approach where the intra-frequency requirements are developed first, followed by inter-frequency requirements. However, due to large interest from companies to develop both intra- and inter-frequency requirements at the same time, we can also accept option 1. 
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
We are fine to not define any inter-RAT RRM requirements on 2G/3G in IDLE/INACTIVE state.
On inter-RAT LTE see our comments under issues 1-4-1 and 1-5-1.

Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
We are fine to not define any inter-RAT RRM requirements on 2G/3G in CONNECTED state.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Our preference is to develop the RedCap requirements following a step-by-step approach where the NR intra-frequency (and inter-frequency) requirements are developed first, followed by inter-RAT LTE requirements. To reduce workload we propose not to develop any inter-RAT requirements in LTE in release 17. In any case no new LTE requirements should be introduced. Therefore, if inter-RAT LTE requirements are specified then the existing inter-RAT LTE requirements (e.g. LTE inter-RAT in 38.133) shall be reused for redcap.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Same view as for Inter-RAT LTE in IDLE/INACTIVE states (issue 1-4-1).
Our preference is to develop the RedCap requirements following a step-by-step approach where the NR requirements are developed first, followed by inter-RAT LTE requirements. Therefore we propose not to develop any inter-RAT requirements in LTE in release 17. In any case no new LTE requirements should be introduced. Therefore, if inter-RAT LTE requirements are specified then the existing inter-RAT LTE requirements (e.g. LTE inter-RAT in 38.133) shall be reused for redcap.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
We are fine with recommended WF.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
As commented in issue 1-4-1/1-5-1, our view is to not develop LTE inter-RAT requirements in release 17 given the large amount of work this would require and this work cannot be done within the current time plan of release 17 RedCap WI.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
We support recommended WF
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Both proposals are fine and combination of features shall be discussed later when more progress is reached in the WI.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Proposal 1 is agreeable since only single carrier is assumed for RedCap in release 17. The WI includes RedCap UEs with both 1 receive branch and 2 receive branches. For RedCap UEs with 2 receive branches, we propose to also agree on following: 
“For RedCap UE with 2 receive branches, the release 15 NR UE measurement requirements are reused that are not affected by the reduced BW.”

	MediaTek
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support Inter-frequency mobility in RedCap UEs in Rel-17.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Don’t support Inter-RAT mobility 2G/3G in IDLE/INACTIVE states for RedCap UEs in Rel-17.
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Don’t support Inter-RAT mobility 2G/3G in CONNECTED state for RedCap UEs in Rel-17.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 in IDLE/Inactive mode.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
The LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 in CONNECTED mode are FFS. 
Support LTE inter-RAT mobility for 5G NR RedCap devices in Rel-17 in CONNECTED mode. 
Given the majority of the companies are tend to be supportive to Inter-RAT LTE in IDLE/INACTIVE and in CONNECTED modes, hence we are also fine to support inter-RAT LTE in CONNECTED mode.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Support SUL for RedCap UEs. However, we think this agenda should be discussed in RAN4 RF requirement.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Agree with proposal 1.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Agree with recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
In general, we agree with proposal 1 but also we are fine with recommended WF.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Define requirement by assuming single RF path and single searcher is reasonable.

	Qualcomm
	Issue 1-1-1: Inter-frequency support 
Support proposal 1. Inter-frequency requirements are needed for Redcap
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Support proposal 1. Given limited NR coverage, it is desirable to provide support for LTE inter-RAT mobility
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Given limited NR coverage, it is desirable to provide support for LTE inter-RAT mobility in Connected mode as well.
Issue 1-6-1: SUL support
Agree with proposal 1.
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Agree with proposal 1
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Agree with proposal 1
Issue 1-9-1: Combination of features
Fine with proposal 1
Issue 1-10-1: Assumptions on UE
Agree with proposal 1.

	Nokia
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Support proposal 1. Inter-frequency support is required due to mobility of RedCap devices. It should be handled with equal priority to intra-frequency carrier support.
Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Support proposal 1a. Mobility towards 2G/3G is not needed for RedCap devices in idle state.
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Support proposal 1a. Mobility towards 2G/3G is not needed for RedCap devices in connected state.
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
Support proposal 1a. Underlying LTE coverage should be usable for RedCap devices in idle state.
Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
Support proposal 1a. Underlying LTE coverage should be usable for RedCap devices in connected state.
Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
Proposal 1. We agree to the recommended WF.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Support proposal 1.
Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Fine with the recommended WF.
Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
We support proposal 1. Each feature being combined with RedCap shall have sufficient justification as complexity reduction is a major target for RedCap device.
Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
We support proposal 1.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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

	Sub-topic 1-1,
	Sub-topic 1-1: Inter-frequency support
Issue 1-1-1: Inter-frequency support 
Tentative agreement:
RAN4 to develop intra-frequency and inter-frequency requirements for release 17 RedCap with equal priority.


Sub-topic 1-2: Inter-RAT 2G/3G in IDLE/INACTIVE states
Issue 1-2-1: Inter-RAT 2G/3G in IDLE/INACTIVE states
Tentative agreement:
Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
Sub-topic 1-3: Inter-RAT 2G/3G in CONNECTD state
Issue 1-3-1: Inter-RAT 2G/3G in CONNECTED state
Tentative agreement:
Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17

Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
To be discussed in GTW session 1 
Candidate options:
· Option 1 (Huawei, Apple, Intel, Oppo, Vivo, MTK, Nokia): RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
· Option 2 (CMCC; Ericsson, Xiaomi): Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
To be discussed in GTW session 1 
Candidate options:
· Option 1 (Huawei, Apple, Intel, Oppo, Vivo, MTK, Nokia): RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
· Option 2 (CMCC; Ericsson, Xiaomi): Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

Sub-topic 1-6: SUL support
Issue 1-6-1: SUL support
· Proposal 1: No SUL support is considered for RedCap device.
· Proposal 2 (Moderator): No SUL support is considered for RedCap device under the assumption there is no RF support for SUL.
· Supporting companies for proposal 1: Nokia, ZTE, Apple, Xiaomi, Vivo, Qualcomm, (Intel?) 
· Objecting companies for proposal 1: Huawei
· Supporting companies for proposal 2: CMCC, Ericsson, MTK, Nokia
Tentative agreement:
Whether to support SUL for RedCap in RRM depends on RF agreement.
Sub-topic 1-7: Consideration of LTE cat-M1 or NB-IoT for RedCap in 36.133
Issue 1-7-1: Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
Candidate options:
· Option 1: Whether LTE cat-M1 or NB-IoT shall be considered for RedCap requirement in TS36.133 is discussed in case by case manner after sufficient progress is made in the WI.
Tentative agreement:
Consideration of LTE cat-M1 or NB-IoT for RedCap is related to LTE inter-RAT support under sub-topic 1-4 and 1-5. This issue shall be discussed after agreement is reached on whether to support LTE inter-RAT support for RedCap. 

Sub-topic 1-8: V2X requirements for Rel-17 RedCap
Issue 1-8-1: V2X requirements for Rel-17 RedCap
Tentative agreement:
V2X is not within the scope of RedCap WID. Thus no more discussions are needed on this topic.

Sub-topic 1-9: Combination of features
Issue 1-9-1: Combination of features
Tentative agreement:
· When discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features (such as R16 CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, and PL-RS change, etc.) can be combined with RedCap case by case based on justification.


Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE

Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Discuss whether following revised proposal 1 can be agreed:
· Proposal 1: When RAN4 defines the RRM requirement, it shall further consider the following factors for UE complexity reduction:
a. Single RF path is expected based on RF agreement
b. Single searcher is expected given that there is no CA support as agreed in R4-2108359.

Also discuss whether proposal 2 can be agreed:
· Proposal 2: “For RedCap UE with 2 receive branches, the release 15 NR UE measurement requirements are reused that are not affected by the reduced BW.”




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 1-4: Inter-RAT LTE in IDLE/INACTIVE states
Issue 1-4-1: Inter-RAT LTE in IDLE/INACTIVE states
To be discussed in GTW session 1 
Candidate options:
· Option 1 (Huawei, Apple, Intel, Oppo, Vivo, MTK, Nokia): RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
· Option 2 (CMCC; Ericsson, Xiaomi): Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.
Following agreements were reached during the GTW session. 
· Agreements:
· Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap UEs
· Use 2RX inter-RAT LTE requirements defined in TS 38.133 as baseline
· For 1RX capable RedCap UEs
· Use LTE Cat1bis requirements in TS 36.133 as baseline
· FFS whether and how to define inter-RAT NR RRM requirements for LTE UEs with RedCap capabilities in IDLE/INACTIVE and CONNECTED states

Recommended WF
·  No more discussions are needed in 2nd round.


Sub-topic 1-5: Inter-RAT LTE in CONNECTD state
Issue 1-5-1: Inter-RAT LTE in CONNECTED state
To be discussed in GTW session 1 
Candidate options:
· Option 1 (Huawei, Apple, Intel, Oppo, Vivo, MTK, Nokia): RAN4 defines inter-RAT RRM requirements on LTE for RedCap UE in Rel-17
· Option 2 (CMCC; Ericsson, Xiaomi): Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.
Following agreements were reached during the GTW session. 
· Agreements:
· Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap UEs
· Use 2RX inter-RAT LTE requirements defined in TS 38.133 as baseline
· For 1RX capable RedCap UEs
· Use LTE Cat1bis requirements in TS 36.133 as baseline
· FFS whether and how to define inter-RAT NR RRM requirements for LTE UEs with RedCap capabilities in IDLE/INACTIVE and CONNECTED states

Recommended WF
· No more discussions are needed in 2nd round.


Sub-topic 1-10: Assumptions for defining UE requirements
Issue 1-10-1: Assumptions on UE
Candidate options:
To be discussed in GTW session 1 
Discuss whether following revised proposal 1 can be agreed:
· Proposal 1: When RAN4 defines the RRM requirement, it shall further consider the following factors for UE complexity reduction:
1. Single RF path is expected based on RF agreement
1. Single searcher is expected given that there is no CA support as agreed in R4-2108359.
Recommended WF
Discuss the proposal.


To be discussed in GTW session 1 
Also discuss whether proposal 2 can be agreed:
· Proposal 2: “For RedCap UE with 2 receive branches, the release 15 NR UE measurement requirements are reused that are not affected by the reduced BW.”
Recommended WF
Discuss the proposal.
Following agreements were reached during the GTW sessions:
· Agreements:
· Define separate set of requirements for 1RX and 2RX capable RedCap UEs
· For RedCap UEs using 2 RX branches
· Use Release 15 NR UE measurement requirements for single carrier operation as baseline
· Single searcher is assumed
· For RedCap UE using 1 RX branches
· Define a new set of RRM requirements for single carrier operation
· Single searcher is assumed
· Note: the changes related to reduced BW and HD-FDD shall be further discussed
Recommended WF
· No more discussions are needed in 2nd round.

Topic #2: UE complexity reduction
Proposals based on contributions from AI 9.20.3.2 and 9.20.3.2 are discussed here.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112130
	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.
· for CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement, defer the discussion until sufficient progress is made in the WI. 
Proposal 2: Regarding the reduced minimum number of Rx branches for RedCap,
· for IDLE/Inactive mobility,
· Cell re-selection (cell evaluation, measurement, detection) needs to be revisited due to 1Rx
· Ranking margin for re-selection (up to measurement accuracy) needs to be revisited 1Rx
· for Connected mobility,
· SSB based Cell identification/measurement delay needs to be revisited due to 1Rx
· SSB based L3 measurement accuracy requirement needs to be revisited due to 1Rx.
· for HO/Reestablishment/redirection/active TCI switching, delay requirement needs to be revisited due to 1Rx
· for SSB/CSI-RS based RLM/BFD,
· Hypothetical PDCCH transmission parameter needs to be revisited due to 1Rx.
· The SNR threshold setup in TCs need to be revisited due to 1Rx.
· for SSB/CSI-RS based CBD,
· No need to revisit evaluation period due to 1Rx. 
· The margin of L1-RSRP setup in TCs need to be revisited due to 1Rx
· for SSB/CSI-RS based L1-RSRP
· No need to revisit SSB/CSI-RS based L1-RSRP measurement delay requirement due to 1 Rx
· SSB/CSI-RS based L1-RSRP accuracy needs to be revisited due to 1Rx.
· For CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, and PL-RS change, defer the discussion until sufficient progress is made in the WI. 
Proposal 3: RAN4 to discuss maximum number of DL MIMO layers and relaxed maximum modulation order in performance phase for demod.
Proposal 4: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE.
Proposal 5: 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.

	R4-2112415
	Xiaomi
	Proposal 1: The RRM measurement requirements would not be impacted by the UE bandwidth reduction.
Proposal 2: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement.
Proposal 3: The current measurement requirements would not be impacted by HD-FDD.
Proposal 4: The neighbour cell dfetection requirements need to be revaluated for 1Rx RedCap UE.
Proposal 5: The cell identification delay would need to be extended for 1Rx RedCap UE.
Proposal 6: RAN4 to evaluate UE measurement capability for 1Rx RedCap device, and the corresponding side conditions and accuracy requirements.

	R4-2112644
	Vivo
	Proposal 1: The baseline simulation assumptions of above areas listed at appendix are agreed in this meeting and captured in the related WF.
Proposal 2: Compared with the legacy requirements, considering more samples when defining PSS/SSS detection requirement for RedCap.
Proposal 3: Compared with the legacy requirements, considering more samples when defining SSB index detection delay requirement for RedCap.
Proposal 4: Compared with the legacy requirements, considering more samples when defining SS-RSRP measurement requirements for RedCap.
Proposal 5: Under the same BLER value for IS and OOS, increasing the number of CCEs or power boosting could be considered to ensure Redcap UE has compatible coverage performance as legacy UE. 

	R4-2113285
	OPPO
	Proposal 1: RAN4 to evaluate the fast BWP switching delay if only the central frequency is changed among the BWP for RedCap UE.

	R4-2113846
	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: RAN4 may need to specify the delay and/or interruption requirements of redcap UE RF retuning when RedCap UE hops to transmit/receive outside 20MHz.
Proposal 3: Measurement accuracy shall be evaluated for RedCap UE with 1 Rx.
Proposal 4: The threshold Qout/Qin in RLM test shall be re-evaluated for RedCap UE with 1 Rx.
Proposal 5: It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Proposal 6: No RRM impact due to Maximum number of DL MIMO layers and Relaxed maximum modulation order.

	R4-2113847
	Huawei, HiSilicon
	Simulation assumption for measurement accuracy for RedCap UE with 1 RX

	R4-2113866
	ZTE Corporation
	Proposal 1: RRM requirements related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting shall be modified.
Proposal 2: For some RRM requirements for instance the random access, there may need to be at least two sets of requirements for RedCap UEs depending on whether early indication of the UR type is supported / successful.
Proposal 3: RRM requirements related to interruptions shall be modified for redCap UEs

	R4-2113955
	MediaTek Inc.
	Proposal 1: Support further study 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 and in-sync 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 introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Proposal 6: Support the study and discussion of reducing the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.
Proposal 7: Support using SLS to determine the reduction in the number cells/layers/frequencies/SSBs in RedCap NR UEs.

	R4-2114083
	Ericsson
	Proposal 1: When RAN4 defines the RRM requirement, it shall further consider the following factors for UE complexity reduction:
· Single RF path is expected
· Single searcher is expected
Proposal 2: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap.
Proposal 3:  RAN4 needs to revisit the design for CSSF within gap to guarantee PCell’s mobility.
Proposal 4: To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities.
Proposal 5: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 6: The maximum interruption time during paging reception shall be studied for RedCap UEs.
Proposal 7: New handover requirements are needed for RedCap UEs.
Proposal 8: RAN4 to define new requirements for RRC re-establishment procedure RedCap. 
Proposal 9: RAN4 to define new requirements for RRC Connection release with redirection procedure for RedCap.
Proposal 10: Whether new RA requirements are introduced for RedCap depends on RAN1 PRACH design. 
Proposal 11: RAN4 to discuss whether Rel-15 NR UE transmit timing requirements can be reused for RedCap. 
Proposal 12: New RLM and BFD requirements are defined for RedCap based on the simulation study.
Proposal 13: New RRM measurement requirements are defined for RedCap based on the simulation study.

	R4-2114575
	Qualcomm Incorporated
	Proposal 1: A RedCap UE shall meet the Te requirements for an initial transmission provided that at-least one SSB is available in the active DL BWP of the UE during the last 160ms.
Proposal 2: When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.
Proposal 3: RAN4 to discuss the impact of Rx branch reduction on the following topics
· Cell reselection
· RLM/LR
· Measurement procedures
· Measurement accuracy
	
Proposal 4: Discuss if, and what, conclusions from LTE Cat 1bis UE requirements w.r.t. Rx antenna reduction can be used for NR RedCap UE as well.

	R4-2114490
	Huawei, HiSilicon
	Proposal 1: RedCap UE should support center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth. 
Proposal 2: BWP framework can be utilized for Redcap UE for the scenario that UE only performs RF retuning across a bandwidth wider than UE maximum bandwidth without change BWP specific parameters.
Proposal 3: Introduce new BWP retuning delay requirement for Redcap UE applying for cases that only BWP center frequency is changed, the other BWP parameters does not change. The new BWP retuning schedule delay follows current BWP switching delay defined in TS 38.133, i.e. type1 or type2 is up to UE capability reporting. The UE is not required to transmit or receive signals with a time duration of 140us.
Proposal 4: Send LS to RAN1 to inform them the new BWP retuning delay requirement for Redcap UE, the specific use case applied with the new requirement is up to RAN1.

	R4-2113868
	ZTE Corporation
	Proposal 1: RRM requirements related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting shall be modified.
Proposal 2: When the delay is proportional to the number of Rx chains, relax the delay by multiplying a constant parameter.
Proposal 3: Accuracy requirements shall be studied after core requirements are specified.
Proposal 4: For some RRM requirements for instance the random access, there may need to be at least two sets of requirements for RedCap UEs depending on whether early indication of the UR type is supported / successful.



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 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Proposal 1 (Vivo): The maximum number of RLM-RS resources could be impacted.
Recommended WF
Discuss the proposal.

Issue 2-1-2: Impact on BW used in RLM
Proposal 1 (MTK): Support further study the bandwidth parameters for CSI-RS based RLM to accommodate the reduced maximum bandwidth in RedCap for FR1.
Proposal 2 (Apple, Ericsson): 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.
 Recommended WF
Discuss the proposals. 

Issue 2-1-3: Impact on RLM evaluation period
Proposal 1 (Vivo, Ericsson): The evaluation period could be impacted. 
Proposal 2 (Huawei): The existing core requirements of RLM can be applied for RedCap UE. The threshold in test cases needs further study.
Recommended WF
Discuss the proposals. 

Issue 2-1-4: How to derive RLM evaluation period if impacted
Proposal 1 (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 proposal. 

Issue 2-1-5: Impact on parameters for IN/OOS
Proposal 1 (Vivo, Apple, Ericsson): The PDCCH parameters for out-of-sync and in-sync evaluation could be impacted. 
Proposal 2 (Huawei): Existing requirements apply.
Recommended WF
	Companies to discuss the proposals.

Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Proposal 1 (Vivo): number of CCEs, power boosting
Proposal 2 (MTK): the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy for out-of-sync and in-sync with single antenna port to be with [3] dB higher compared to the existing two antenna requirements.
Recommended WF
	Companies to discuss the proposals.


Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Proposal 1 (Vivo): The PDCCH parameters for out-of-sync and in-sync evaluation could be impacted. 
Proposal 1a (Huawei, Ericsson, Apple): The threshold Qout/Qin in RLM test shall be re-evaluated for RedCap UE with 1 Rx.
Proposal 1b (Apple,): For SSB/CSI-RS based RLM,
· The SNR threshold setup in TCs need to be revisited due to 1Rx.
Recommended WF
The detailed SINR threshold to be discussed under performance part.


Sub-topic 2-2: Link recovery requirements

Issue 2-2-1: Impact on BW used in BFD
Proposal 1 (Apple, Ericsson): For CSI-RS based BFD, the bandwidth in hypothetical PDCCH transmission parameter tables shall be changed to 24PRBs for 60kHz SCS case in FR1.
Recommended WF
Discuss the proposal. 


Issue 2-2-2: Impact on SINR thresholds used in BFD
Proposal 1 (Apple, Ericsson): For SSB/CSI-RS based BFD, The SNR threshold setup in TCs need to be revisited due to 1Rx.
Proposal 2 (Huawei): The threshold in test cases needs further study.

Recommended WF
The SNR threshold setup in test cases can be discussed in the performance part of the WI at later stage. Thus no need to discuss the proposals. 


Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Proposal11 (Apple, Ericsson): For SSB/CSI-RS based BFD,
· Hypothetical PDCCH transmission parameter needs to be revisited due to 1Rx.
Proposal 2 (Huawei): The existing core requirements of BFD can be applied for RedCap UE. 
· Recommended WF
Discuss the proposals. 

Issue 2-2-4: Impact on evaluation period used in CBD
Proposal1 1 (Apple): For SSB/CSI-RS based CBD, no impact on evaluation period due to 1 rx. The margin of L1-RSRP setup in TCs need to be revisited due to 1Rx
Proposal 2 (Huawei): The existing core requirements of CBD can be applied for RedCap UE. The threshold in test cases needs further study.
· Recommended WF
Discuss the proposals. 

Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Proposal1 1 (Apple): 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.
· Recommended WF
Discuss the proposals. 

Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Proposal1 1 (Apple, Huawei): 
· for SSB/CSI-RS based CBD,
· No need to revisit evaluation period due to 1Rx. 
· for SSB/CSI-RS based L1-RSRP
· No need to revisit SSB/CSI-RS based L1-RSRP measurement delay requirement due to 1 Rx
Proposal1 2 (Ericsson): L1 RSRP measurement requirements used in CBD are impacted. Simulation assumptions are proposed to study the impact. 
· Recommended WF
L1-RSRP measurement accuracy levels and setup in test cases belong to performance part. However, companies to provide their view on the core requirements (number of samples, evaluation period) for the L1-RSRP measurement requirements due to 1Rx.  


Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement 
Proposal1 1 (Apple, Huawei): 
· for SSB/CSI-RS based CBD,
· The margin/threshold of L1-RSRP setup in TCs need to be revisited due to 1Rx
· for SSB/CSI-RS based L1-RSRP
· 
· SSB/CSI-RS based L1-RSRP accuracy needs to be revisited due to 1Rx.
Proposal1 2 (Ericsson): L1 RSRP measurement requirements used in CBD are impacted. Simulation assumptions are proposed to study the impact. 
· Recommended WF
Discuss the proposals.

Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Proposal1 1 (Apple): For CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement, defer the discussion until sufficient progress is made in the WI. 
· Recommended WF
Try to agree on proposal 1. 

Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
Proposal 1 (Nokia, Xiaomi): No new RRM core requirements for HD-FDD type A RedCap device compared to legacy NR device need to be specified.

Proposal 2 (Ericsson, Intel, MTK, Apple): New RRM core requirements are needed for HD-FDD type A RedCap UEs.  
Recommended WF
Discuss the proposals. 



Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Proposal 1 (MTK): Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Proposal 1a (Apple): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE.
Proposal 1b (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.

Proposal 2 (Huawei): It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Recommended WF
Companies to provide their view on whether the UE measurements are always prioritized over UL transmissions.



Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Recommended WF
If UE measurements are prioritzed over UL transmission for HD-FDD (see previous issue), then companies to provide their views on the measurements scenarios, e.g. whether all DL measurements are prioritized or all gaps are prioritized.

Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Proposal 1 (MTK): 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.

Recommended WF
Discuss the proposals. 

Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Proposal 1 (Vivo): RedCap measurement capability is reduced. 
Proposal 2 (MTK): Support the study and discussion of reducing the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.

Recommended WF
Discuss the proposals. 


Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Proposal 1 (Vivo): The inter-frequency carriers for a Redcap terminal to be capable of monitoring is at least 3. Similar rule could be applied for LTE FDD/TDD if necessary.
Proposal 2 (MTK): Support using system level simulation (SLS) to determine the reduction in the number cells/layers/frequencies/SSBs in RedCap NR UEs.

Recommended WF
Discuss the proposals. 

Issue 2-4-3: Multicarrier operation 
Proposal 1 (Nokia): RRM core requirements for RedCap device are based on single CC.

Recommended WF
Following agreement was reached at previous meeting [R4-2108359]: “RAN4 should focus on RRM requirements that are relevant to PCell operation, i.e. no DC or CA is considered for RedCap in release 17.“. Therefore no need to discuss proposal 1 further. 

Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Proposal 1 (Apple, Huawei): The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
Proposal 2 (Qualcomm Incorporated): A RedCap UE shall meet the Te requirements for an initial transmission provided that at-least one SSB is available in the active DL BWP of the UE during the last 160ms.
Proposal 3 (Ericsson): RAN4 to discuss whether Rel-15 NR UE transmit timing requirements can be reused for RedCap.

Recommended WF
Discuss the proposals

Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Proposal 1 (Ericsson, Intel): The maximum interruption time during paging reception shall be studied for RedCap UEs. Simulation assumptions proposed.
Proposal 2 (Vivo, Apple): There is no impact on the requirement for maximum interruption in paging reception.

Recommended WF
Discuss the proposals. 

Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Proposal 1 (ZTE): RRM requirements related to interruptions shall be modified for redCap UEs.
Proposal 2 (Vivo, Apple): The interruption requirements defined at 8.2 are not applicable (no impact) for Redcap.
Recommended WF
Discuss the proposals. 

Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Proposal 1 (ZTE): Both 2-step and 4-step RA requirements shall be specified for reduced capability UEs.
Proposal 2 (Ericsson): Whether new RA requirements are introduced for RedCap depends on RAN1 PRACH design.
Recommended WF
Companies to provide their view on the proposal. 

Issue 2-7-2: RA requirements based on UE type 
Proposal 1 (ZTE): For some RRM requirements for instance the random access, there may need to be at least two sets of requirements for RedCap UEs depending on whether early indication of the UR type is supported / successful.
Proposal 2 (Ericsson): Whether new RA requirements are introduced for RedCap depends on RAN1 PRACH design.


Recommended WF
Companies to provide their view on the proposal. 

Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Proposal 1 (Xiaomi): RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement.

Proposal 2 (Huawei, Oppo): RAN4 to evaluate the fast BWP switching delay if only the central frequency is changed among the BWP for RedCap UE.
Proposal 2a (Huawei): 
· RedCap UE should support center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth.
· BWP framework can be utilized for Redcap UE for the scenario that UE only performs RF retuning across a bandwidth wider than UE maximum bandwidth without change BWP specific parameters.
· Introduce new BWP retuning delay requirement for Redcap UE applying for cases that only BWP center frequency is changed, the other BWP parameters does not change. The new BWP retuning schedule delay follows current BWP switching delay defined in TS 38.133, i.e. type1 or type2 is up to UE capability reporting. The UE is not required to transmit or receive signals with a time duration of 140us.
Recommended WF
Companies to provide their views on the proposals. 
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Proposal 1 (Huawei): Send LS to RAN1 to inform them the new BWP retuning delay requirement for Redcap UE, the specific use case applied with the new requirement is up to RAN1.
Recommended WF
If new BWP retuning delay is agreed for RedCap, discuss whether to send LS to RAN1. 


Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz

Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Proposal 1 (Huawei): RAN4 may need to specify the delay and/or interruption requirements of redcap UE RF retuning when RedCap UE hops to transmit/receive outside 20MHz.

Recommended WF
Companies to provide their view on the proposal. 



Issue 2-9-2: Reference cell timing in RedCap BWP 
Proposal 1 (Qualcomm Incorporated): When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.

Recommended WF
Companies to provide their view on the proposal. 

Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Proposal 1 (Ericsson):
For measurement outside gap:  CSSFoutside_gap,i = 1
For measurement within gap: RAN4 needs to revisit the design for CSSF within gap to guarantee PCell’s mobility.
Recommended WF
Discuss the proposal.

Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Proposal 1 (Ericsson): To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities.

Recommended WF
Discuss the proposal.

Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Proposal 2 (Ericsson): RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.

Recommended WF
Discuss the proposal.
[bookmark: _Hlk79759457]Issue 2-10-4: Measurement period for cell detection
Proposal 1 (vivo): The cell detection delay needs to be extended due to 1Rx.
Recommended WF
Discuss the proposal.

[bookmark: _Hlk79759448]Issue 2-10-5: Measurement period for SS-RSRP measurement
 Proposal 1 (vivo): The SS-RSRP measurement delay needs to be extended due to 1Rx.
Proposal 2 (ZTE): When the delay is proportional to the number of Rx chains, relax the delay by multiplying a constant parameter.

Recommended WF
Discuss the proposals.
[bookmark: _Hlk79759435]Issue 2-10-6: Measurement period for SSB index detection
 Proposal 1 (vivo): The SSB index detection delay needs to be extended due to 1Rx.
Recommended WF
Discuss the proposal.



Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Proposal 1 (Apple): RAN4 to discuss maximum number of DL MIMO layers in performance phase for demod.
Proposal 2 (Huawei, HiSilicon): No RRM impact due to Maximum number of DL MIMO layers and Relaxed maximum modulation order.
Recommended WF
Discuss the proposals.

Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Proposal 1 (ZTE): RRM requirements related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting shall be modified.
Recommended WF
Companies to provide their view on whether there is any RRM impact due to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting

Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Proposal 1 (Apple): RAN4 to discuss relaxed maximum modulation order in performance phase for demod.
Proposal 2 (Huawei): No RRM impact due to relaxed maximum modulation order.
Recommended WF
Companies to provide their view on whether there is any RRM impact due to relaxed maximum modulation order.
 

Issue 2-11-4: Relation to LTE cat-1bis requirements 
Proposal 1 (Qualcomm Incorporated): Discuss if, and what, conclusions from LTE Cat 1bis UE requirements w.r.t. Rx antenna reduction can be used for NR RedCap UE as well.

Recommended WF
Discuss the proposal

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

	Company A
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Issue 2-1-2: Impact on BW used in RLM
Issue 2-1-3: Impact on RLM evaluation period
Issue 2-1-4: How to derive RLM evaluation period if impacted
Issue 2-1-5: Impact on parameters for IN/OOS
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Issue 2-2-2: Impact on SINR thresholds used in BFD
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Issue 2-2-4: Impact on evaluation period used in CBD
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Issue 2-4-3: Multicarrier operation 
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Issue 2-7-2: RA requirements based on UE type 
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Issue 2-9-2: Reference cell timing in RedCap BWP
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Issue 2-10-4: Measurement period for cell detection
Issue 2-10-5: Measurement period for SS-RSRP measurement
Issue 2-10-6: Measurement period for SSB index detection
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Issue 2-11-4: Relation to LTE cat-1bis requirements 



	ZTE
	Issue 2-7-1: Type of RAs 
Support Option 1. From our perspective, there is no objection in RAN1 saying that 2-step RACH is not supported for RedCap. 2-step RACH is defined in a generic way such that it applies to almost all scenarios when random access is involved, so from our point of view 2-step RA is supported in RAN1. If companies have different understandings on this, we can draft a LS to RAN1 asking them whether 2-step RA is supported (although we won’t feel necessary to do so but if companies prefer to ask we can ask).
Issue 2-10-5: Measurement period for SS-RSRP measurement
Support both options. Actually what we were proposing is how to extend if the delay needs to be extended.

Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
We think that proposal 1 can be used as a baseline.

	Huawei
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Don’t observe the impact on SSB based RLM resources. For CSI-RS based RLM with 60Hz SCS, the current RLM-RS resource would be impacted.
Issue 2-1-2: Impact on BW used in RLM
Support proposal 1.
Issue 2-1-3: Impact on RLM evaluation period
Before discussing the details, we’d like to know which complexity reduction feature we are discussing for this issue? For bandwidth reduction, 1 Rx or HD-FDD? If we are talking about bandwidth reduction, we support option 2. As discussed in issue 2-1-1, PDCCH transmission parameters table may be impacted due to bandwidth reduction. However we don’t observe the clear justification why RLM evaluation period need to be relaxed.
Issue 2-1-4: How to derive RLM evaluation period if impacted
Before discussing the details, we’d like to know which complexity reduction feature we are discussing for this issue? For bandwidth reduction, or 1 Rx or HD-FDD? For bandwidth reduction, we don’t observe the justification of extending the lower bound of the RLM evaluation period. If we are talking about the impact due to HD-FDD, we need further consideration.
Issue 2-1-5: Impact on parameters for IN/OOS
If this is talking about the bandwidth reduction, for CSI-RS based RLM, proposal 1 is ok.
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Disagree with power boosting. In existing RLM PDCCH transmission parameters table, Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy=4db, it already reached the upper bound of boosting range. We doubt the feasibility of power boosting for RLM.
[image: C:\Users\h00388629\AppData\Roaming\eSpace_Desktop\UserData\h00388629\imagefiles\54E00187-B68A-4075-9160-6C7747B1E812.png]
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Agree with proposal 1a and 1b.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Agree with proposal 1
Issue 2-2-2: Impact on SINR thresholds used in BFD
No big difference between proposal 1 and proposal 2.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Regarding proposal 1, as we discussed in RLM, increasing hypothetical boosting is not feasible as 4dB is already the upper bound of dynamic power control. BFD is for beam level link quality monitoring. If there is no change on cell level RLM, increasing power boosting for BFD is very curious. It means the beam failure of RedCap UE with 1RX can be detected in the center of the cell, however the cell level link failure still happens at the same position as 2RX. We need further consideration on the case.
Issue 2-2-4: Impact on evaluation period used in CBD
No big difference between proposal 1 and proposal 2. Proposal 2 focus on evaluation period as well.
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
We agree the issue need to be discussed, however whether reduction to 24RB needs further discussion as the accuracy degradation would seriously impact system performance.
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Support option 1.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Support option 1.
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Agree with option 1 and recommended WF.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
We think at least the clarification the priority of SMTC and uplink transmission for RedCap UE with HD-FDD is needed.
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Support option 2. And maybe option 1a for prioritize DL measurement is feasible.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Needs further discussion
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
In LTE, there is a similar condition. Thus the condition of “At least 1 RLM-RS must fall with DL occasion within an indication period.” may be reasonable.
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Needs further discussion.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Needs further discussion.
Issue 2-4-3: Multicarrier operation 
Agree with the recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Support proposal 1. Regarding proposal 2, in R15 the case SSB is not in active BWP is available as well. However there is no additional restriction to apply Te requirements in active BWP in legacy requirements as well. So we are not sure the necessity of proposal 2.
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Prefer proposal 2. In existing paging reception interruption, a general description is made as TSI-NR + 2*Ttarget_cell_SMTC_period ms. No concrete value for each items. Therefore we think this part can be unchanged for redcap UE.
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Prefer option 1. BWP switching time may be reduced, then the interruption accordingly would be modified.
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Prefer proposal 2.
Issue 2-7-2: RA requirements based on UE type
Depends on the conclusion of issue 2-7-2. 
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Option 2. The max UE CBW for redcap is 20MHz, while the system CBW is up to 100MHz, thus if redcap UE is configured in the middle of system CBW, it will introduce severe PUSCH fragment, and lead to UL performance impact cause only part of the CBW can be used for other non-redcap UEs. To solve the coexistence between redcap UE and legacy non-redcap UE, we think it is necessary to define the fast BWP switching that only center frequency change across CBW larger than its max UE CBW. Our proposal is to reuse the delay definition as type 1 and type 2 in TS 38.133, but the time period that UE is not required to transmit or receive is 140us.
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Considering RAN1 is discussing on many specific use cases that would benefit from the fast BWP switching requirement, we should send LS to RAN1 to inform them about the agreement. Additionally, if RAN4 cannot decide on the specific value of the fast BWP switching requirement, we still need to send LS to RAN1 on the status that RAN4 is evaluating on the fast BWP switching requirement.
We provide a draft LS to trigger the discussion on fast BWP switching for Redcap:
LS on fast BWP switching delay requirement for Redcap
RAN4 has discussed on the BWP switching time for Redcap UE, and RAN4 sees the necessity to introduce fast BWP switching delay requirement for Redcap that only BWP center frequency is changed, the other BWP parameters does not change. The new BWP switching delay follows current BWP switching delay defined in TS 38.133, i.e. type1 or type2 is up to UE capability reporting. The UE is not required to transmit or receive signals with a time duration of 140us. The specific use case applied with the new requirement is up to RAN1.

Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Proposal 1.
For the purpose of improving RedCap UE data rate experience, network may need to schedule a piece of 20MHz resource for RedCap which has lower overhead with transmitting less always-on signals (e.g. SSB and system information in the downlink). In other words, network may allocate redcap UE to a 20MHz bandwidth which does not contain SSB. 
In addition, 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.
Issue 2-9-2: Reference cell timing in RedCap BWP
It depends on RAN1 design to acquire the serving cell timing. It shall be noted that for L3 mobility measurement, it focus on neighbour cell measurement, whether CSI-RS based L3 measurement is needed depends on the conclusion of issue 2-2-8.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
We think the searcher for redcap UE is 1. However for measurement outsidegap, if there are inter-frequency without gap layer, the CSSFoursidegap is larger than 1.
For measurement within gap, we are wondering whether per FR gap is needed or not.
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Proposal 1 seems reasonable.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Depends on the network deployment, operator’s input is encouraged.
Issue 2-10-4: Measurement period for cell detection
It is early to draw conclusion whether 1 RX would extend cell detection delay, simulation are suggested.
Issue 2-10-5: Measurement period for SS-RSRP measurement
1RX would impact measurement accuracy rather than measurement period.
Issue 2-10-6: Measurement period for SSB index detection
It is early to draw conclusion whether 1 RX would extend SSB index detection, simulation are suggested.
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Proposal 1 and 2 are supposed be the same.
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
It depends on RAN1 conclusion whether the processing time, HARQ feedback etc. would be modified.
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Proposal 1 and 2 are supposed be the same.
Issue 2-11-4: Relation to LTE cat-1bis requirements 
Suggest to discuss case by case.

	Apple
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
The number of RLM-RS is determined by RAN1 in TS38.213. RAN4 could follow the RAN1 conclusion if have.
Issue 2-1-2: Impact on BW used in RLM
Support option 2. The most possible BW of CSI-RS for RLM/BFD is 24PRBs with 60kHz in FR1 for 20MHz RedCap reduced BW.
Issue 2-1-3: Impact on RLM evaluation period
We don’t think the evaluation period shall be revised due to RedCap, like in LTE we have the same evaluation period for cat-0 UE as the legacy UE. The RLM requirement/test might be impacted from the following three aspects:
1. Hypothetical PDCCH transmission parameter may need change due to 1Rx and reduced BW (Current hypothetical BW for CSI-RS is larger than 20MHz in 60kHz).
2. RLM requirement applicability due to HD-FDD.
3. The SNR threshold setup in TCs may need change due to 1Rx

Thus, we propose option 3 for this issue:
Proposal 3: The existing OOS/IS evaluation period in core requirements of RLM can be applied for RedCap UE. The hypothetical PDCCH transmission parameter, requirement applicability due to HD-FDD, and SNR1/2/3/4/5 threshold in test cases needs further study.

Issue 2-1-4: How to derive RLM evaluation period if impacted
As discussed in issue 2-1-3, we don’t think the evaluation period needs to be changed for RedCap.
Issue 2-1-5: Impact on parameters for IN/OOS
Support proposal 1 due to reduced BW and/or 1Rx.
Hypothetical PDCCH transmission parameter may need change due to 1Rx (power boosting for PDCCH for IS) and reduced BW (Current hypothetical BW for CSI-RS is larger than 20MHz in 60kHz).

Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
The further power boosting shall not be considered in OOS hypothetical parameter as commented by Huawei, however, it’s still FFS for further power boosting in IS hypothetical parameter (the current assumption is 0dB as duplicated below). We don’t think CCE needs to be changed for 1Rx.
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We have proposal for this issue 2-1-6,
Proposal 3:
Due to 1Rx, RAN4 to discuss on whether and how to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in IS evaluation. 
Reuse the existing CCE number of OOS/IS and existing ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in OOS evaluation for 1Rx RedCap.

Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Support proposal 1b and 1a, and we would like to clarify proposal 1a doesn’t mean the BLER threshold need to change but means the SNR threshold for Qout an Qin needs re-evaluation.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Support proposal 1. The most possible BW of CSI-RS for RLM/BFD is 24PRBs with 60kHz in FR1 for 20MHz RedCap reduced BW.
Issue 2-2-2: Impact on SINR thresholds used in BFD
Support proposal 1 and 2.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
The existing hypothetical power boosting parameter for BFD is 0dB, so technically current BFD hypothetical assumption allows further power boosting. But agree with Huawei’s observation , we need FFS on whether or how to do such further power boosting.
Issue 2-2-4: Impact on evaluation period used in CBD
Support both proposal 1 and proposal 2, they are technically same.
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Support proposal 1 since 24PRBs is the max BW we could use for CSI-RS based measurement with 60kHz in FR1 for RedCap, and the accuracy requirement needs re-evaluation.
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Support proposal 1.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Support proposal 1.
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Support proposal 1.

Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
Support option 2. The prioritization between DL measurement and UL scheduling shall be defined. 
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Support proposal 1a and 1b.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Can be further discussed after concluded in issue 2-3-2.
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Need FFS. Also depends on if RLM evaluation is prioritized over UL scheduling or not. Since in NR UE may have multiple RLM-RSs, the condition might be further clarified: “For evaluation of each RLM-RS configured by network, at least 1 RLM-RS sample must fall with DL occasion within an indication period”
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Support proposal 2.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Need FFS on the methodology to determine the capability reduction.
Issue 2-4-3: Multicarrier operation 
Agree with the recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Support proposal 1.
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Same understanding as Huawei. Support proposal 2.
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Support proposal 2a. The wording of proposal 2 might need further rephrased,
Proposal 2a: RedCap features would not cause impact to the existing interruption requirements defined at 8.2.

Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Fine with Proposal 2
Issue 2-7-2: RA requirements based on UE type 
Fine with Proposal 2

Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
For instance, in DCI based BWP switching, the PDCCH parsing time and BB/RF preparation time is up to UE implementation and we think RedCap UE cannot have shorter processing time for those components. We have proposal 3 for BWP switching in RedCap:
Proposal 3: the exist BWP switching requirements could be reused for RedCap UE.
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Up to discussion on issue 2-8-1.
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Generally fine with proposal 1. But need to wait for conclusions from RAN1.
Issue 2-9-2: Reference cell timing in RedCap BWP
Need more conclusions from RAN1. For timing tracking, it makes sense to use proposal 1, but for mobility based measurement, gap based or interruption based measurement could be considered on the SSB outside active BWP. 
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Fine with 1st bullet in proposal 1, and the inter-frequency without MG shall not be considered at this stage as that’s R16 feature.
For the 2nd bullet in proposal 1, we don’t understand the rationale. In our understanding, the existing MG sharing could be used to prioritize the PCell measurement if needed. 
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Support proposal 1.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Support proposal 1.
Issue 2-10-4: Measurement period for cell detection
Need simulation evaluation first.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Need simulation evaluation first. Consider this issue together with accuracy relaxation.
Issue 2-10-6: Measurement period for SSB index detection
Need simulation evaluation first.
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Support both proposal 1 and 2.
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Could proponents explicitly indicate which RRM requirement would be impacted due to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting change? For instance, we are not sure if PUSCH preparation time would impact any RRM requirement. More conclusions from RAN1 is needed also.
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Support both proposal 1 and 2.
Issue 2-11-4: Relation to LTE cat-1bis requirements 
Same view as HW. Need to check the relation in a case by case manner.



	CMCC
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Further discuss is needed considering RAN1 conclusion.
Issue 2-1-2: Impact on BW used in RLM
Both proposal 1 and proposal 2.
Issue 2-1-3: Impact on RLM evaluation period
In principle, RLM evaluation period should not be relaxed for RedCap UE. More discussion is needed before agree on this.
Issue 2-1-4: How to derive RLM evaluation period if impacted
More discussion is needed before agree on this.
Issue 2-1-5: Impact on parameters for IN/OOS
IN/OSS may be impacted due to reduced BW and Rx. Further study is needed.
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
OK with the recommended WF
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
OK with proposal 1
Issue 2-2-2: Impact on SINR thresholds used in BFD
OK with recommended WF
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
More discussion is needed.
Issue 2-2-4: Impact on evaluation period used in CBD
Proposal 1 and Proposal 2. Core requirements on evalution period can be applied for RedCap UE. The parameters in TCs can be discussed later in the performance part.
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
OK with proposal 1. Meanwhile, we should make agreement that no changes are needed for 15KHz and 30KHz.
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Proposal 1
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Proposal 1
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
OK with proposal 1
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
The delay requirements can be reused for HD-FDD. But some core requirements like scheduling restrictions may need to be revisited for HD-FDD.
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Further study is needed. Not sure that SMTC of MG should always be prioritized over UL transmission. For example, in some cases, mobility is not very critical for RedCap UE.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
No. Many companies propose to define the inter-frequency and inter-RAT measurement requirements and think the mobility is essential for RedCap UE. Then we don’t understand the motivation to reduce the number of cells/layers to be monitored. 
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Do not agree with proposal 1.
For proposal 2, need to understand better how to use system level simulation to determine the reduction since the measurement capability is related to the spectrum resources operators hold. 
Issue 2-4-3: Multicarrier operation 
Agree with the recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Proposal 1: OK
Proposal 2: Not sure this is needed, legacy UE also has the similar issue if the SSB is not available in the active DL BWP 
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Proposal 2
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Proposal 2a
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Proposal 2
Issue 2-7-2: RA requirements based on UE type 
Proposal 2
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Proposal 2. We think it is feasible to reduce the BWP switching delay if only the central frequency is changed
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
OK with proposal 1.
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Interruption requirements can be studied for RedCap UE RF retuning.
Issue 2-9-2: Reference cell timing in RedCap BWP
Agree with proposal 1.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
This is related to the searcher assumption. Can be discussed later when the searcher assumption was agreed.
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
There is no NCSG and NeedForGap requirements so far. OK to not consider in Rel-17.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Do not agree with the proposal. 
In Ericsson’s paper, pervious agreements on inter without gap in WF R4-2005348 was copied. But the agreements are copied without the pre-condition. The previous agreement is that :
In the case that inter-frequency measurement without MG partially overlapped with MG, it was agreed to define requirements based on the assumption that UE perform measurement within gaps.
So in other cases, UE can still perform measurement outside the gap, even though UE is non-CA capable UE. 
Issue 2-10-4: Measurement period for cell detection
Further study is needed.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Further study is needed.
Issue 2-10-6: Measurement period for SSB index detection
Further study is needed.

Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Both proposal 1 and proposal 2.
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Further study on the potential impacts on these aspects is needed.
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Both proposal 1 and proposal 2.
Issue 2-11-4: Relation to LTE cat-1bis requirements
Further study is needed.

	Xiaomi
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
The issue of RLM-RS resources should be decided in RAN1.
Issue 2-1-2: Impact on BW used in RLM
Support Option 1. We can further study.
Issue 2-1-3: Impact on RLM evaluation period
Further study is needed.
Issue 2-1-4: How to derive RLM evaluation period if impacted
Further study is needed.
Issue 2-1-5: Impact on parameters for IN/OOS
Support Option1.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Support Option 1. 
Issue 2-2-2: Impact on SINR thresholds used in BFD
Support the recommended WF.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Further study is needed.
Issue 2-2-4: Impact on evaluation period used in CBD
Further study is needed.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
We can support Option 2 considering the potential colliding between RRM DL measurement and UL transmission due to HD-FDD.
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
We prefer to follow the same principle in R15 to prioritize UE measurements over UL transmissions.
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Support Option 1. In our knowledge, the issue of fast BWP switching for redcap UE is under discussion in RAN1, so we support to wait for RAN1 decision.
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
We prefer to wait for RAN1 decision.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1~ Issue 2-10-3: 
We can further study.
Issue 2-10-4: Measurement period for cell detection
Support the proposal.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Support both proposals.
Issue 2-10-6: Measurement period for SSB index detection
Support the proposal.


	OPPO
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Depending on RAN1.
Issue 2-1-2: Impact on BW used in RLM
Support Option 1.
Issue 2-1-3: Impact on RLM evaluation period
FFS.
Issue 2-1-4: How to derive RLM evaluation period if impacted
FFS.
Issue 2-1-5: Impact on parameters for IN/OOS
Support Option1. FFS the details based on RAN1’s progress.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Support Option 1. 
Issue 2-2-2: Impact on SINR thresholds used in BFD
Support the recommended WF.
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Proposal 2 is fine. 
Issue 2-4-3: Multicarrier operation 
Agree with the recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Proposal 1 is OK. Not sure about the case that SSB is always within active DL BWP. 
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Proposal 2
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Proposal 2
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Support Proposal 2 as baseline. RAN1 identified the issue of fast BWP switching for redcap UE, which also has impact on RAN4 requirements. SO RAN4 can evaluate the case of fast BWP switching.
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Proposal 1 is ok. The details of LS can be discussed.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1~ Issue 2-10-3: 
FFS.
Issue 2-10-4: Measurement period for cell detection
Support the proposal.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Support both proposals.
Issue 2-10-6: Measurement period for SSB index detection
Support the proposal.


	vivo
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Issue 2-1-2: Impact on BW used in RLM
We agree with the observation from proposal 2 that for 60kHz there is insufficient bandwidth to accommodate all CSI-RS. Whether change it to 24PRBs could be for FFS
Issue 2-1-3: Impact on RLM evaluation period
To Huawei, we provide our simulation results based on 1Rx, i.e., the complexity reduction feature to derive this conclusion is “reducing number of Rx”. 
Issue 2-1-4: How to derive RLM evaluation period if impacted
FFS
Issue 2-1-5: Impact on parameters for IN/OOS
To our understanding, a few parameters will jointly impact the coverage issue of Redcap UE, if we use the same IN/OOS value as that used for legacy UE. Other techniques such as increasing aggregation level etc. may be needed to ensure Redcap UE obtains same coverage compared with a legacy UE.

Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Based on issue 2-1-5, we provide possible solutions for considerations, i.e., increasing aggregation level, power boosting, or use a different IN/OOS pair. 

Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
OK with proposal 1a.
Sub-topic 2-2: Link recovery requirements

Issue 2-2-1: Impact on BW used in BFD
Agree with the observation. Concrete solution, number could be FFS
Issue 2-2-2: Impact on SINR thresholds used in BFD
Ok  with both proposal 1. Seems no big difference between proposal 1 and proposal 2..
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
OK with proposal 1.
Issue 2-2-4: Impact on evaluation period used in CBD

Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Agree the issue should be discussed however the number could be FFS
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement

Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
We are ok to study the impact on L1-RSRP measurement

Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Agree with the recommended WF.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
To our understanding, the issue of 2-3-2 will have impact on core requirements. 

Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Ok with option 2.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
FFS
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Proposal 1 could be feasible however better for FFS
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
We do not see big difference with proposal 1 and 2. OK with proposal 1 and 2. 
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Ok with proposal 1. 
Issue 2-4-3: Multicarrier operation 
Agree with the recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Support proposal 1. 
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Support proposal 2.
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Support option 2. 
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
OK with  proposal 2.
Issue 2-7-2: RA requirements based on UE type
Ok with proposal 2. 
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Fine with proposal 1
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Wait the outcome of issue 2-8-1
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
We think this feature should be discussed at RAN1 and RAN4 should wait for RAN1 dec
Issue 2-9-2: Reference cell timing in RedCap BWP
Up to RAN1
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
OK with the proposal
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
OK with the proposal. 
Issue 2-10-4: Measurement period for cell detection
We get this conclusion based on our simulation results for 1Rx and provide our simulation assumptions and we are open for discussion on simulation assumptions.  
Issue 2-10-5: Measurement period for SS-RSRP measurement
For 1rx, if the accuracy is not changed, the measurement delay should be extended. 
Issue 2-10-6: Measurement period for SSB index detection
Same as 2-10-4
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
OK with proposal 2. 
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
FFS
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
OK with proposal 2. 
Issue 2-11-4: Relation to LTE cat-1bis requirements 
Suggest to discuss case by case.

	Ericsson
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
The number of RLM-RS resources that can be supported by a RedCap UE is RAN1 related discussion since it is defined in TS 38.213 Clause 5. We expect RAN1 add new table if the number of resources are different from Rel-15 NR UE. Thus, no need to discussion this issue in RAN4.
Issue 2-1-2: Impact on BW used in RLM
We agree that the CSI-RS BW in the CSI-RS based RLM need to be reduced for 60 kHz SCS in FR1. Alternatively 60 kHz SCS case should be excluded. We prefer the first option of reducing the BW to 24 PRBs. Thus proposal 2 is agreeable. 
Issue 2-1-3: Impact on RLM evaluation period
At least for 1 Rx UE, RAN4 needs to study whether the release 15 NR RLM evaluation period can be reused. For example, both cat-M and NB-IoT evaluation period were extended in LTE due to 1 Rx operation. We are open to study the performance and whether or not evaluation period is extended can be decided based on the simulation study. For this purpose, we have proposed simulation assumptions in this meeting. We therefore propose a third proposal:
· Proposal 3: RAN4 to decide whether to extend the RLM evaluation period for 1 Rx UE (i.e., increase the number of measurement samples) based on simulation study. The evaluation period of 2 Rx UE can be same as Rel-15 NR UE.
Issue 2-1-4: How to derive RLM evaluation period if impacted
How to derive the RLM evaluation period if it is impacted can be discussed based on how much performance is degraded (if degraded). Therefore we propose to discuss how to derive the extended RLM evaluation period based on the RLM simulation study. 
Issue 2-1-5: Impact on parameters for IN/OOS
We support proposal 1 since at least the measured BW of the RLM RS in the OOS/IS evaluation is going to be different for CSI-RS based RLM evaluations for 60 kHz SCS. Other parameters can remain the same. 

Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
The first step is to evaluate the IN/OOS performance assuming the Rel-15 PDCCH parameters (except BW as commented in previous issue). We don’t see any need to consider different number of CCE, power boosting for 1 Rx at the moment. The need for assuming different number of CCEs and/or power boosting can take place based on the initial PDCCH simulation results if performance degradation is observed.
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
We agree that the impact on RLM SINR thresholds could be discussed under performance part.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
We agree that the CSI-RS BW in the CSI-RS based BFD need to be reduced for 60 kHz SCS in FR1. Alternatively 60 kHz SCS case should be excluded. We prefer the first option of reducing the BW to 24 PRBs. Thus proposal 2 is agreeable. 

Issue 2-2-2: Impact on SINR thresholds used in BFD
We agree with the recommended WF that the SNR threshold in the test setup can be discussed in the performance part of the WI.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Except the BW for CSI-RS based BFD under 60 kHz SCS, we don’t see any need to consider different PDCCH transmission parameters compared to corresponding parameters in Rel-15 NR. Whether any new PDCCH parameters needs to be considered can be discussed later based on the initial simulation results if performance degradation is observed.

Issue 2-2-4: Impact on evaluation period used in CBD
Similar comment as for RLM evaluation period in issue 2-1-3.  At least for 1 Rx UE, RAN4 needs to study whether the release 15 NR CBD evaluation period (i.e., L1-RSRP measurement period) can be reused. For example, both cat-M and NB-IoT evaluation period were extended in LTE due to 1 Rx operation. We are open to study the performance and whether or not evaluation period is extended can be decided based on the simulation study. For this purpose, we have proposed simulation assumptions in this meeting. We therefore propose a third proposal:
· Proposal 3: RAN4 to decide whether to extend the CBD evaluation period for 1 Rx UE based on simulation study. The CBD evaluation period of 2 Rx UE can be same as Rel-15 NR UE.

Issue 2-2-5: Impact on BW used in CSI-RS based measurement
We agree that the CSI-RS BW in the CSI-RS based L1-RSRP need to be reduced for 60 kHz SCS in FR1. However, we are not sure whether the 2 Rx delay requirements can be reused for 1 Rx. Thus we propose following alternative proposal:
· Proposal 2: BW in CSI-RS based L1 RSRP is changed to 24 PRBs for the case 60 kHz SCS in FR1. Whether the L1 RSRP measurement delay requirements from NR can be reused for RedCap UE with 1 Rx is FFS. 

Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
We propose to study the L1-RSRP measurement performance based on simulation study to determine whether the NR L1-RSRP delay requirements can be reused for RedCap 1 Rx UE.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
We propose to discuss the accuracy requirements later in performance part of the WI. It might be possible to reuse the same simulations derive the accuracy requirements.
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Proposal 1 is agreeable.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
We support proposal 2. Since the HD-FDD UE cannot transmit/receive simultaneously, RAN4 may have to define separate requirements. For example, in eMTC HD-FDD in LTE, the requirements applied provided a certain number of DL subframes available for measurements. Similar conditions are needed for RedCap HD-FDD.

Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
RAN1 is currently discussing different collision scenarios between uplink and downlink for HD-FDD UE. RAN4 should therefore not discuss the UL/DL (measurements) collisions for HD-FDD in parallel, instead it is proposed that prioritization of UE measurements are discussed after RAN1 progress on this matter. 
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Same comment as for issue 2-3-2.
RAN1 is currently discussing different collision scenarios between uplink and downlink for HD-FDD UE. RAN4 should therefore not discuss the UL/DL (measurements) collisions for HD-FDD in parallel, instead it is proposed that prioritization of UE measurements are discussed after RAN1 progress on this matter. 
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
We understand the motivation, but we would like to keep the number of subframes for further study.
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Since single carrier is considered in release 17 RedCap, it is reasonable to assume that the measurement capability in terms of number of number cells/layers/frequencies/SSBs to be measured/monitored is reduced compared to legacy NR UE that supports multiple carriers. Thus we support proposal 2.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
More discussions are needed on the exact numbers. In this meeting, we propose to reach a conclusion on previous issue related to whether to assume reduced measurement capability. The numbers can be discussed afterwards.

Issue 2-4-3: Multicarrier operation 
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Proposal 1 is agreeable.
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
We can agree to proposal 2. 

Issue 2-6-2: Impact on interruption requirements in CONNECTED state
There might be impact on the CONNECTED mode interruption requirements since the UE may have to perform RF retuning when changing the RedCap BWP. This is related to discussions in sub-topic 2-8. Thus we share similar view as ZTE (proposal 1).

Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Both proposal 1 and 2 are related. We share the same view as ZTE that both 2-step and 4-step RA requirements can be supported for RedCap. However, we would like to point out that 2-step RA is a release 16 feature and combination of features (i.e. which release 16 features are to be supported for RedCap) are to be discussed at later stage when more progress is reached in the WI). Currently, the basic assumption should be the release 15 requirements. 
Issue 2-7-2: RA requirements based on UE type 
In general, the RRM requirements are minimum UE requirements and RAN4 should avoid defining two set of requirements for the same type of UE for the same procedure. Currently, we do not see any need to define two set of requirements. However, we are open to study the impact on RRM requirements due to whether early indication of UE type should be FFS.

Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
We share similar view as Xiaomi, Huawei and Oppo that impact on existing BWP switching requirements shall be evaluated based on latest RAN1 agreements on BWPs. It is proposed to capture this as an issue to be studied more in detail till November meeting. This study may include whether only center frequency is changed while other (e.g. baseband) parameters are kept unchanged. 
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
It is too early to discuss any LS. RAN4 needs to first study the and identify the impact. Thus proposal 1 is not agreeable at the moment.

Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
The RedCap UE can be configured to operate in a RedCap BWP which does not necessarily have SSBs. Therefore the UE may need to perform RF retuning to other BWPs that have SSBs transmitted (e.g. initial BWP) to be able to perform e.g. time/frequency tracking. RAN4 needs to discuss the requirements for the case when the UE is performing RF retuning to other BWPs for SSB reception. This may for example depend on DRX cycle or SSB periodicity. 
 
Issue 2-9-2: Reference cell timing in RedCap BWP
It is better to wait for RAN1 agreements on RedCap BWP before making any agreements on using CSI-RS/TRS for acquiring the reference cell timing.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Proposal 1 is agreeable. 
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Proposal 1 is agreeable.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’
Proposal 1 is agreeable. 
Issue 2-10-4: Measurement period for cell detection
We propose to study the cell detection delay based on 1 Rx and whether to extend the delay can be discussed based on the simulation outcome. For the 2 Rx, we propose to agree that the release 15 NR UE requirements with 2 Rx can be reused as proposed in issue 1-10-1. 

Issue 2-10-5: Measurement period for SS-RSRP measurement
We propose to study the measurement period based on 1 Rx and whether to extend the delay can be discussed based on the simulation outcome. For the 2 Rx, we propose to agree that the release 15 NR UE requirements with 2 Rx can be reused as proposed in issue 1-10-1. 

Issue 2-10-6: Measurement period for SSB index detection
We propose to study the measurement period for SSB index detection based on 1 Rx and whether to extend the delay can be discussed based on the simulation outcome. For the 2 Rx, we propose to agree that the release 15 NR UE requirements with 2 Rx can be reused as proposed in issue 1-10-1. 
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
We share the similar view as Apple that impact on maximum number of DL MIMO layers should be discussed in the performance phase of the WI in demodulation section. Thus we support proposal 1.
It has no impact on RRM requirements (support both options 1 and 2).
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
We don’t see any impact on RRM due to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting.  In our view, it is RAN1 issue, see reference Ts38.214 5.3 UE PDSCH processing procedure time. 
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Proposal 1 is agreeable.
Issue 2-11-4: Relation to LTE cat-1bis requirements 
Since the reference signals used in the LTE cat-1bis requirements and NR reference signals are different (e.g., CRS for Cat-1bis, but SSB or CSI-RS for RedCap), we don’t think the LTE cat-1bis requirements can be reused for NR RedCap UE with 1 Rx.

	MediaTek
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
From the proposal, it is not clear what the impact is. In our contribution, we highlight that using RLM based CSI-RS with SCS = 60 KHz will have a total BW higher than the specified BW in the WID (i.e. BW = 20 MHz). 
Issue 2-1-2: Impact on BW used in RLM
Support proposal 1. 
Reducing the number of PRBs down to 24 may affect the performance and hence we need to discuss this first before agreeing on a number.
Issue 2-1-3: Impact on RLM evaluation period
Support proposal 1.
From the LTE specs, the lower bound of the evaluation period for RLM requirements was increased at lease by two in LTE Cat-M RLM requirements compared to the general LTE RLM requirements. Given that the LTE Cat-M is for services that costs less, long battery life and cheaper devices, therefore, the lower bound in the evaluation period of the 5G NR RedCap RLM requirements shall be doubled.
Issue 2-1-4: How to derive RLM evaluation period if impacted
Support proposal 1. Same comment as in the above Issue 2-1-3.
Issue 2-1-5: Impact on parameters for IN/OOS
Support proposal 1. 
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Support proposal 2. 
The existing requirements for hypothetical PDCCH parameters of 5G NR RLM are specified with the minimum number of antennas equal to two. Besides, reducing the number of antenna to one antenna can result in reducing the received power down to half compared to using two antennas. Therefore, the hypothetical PDCCH parameters shall be extended to cover the case of using a single antenna with a 3 dB difference compared to the case of using two antennas. 
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Support recommended WF.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Support recommended WF.
Issue 2-2-2: Impact on SINR thresholds used in BFD
Support recommended WF.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Support proposal 1. 
In general, the impact observed in RLM requirements should be considered in BFD too.
Issue 2-2-4: Impact on evaluation period used in CBD
Support recommended WF.
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Support recommended WF.
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Support recommended WF.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
L1-RSRP measurement accuracy levels and setup in test cases should belong to the performance part.
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Support proposal 1. 
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
Support proposal 2.
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Support introducing scheduling availability restriction due to the RRM DL measurement is the current practice.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
We can assume gap > DL RRM meas > UL, unless specific issues are identified.
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Support proposal 1.
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Support proposal 1.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Support proposal 2.
Issue 2-4-3: Multicarrier operation 
Support recommended WF.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Support recommended WF.
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Our preference is proposal 1. Using single antenna, the SIB decoding rate will decrease, thus it will need longer time to achieve target detection rate. Simulation will be needed.
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Interruption requirements will be also needed for Redcap. Proposal 2 is not clear to us, does that mean no requirement for Redcap or it actually means it needs to introduce different requirement for Redcap? 
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
To our understanding, RAN1 is not aiming to re-design the PRACH, however, this can be FFS in case a new design is introduced. 
Issue 2-7-2: RA requirements based on UE type 
To our understanding, RAN1 is not aiming to re-design the PRACH, however, this can be FFS in case a new design is introduced.
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
We prefer to follow the legacy 600us/2000us requirement and further check if it is applicable for Redcap.
Regarding proposal 2, it 
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
At this stage, it is ttill early to consider sending LS.
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
FFS
Issue 2-9-2: Reference cell timing in RedCap BWP
FFS
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Proposal 1 makes sense for 1 searcher. 
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
No support makes sense too but it depends on the outcome of Issue 1-10-1. Hence, FFS.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
No support is reasonable for 1 searcher, but it depends the outcome of Issue 1-10-1. Hence, FFS.
Issue 2-10-4: Measurement period for cell detection
Using more samples is not the only way. It could allow more inaccuracy or assume higher SNR side condition. RAN4 need to further investigate that.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Using more samples is not the only way. It could allow more inaccuracy or assume higher SNR side condition. RAN4 need to further investigate that.
Issue 2-10-6: Measurement period for SSB index detection
Using more samples is not the only way. It could allow more inaccuracy or assume higher SNR side condition. RAN4 need to further investigate that.
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
This can be discussed in Demod. We don’t see what could be the RRM core impact. 
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
MAC-CE based TCI state switch should be impacted by the HARQ-ACK transmission delay.
Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
This can be discussed in Demod. We don’t see what could be the RRM core impact.
Issue 2-11-4: Relation to LTE cat-1bis requirements 
FFS.

	Qualcomm
	Issue 2-1-1: Impact on RLM-RS resources
Issue 2-1-2: Impact on BW used in RLM
Fine with both the proposals. The number of CSI-RS resources for RLM with SCS of 60kHz is an issue and needs to be addressed.
Issue 2-1-3: Impact on RLM evaluation period
Agree with proposal 2. Only thresholds in TCs need to be modified
Issue 2-1-4: How to derive RLM evaluation period if impacted
May not be needed, depending on Issue 2-1-3.
Issue 2-1-5: Impact on parameters for IN/OOS
Agree with proposal 1, hypothetical PDCCH parameters needs to be updated because of reduced BW and Rx antenna
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
To be further discussed
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Agree with the WF
Issue 2-2-1: Impact on BW used in BFD
Agree with the proposal
Issue 2-2-2: Impact on SINR thresholds used in BFD
Agree with the recommended WF
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Agree with proposal 1. Agreements from RLM could be used as baseline for BFD
Issue 2-2-4: Impact on evaluation period used in CBD
Agree with both the proposals
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Needs further study
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
No need to revisit evaluation periods. Existing core requirements may apply.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement 
Agree with proposal 1
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Fine with the proposal, but CSI-RS based L3 and L1-SINR may need to be considered since the SSB resources may lie outside the active BWP
Issue 2-3-1: Impact on HD-FDD UE requirements 
New requirements on scheduling restriction are needed.
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Can support proposal 1
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Exact scenarios could be further discussed.
Issue 2-3-4: Conditions for performing RLM for HD-FDD
Support the proposal
Issue 2-4-1: Whether measurement capability may have to be reduced
Fine with proposal 2
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Needs further study
Issue 2-5-1: Impact on UE transmit timing requirements 
Support proposal 1&2. It’s important to specify that UE measures SSB only within the active BWP.
Current specification says “The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms” 
We need some clarification on the term “availability” here. Does that mean that SSB can be outside the active BWP as well? If yes, that would require a RedCap UE to perform RF re-tuning 160ms before the UL to measure the SSB outside the active BWP adding to UE complexity which is not desired for a RedCap UE. This was not much of an issue for R15 as the chances of this happening were pretty slim because of wider UE BW and availability of SSBs on other CCs as well.
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Support proposal 2
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
For proposal 1, what impact is foreseen on the interruption requirements?
For proposal 2, interruptions would still be needed.
Issue 2-8-1: RRM impact due to BWP switching 
We think fast BWP switching delay is not required for RedCap UE. Propose to use existing requirements.
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Hopping outside 20MHz is being discussed in RAN1. RAN4 should wait for agreements from RAN1
Issue 2-9-2: Reference cell timing in RedCap BWP 
Support proposal 1.


	Nokia
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Support proposal 1. For CSI-RS based RLM with 60 kHz SCS, the  number of RLM-RS resources is impacted for RedCap UEs.
Issue 2-1-2: Impact on BW used in RLM
Support proposal 1. For CSI-RS based RLM with 60 kHz SCS, 48 PRBs cannot be used, so either 24 PRBs will be specified for the RLM requirement or SCS=60 KHz is excluded from CSI-RS based RedCap RLM requirements, assuming that the requirement for the RedCap device applies for lower SCS in FR1.
Issue 2-1-3: Impact on RLM evaluation period
Support proposal 1. Whether RLM evaluation periods for OOS and IS shall be adjusted due to 1 Rx needs to be investigated.
Issue 2-1-4: How to derive RLM evaluation period if impacted
Proposal 1 can be a baseline but should be confirmed by simulation.
Issue 2-1-5: Impact on parameters for IN/OOS
Support proposal 1.
Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Proposal 1 is generic and can serve as baseline.
Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
We agree to the recommended WF.
Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
As for issue 2-1-2, either bandwidth for 60 kHz SCS is changed to 24 PRBs as per proposal 1 or the requirement is removed for 60 kHz SCS, assuming that the requirement for the RedCap device applies for lower SCS in FR1. 
Issue 2-2-2: Impact on SINR thresholds used in BFD
We agree to the recommended WF.
Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Support proposal 1.
Issue 2-2-4: Impact on evaluation period used in CBD
Support proposal 1. Proposal 2 in fact looks identical.
Issue 2-2-5: Impact on BW used in CSI-RS based measurement
As for issues 2-1-2 and 2-2-1, either bandwidth for 60 kHz SCS is changed to 24 PRBs as per proposal 1 or the requirement is removed for 60 kHz SCS, assuming that the requirement for the RedCap device applies for lower SCS in FR1. We propose to remove last sentence of proposal 1, since not related to BW but delay requirement.
Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
In our view, this issue is connected to issue 2-2-4 (evaluation period as core requirement).
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
If the evaluation period is kept same, then L1 RSRP measurement accuracy can be evaluated in the performance part.
Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Agree with the recommended WF.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
We agree that the priority of DL measurements against UL transmission is a particular matter for HD-FDD type A which affects the scheduling availability and can be seen as new requirement. Hence, we support proposal 2 (remove support for proposal 1).
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Support proposals 1 and 1b. For proposal 1a more study is needed, whether to have further differentiation.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Related to issue 2-3-2. Measurements within gaps (known to NW) should be prioritized over UL transmissions, FFS for measurements outside gaps.
Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Can be left FFS.
Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Support both proposals.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Support proposal 2: We agree that system simulations are needed to derive the possible level of reduction of measurements.
Issue 2-4-3: Multicarrier operation 
Support proposal 1.
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Support proposal 1. Rel-15 transmit timing requirements should be targeted for RedCap UE. We note that this issue is dependent on the ongoing discussion in the RedCap RF session on Tx/Rx switching requirements for RedCap UE. 
Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Support proposal 1. Impact due to 1 Rx should be studied.
Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Support proposal 1. Interruption requirements for RRM procedures such as handover, RRC re-establishment and re-connection, and due to the aspect of prioritized DL measurements (sub-topic 2.3) are expected to be impacted for RedCap devices.
Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Support proposal 2. Should be kept open until RAN1’s conclusion on the PRACH design.
Issue 2-7-2: RA requirements based on UE type 
Support proposal 2. Should be kept open until RAN1’s conclusion on the PRACH design.
Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Support proposal 1. RAN4 to await outcome of further RAN1 discussion. In our view, RAN1 needs to take the decision in view of UE complexity reduction, thereafter RAN4 should evaluate impact on interruption requirements.
Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
In general, we agree with the recommended WF, however as RAN1 is still discussing this matter, RAN4 should refrain from sending LS to RAN1.
Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Related to sub-topic 2.8. Can be left open. 
Issue 2-9-2: Reference cell timing in RedCap BWP
No issue to be addressed by RAN4. In our understanding, RAN1 is responsible for the reference signal design and applicability.
Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Support proposal 1.
Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Support proposal 1.
Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’ 
Support the proposal (marked as proposal2).
Issue 2-10-4: Measurement period for cell detection
Support proposal 1.
Issue 2-10-5: Measurement period for SS-RSRP measurement
Support proposal 1.
Issue 2-10-6: Measurement period for SSB index detection
Support proposal 1.
Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
We agree to both proposals.
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
We agree to proposal 1. RAN4 needs to study the RRM impact once RAN1/2 design has advanced.
Issue 2-11-3: RRM impact due to relaxed maximum modulation order
We agree to both proposals.
Issue 2-11-4: Relation to LTE cat-1bis requirements 
We are open on proposal 1. The scope should be RRM requirements for UE.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
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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 2-1, issue 2-1-1:
	Sub-topic 2-1: RLM
Issue 2-1-1: Impact on RLM-RS resources
Tentative agreement: 
The number of RLM-RS is determined by RAN1 in TS38.213. RAN4 shall follow the RAN1 conclusion on the number of RLM -RS.
Issue 2-1-2: Impact on BW used in RLM
Tentative agreement:
Impact on bandwidth of CSI-RS for RLM with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
· Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1
· Option 2: Exclude 60 kHz SCS in FR1
· Option 3: other options are not precluded.
 
Issue 2-1-3: Impact on RLM evaluation period
Recommendations for 2nd round:
Companies to discuss whether following alternative proposal can be agreed:
· Proposal 1: RAN4 to perform simulation study to decide whether to extend the RLM evaluation period due to:
· 1 Rx 
· BW reduction 
· HD-FDD operation

Issue 2-1-4: How to derive RLM evaluation period if impacted
Recommendations for 2nd round:
To be discussed based on proposal in issue 2-1-3. 
Issue 2-1-5: Impact on parameters for IN/OOS
Tentative agreement:
Impact on parameters for IN/OOS due to BW reduction and 1 Rx is expected. 
Recommendations for 2nd round:
Continue the discussions on the details. 

Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Recommendations for 2nd round:
Continue the discussions on the details of impacted parameters. 

Issue 2-1-7: Impact on in-sync/out-of-sync thresholds
Tentative agreement:
SNR thresholds for OOS/IS impacted due to 1 rx. The detailed SINR threshold to be discussed under performance part.


Sub-topic 2-2: Link recovery requirements
Issue 2-2-1: Impact on BW used in BFD
Tentative agreement:
Impact on bandwidth of CSI-RS for BFD with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
· Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1
· Option 2: Exclude 60 kHz SCS in FR1
· Option 3: other options are not precluded.

Issue 2-2-2: Impact on SINR thresholds used in BFD
Tentative agreement:
Impact on SINR thresholds setup in test cases can be discussed in the performance part of the WI at later stage. 


Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Recommendations for 2nd round:
Continue the discussions. 

Issue 2-2-4: Impact on evaluation period used in CBD
Recommendations for 2nd round:
Follow the conclusion from RLM.

Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Recommendations for 2nd round:
Continue the discussions. 

Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Recommendations for 2nd round:
Companies to discuss following options based on 1st round comments:
· Option 1: Existing core requirements apply.
· Option 2: Study the impact using the simulation assumptions to decide whether existing requirements can be reused.
Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Recommendations for 2nd round:
L1 RSRP measurement accuracy is to be discussed under performance part of the WI.

Issue 2-2-8: Impact on CSI-RS based L3 measurement and CSI-RS based L1-SINR measurement 
Tentative agreement:
Follow the agreement from issue 1-9-1.
Sub-topic 2-3: HD-FDD UE
Issue 2-3-1: Impact on HD-FDD UE requirements 
Tentative agreement:
New RRM core requirements or clarifications are needed for HD-FDD type A RedCap UEs.  

Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Recommendations for 2nd round:
Further study needed.
Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Recommendations for 2nd round:
Further study needed.

Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Recommendations for 2nd round:
Further study needed.

Sub-topic 2-4: Measurement capability
Issue 2-4-1: Whether measurement capability may have to be reduced
Tentative agreement:
Support the study and discussion of reducing the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Recommendations for 2nd round:
Further discussions needed.

Issue 2-4-3: Multicarrier operation 
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
Recommendations for 2nd round:
Further discussions needed.

Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Recommendations for 2nd round:
Companies to provide view on following options:
· Option 1: Study the impact due to 1 rx using simulations.
· Option 2: There is no impact on the requirements for maximum interruption in paging reception.

Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Recommendations for 2nd round:
More discussions needed.

Sub-topic 2-7: Random Access
Issue 2-7-1: Type of RAs 
Moderator:
Since 2-step RA is a release 16 feature and combination of features is being discussed in sub-topic 1-9, issue -19-1. Follow the conclusion from that issue. For now release 15 NR requirements are used as reference. Therefore no more discussions are needed in the 2nd round on this issue.
Issue 2-7-2: RA requirements based on UE type 
Recommendations for 2nd round:
More discussions needed.

Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Recommendations for 2nd round:
Following options are being discussed:
· Option 1: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement. Take into account following aspects:
· Only center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth
· Option 2: the existing BWP switching requirements could be reused for RedCap UE.

Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Recommendations for 2nd round:
It depends on conclusion of issue 2-8-1.

Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Recommendations for 2nd round:
Further study needed and pending RAN1 progress.

Issue 2-9-2: Reference cell timing in RedCap BWP
Recommendations for 2nd round:
Following options are being discussed:
· Option 1: Need more conclusion from RAN1.
· FFS on mobility based measurement, gap based or interruption based measurement to be considered on the SSB outside active BWP. 


Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Recommendations for 2nd round:
More discussions needed.

Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Recommendations for 2nd round:
Companies to discuss if following proposal can be agreed:
· Proposal 1: To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities if single path and single searcher is assumed for RedCap.

Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’
Recommendations for 2nd round:
More discussions needed.
Issue 2-10-4: Measurement period for cell detection
Recommendations for 2nd round:
More study is needed. Continue to discuss the simulation assumptions for cell detection presented in topic #3.

Issue 2-10-5: Measurement period for SS-RSRP measurement
Recommendations for 2nd round:
More study is needed. Continue to discuss the simulation assumptions for SS-RSRP measurement presented in topic #3.

Issue 2-10-6: Measurement period for SSB index detection
Recommendations for 2nd round:
More study is needed. Continue to discuss the simulation assumptions for SSB index detection presented in topic #3.

Sub-topic 2-11: Others
Issue 2-11-1: RRM impact due to maximum number of DL MIMO layers 
Tentative agreement:
· No RRM impact due to Maximum number of DL MIMO layers and Relaxed maximum modulation order. 
· 
Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Recommendations for 2nd round:
More discussions needed.

Issue 2-11-3: RRM impact due to relaxed maximum modulation order 
Recommendations for 2nd round:
The conclusion in issue 2-11-1 applies. No more discussions needed.

Issue 2-11-4: Relation to LTE cat-1bis requirements 
Recommendations for 2nd round:
More discussions needed.


	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”.

Issue 2-1-3: Impact on RLM evaluation period
Recommendations for 2nd round:
Companies to discuss whether following alternative proposal can be agreed:
· Proposal 1: RAN4 to perform simulation study to decide whether to extend the RLM evaluation period due to:
· 1 Rx 
· BW reduction 
· HD-FDD operation
Recommended WF
Discuss the proposals. 
	Company
	Comments

	Qualcomm
	We still don’t see a need to extend the evaluation period. Perhaps better to leave as FFS and discuss in the next meeting
Proposal 2: FFS

	Ericsson
	Proposal 1 is agreeable.

	vivo
	Support option 1. Due to 1Rx, investigating whether to extend evaluation period is necessary

	MediaTek
	We are fine to support Proposal 1.

	Nokia
	We support Proposal 1.




Issue 2-1-4: How to derive RLM evaluation period if impacted
Recommendations for 2nd round:
Companies to discuss following proposals updated based on 1st round comments.
· Proposal 1 (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.
· Proposal 2 (Apple, Qualcomm): No need to extend the evaluation period.
· Proposal 3 (Nokia, Huawei, CMCC, Xiaomi, Oppo, Vivo, Ericsson): Further study needed.
Recommended WF
Discuss the proposals. 
	Company
	Comments

	Qualcomm
	Proposal 2 or Proposal 3

	Ericsson
	We support proposal 3, i.e. more study and discussions are needed on how to derive the evaluation period if impacted.

	vivo
	Option 3

	Intel
	Let’s go with proposal 3 and decide whether to extend the evaluation period after we see analysis and results.

	MediaTek
	We support Proposal 1.
From the LTE specs, the lower bound of the evaluation period for RLM requirements was increased at lease by two in LTE Cat-M RLM requirements compared to the general LTE RLM requirements. Given that the LTE Cat-M is for services that costs less, long battery life and cheaper devices, therefore, the lower bound in the evaluation period of the 5G NR RedCap RLM requirements shall be doubled.

	Nokia
	We support Proposal 3.




Issue 2-1-5: Impact on parameters for IN/OOS
Following tentative agreement was reached in 1st round. 
“Impact on parameters for IN/OOS due to BW reduction and 1 Rx is expected. “
Recommendations for 2nd round:
Companies to provide view on what type of PDCCH parameters are impacted under issue 2-1-6.
	Company
	Comments

	
	

	
	



Issue 2-1-6: If impact on IN/OOS, list of impacted parameters
Recommendations for 2nd round:
List of potential impacted parameters that were discussed in 1st round is shown below. Companies to provide their view on whether to update is those for RedCap 1 Rx compared to release 15 NR parameters.
a) whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in IS evaluation
b) whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in OOS evaluation
c) whether to update the CCE number for OOS
d) whether to update the CCE number of IS
e) whether to update any other parameters
Recommended WF
Companies to provide their view on whether to update the listed parameters for RedCap 1 Rx compared to corresponding release 15 NR parameters.
	Company
	Comments

	Ericsson
	If any of these parameters that were discussed under 1st round need to be updated should be based on simulation study. Thus further study is needed.

	vivo
	 Agree more study could be based on simulation results

	MediaTek
	a- whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in IS evaluation
b- whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in OOS evaluation
e- whether to update any other parameters
Bandwidth (PRBs) for IN/OOS in CSI-RS based RLM.



Issue 2-2-3: Other impact on BFD hypothetical transmission parameters
Recommendations for 2nd round:
Based on the 1st round comments following options were identified, and companies to provide their view each of these options.

· Option 1: Reuse the agreement from RLM hypothetical transmission parameters
· Option 2: No impact except BW change for CSI-RS based BFD with 60 kHz
· Option 3: Further study needed
Recommended WF
Discuss the options.
	Company
	Comments

	Qualcomm
	Option 3

	Ericsson
	We support option 1. Typically, the same set of hypothetical transmission parameters are used for both RLM and BFD.

	MediaTek
	In general, the impact observed in RLM requirements should be considered in BFD too.
The changes should be in RLM hypothetical transmission parameters and BW change for CSI-RS based BFD with 60 kHz.



Issue 2-2-4: Impact on evaluation period used in CBD
Recommendations for 2nd round:
Follow the conclusion from RLM. No further discussions needed.

Issue 2-2-5: Impact on BW used in CSI-RS based measurement
Recommendations for 2nd round:
Proposal 1a (Apple, CMCC): 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 1b (Nokia, Ericsson): 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.
Proposal1 2 (CMCC): 
For 15kHz SCS and 30 kHz SCS in FR1:
No changes are needed. 
Proposal 3 (Huawei, Vivo, MTK, Qualcomm): FFS
Recommended WF
Discuss the proposals.
	Company
	Comments

	Qualcomm
	FFS

	Ericsson
	We are fine proposal 3, i.e., FFS.

	MediaTek
	FFS.
For this issue there are two main directions: (i) reducing the BW down to 24 PRBs and this may require simulation to evaluate whether we need to increase the evaluation period due to the accuracy reduction; and (ii) not requirements for 60 KHz for FR1 RedCap.

	Nokia
	We support option 1b, alternatively the requirements for SCS=60 kHz may be removed as commented in 1st round.



Issue 2-2-6: Impact on L1 RSRP measurement delay requirement
Recommendations for 2nd round:
Companies to discuss following options based on 1st round comments:
Option 1: Existing core requirements apply.
Option 2: Study the impact using the simulation assumptions to decide whether existing requirements can be reused.
Recommended WF
Discuss the options.
	Company
	Comments

	Ericsson
	We support option 2. Simulation study is needed to decide whether there is any impact.

	vivo
	Support option 2

	Mediatek
	Support option 2.

	Nokia
	Support option 2.



Issue 2-2-7: Impact on L1 RSRP measurement accuracy requirement
Recommendations for 2nd round:
L1 RSRP measurement accuracy is to be discussed under performance part of the WI. No more discussions needed.
	Company
	Comments

	
	

	
	



Sub-topic 2-3: HD-FDD UE
Issue 2-3-2: Whether UE measurements are always prioritized over UL for HD-FDD
Following proposals were discussed in 1st round comments.
Proposal 1 (CMCC, Ericsson): Further study needed.
· Proposal 1a (Ericsson): Depends on ongoing RAN1 discussions.
Proposal 2 (Xiaomi, Huawei, Apple): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE.
Proposal 3 (Apple, Nokia): 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 4 (Huawei, Vivo): It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Proposal 5 (MTK, Qualcomm, Nokia): Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Recommended WF
Continue the discussions based on company positions. 
	Company
	Comments

	Qualcomm
	Proposal 1. RAN1 is also discussing this issue, we are fine to wait.

	Ericsson
	We support proposal 1. Since this issue is also being discussed in RAN1, we should wait until RAN1 has reached a conclusion and discussed it afterwards.

	Intel
	In general, we are ok with prioritizing measurements over UL transmission. But more discussion is needed following more RAN1 agreements.

	MediaTek
	Support proposal 5.

	Nokia 
	We support proposal 3 and proposal 5.

	Huawei
	Moderator: Merged the thread due to conflict between versions.
Option 1 and option 4 are similar and suggest to further check with RAN1. It is of for us to further check, one thing we’d like to point is that 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. 
Option 2 is our view from RRM point of view.
In summary, option1/3, option 2 are fine.



Issue 2-3-3: If measurements are prioritized, the scenarios for measurements for HD-FDD
Recommendations for 2nd round:
This issue is related to 2-3-2 and should therefore be discussed after conclusion is reached on issue 2-3-2.
	Company
	Comments

	Ericsson
	Same comment as in issue 2-3-2.

	Huawei
	Needs further discussion



Issue 2-3-4: Conditions for performing RLM for HD-FDD UE 
Recommendations for 2nd round:
Proposal 1 (MTK, Qualcomm): 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 1a (Huawei): 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 2 (Apple, Vivo, Ericsson, Nokia): Further study needed.
Recommended WF
Continue the discussions based on company positions. 
	Company
	Comments

	Qualcomm
	Proposal 1a is fine to us

	Ericsson
	We support proposal 2. In general, we understand the rationale behind proposal 1 and it makes sense. However, it can be decided based on more discussed and initial simulation results.

	vivo
	Prefer option 2.

	Intel
	We agree with proposal 1a.

	Mediatek
	Support proposal 1.

	Nokia
	We support Proposal 2.

	Huawei
	Support option 1a



Sub-topic 2-4: Measurement capability
Issue 2-4-2: If measurement capability is reduced, how to determine the measurement capability for RedCap
Following tentative agreement was reached in 1st round:
“Support the study and discussion of reducing the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.”. Based on this agreement, discuss following proposals:

Recommendations for 2nd round:
This issue is related to 2-4-1, where it was agreed to first study and discuss whether to reduce the number of cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs. Therefore this issue should be discussed after a conclusion is reached on that 2-4-1. Thus no discussions are needed in 2nd round.  
Sub-topic 2-5: UE transmit timing
Issue 2-5-1: Impact on UE transmit timing requirements 
To be discussed in GTW session 1 
Recommendations for 2nd round:
Proposal 1 (Apple, Huawei, CMCC, Oppo, Vivo, Ericsson, Nokia): The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
Proposal 2 (Qualcomm): A RedCap UE shall meet the Te requirements for an initial transmission provided that at-least one SSB is available in the active DL BWP of the UE during the last 160ms.

Recommended WF
Discuss the proposals.
	Company
	Comments

	Qualcomm
	Support proposal 2.
As commented earlier, it’s important to specify that UE measures SSB only within the active BWP.
Current specification says “The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms” 
We need some clarification on the term “availability” here. Does that mean that SSB can be outside the active BWP as well? If yes, that would require a RedCap UE to perform RF re-tuning 160ms before the UL to measure the SSB outside the active BWP adding to UE complexity which is not desired for a RedCap UE. This was not much of an issue for R15 as the chances of this happening were pretty slim because of wider UE BW and availability of SSBs on other CCs as well.
When no SSB is scheduled within the active BWP, we can specify CSI-RS/TRS based reference cell timing. This is being proposed under Issue 2-9-2: Reference cell timing in RedCap BWP.
“When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.”

	Ericsson
	Proposal 1 is agreeable, and we don’t see any need for further clarification compared to release 15 requirements.

	vivo
	Support proposal 1. 

	Intel
	Further discussion on this matter is needed. Let’s understand more on it.

	Mediatek
	This can be FFS.

	Nokia
	We support proposal 1.

	Huawei
	Support option 1.



Sub-topic 2-6: Interruptions
Issue 2-6-1: Impact on interruption requirements in IDLE/INACTIVE states
Recommendations for 2nd round:
Companies to provide view on following options based on 1st round discussions:
Option 1: Study the impact due to 1 rx using simulations.
Option 2: There is no impact on the requirements for maximum interruption in paging reception.
Recommended WF
Discuss the options.

	Company
	Comments

	Qualcomm
	Option 2. We don’t see any impact and current requirements can be used.

	Ericsson
	We support option 1. If there is any impact can be decided based on the simulation study.

	vivo
	Ok with option 2. Based on current definition of paging reception we did not see any impact.

	Mediatek
	Support option 1.

	Huawei 
	Support option 2. In existing paging reception interruption, a general description is made as TSI-NR + 2*Ttarget_cell_SMTC_period ms. No concrete value for each items. Therefore we think this part can be unchanged for redcap UE.



Issue 2-6-2: Impact on interruption requirements in CONNECTED state
Recommendations for 2nd round:
Following proposals were discussed in 1st round. 

Proposal 1 (ZTE, Ericsson, Nokia): RRM requirements related to interruptions shall be modified for redCap UEs.
Proposal 2 (Vivo, Oppo, Vivo): The interruption requirements defined at 8.2 are not applicable (no impact) for Redcap.
Proposal 2a (Apple, CMCC): RedCap features would not cause impact to the existing interruption requirements defined at 8.2.

Recommended WF
Please provide detailed comments on the proposals. If interruptions are expected or not, provide the motivation.
	Company
	Comments

	Qualcomm
	Proposal 2a, don’t see any impact

	Ericsson
	We expect impact on current interruption requirements, e.g. due to RF retuning.

	vivo
	Option 2 or 2a;

	Mediatek
	Interruption requirements will be also needed for Redcap CONNECTED mode.

	Nokia
	We support proposal 1.

	Huawei
	Support option 1. BWP switching time may be reduced, then the interruption accordingly would be modified.



Sub-topic 2-7: Random Access
Issue 2-7-2: RA requirements based on UE type 
Recommendations for 2nd round:
Moderator: Based on 1st round comments, large number of companies think it depends on RAN1 and prefer to keep it FFS. Thus no more discussions in the 2nd round on this issue. 

Sub-topic 2-8: BWP switching
Issue 2-8-1: RRM impact due to BWP switching 
Recommendations for 2nd round:
To be discussed in GTW session 1 
Following options were discussed in 1st rouund:
Option 1: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement. Take into account following aspects:
· Only center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth
Option 2: the existing BWP switching requirements could be reused for RedCap UE.
Recommended WF
Discuss the proposals.
	Company
	Comments

	Qualcomm
	Option 2, we don’t see a need to make BWP switching requirements any tighter.

	Huawei, HiSilicon
	Option 1. The key problem is Redcap UE occupies on the 20MHz CBW could be part of system BW, depending on the frequency position it will have big impact on legacy UE UL perf. Without the fast retuning requirement on Redcap, the coexistence of redcap and legacy UE cannot be expected.

	Ericsson
	We don’t see any need for LS out at this stage. It is the first time the topic is even discussed in RAN4, and more discussions are needed, and more progress/agreements needs to be reached before LS can be discussed.

	vivo
	Ok to reuse current BWP switching requirements as the baseline for Redcap UE. Prefer option 2 and we also do not see any necessity to send any LS to other groups at this meeting. 

	Mediatek
	Option 1.

	OPPO
	Slightly prefer option 1 to study the feasibility of fast BWP switch for Redcap. And ok to start from the existing BWP switching requirements as baseline. 



Issue 2-8-2: If new BWP retuning delay is agreed in RAN4, whether to send LS to RAN1 on new BWP retuning delay 
Recommendations for 2nd round:
It depends on conclusion of issue 2-8-1.

Sub-topic 2-9: RRM impact of UE transmitting/receiving outside 20 MHz
Issue 2-9-1: RRM impact of UE transmit/receive outside 20MHz
Recommendations for 2nd round:
Further study needed and pending RAN1 progress. Following proposals were discussed in 1st round.
Proposal 1 (Huawei): RAN4 may need to specify the delay and/or interruption requirements of redcap UE RF retuning when RedCap UE hops to transmit/receive outside 20MHz.
· Proposal 1a (CMCC): Interruption requirements needs to be studied.
Proposal 2 (Vivo, MTK, Qualcomm, Nokia, Ericsson): Need more conclusion from RAN1 and further study.
Proposal 3 (Apple from issue 2-9-2): FFS on mobility based measurement, gap based or interruption based measurement to be considered on the SSB outside active BWP. 
Recommended WF
Discuss the proposals.
	Company
	Comments

	Ericsson
	We support proposal 2, i.e. RAN4 needs to wait for more conclusion from RAN1 which is discussing this topic currently.

	vivo
	Support proposal 2. RAN4 needs wait RAN1 conclusion on this topic. 

	MediaTek
	Support proposal 2.

	Nokia
	We support proposal 2.

	Huawei
	Support option1 and option 2 is also fine to check RAN1 progress.




Issue 2-9-2: Reference cell timing in RedCap BWP
Recommendations for 2nd round:
Following options were being discussed in 1st round:
Proposal 1 (Qualcomm Incorporated, CMCC): When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.
Proposal 2 (Huawei, Apple, Vivo, Ericsson, MTK, Nokia): Need more conclusion from RAN1.
Recommended WF
Discuss the proposals.
	Company
	Comments

	Qualcomm
	Support proposal 1. As mentioned under Issue 2-5-1, when no SSB is scheduled within the active BWP, we can specify CSI-RS/TRS based reference cell timing

	Ericsson
	Similar comment as for previous issue, i.e. RAN4 needs to wait for more conclusion from RAN1 which is discussing this topic currently. Thus we support proposal 2.

	vivo
	Proposal 2. 

	MediaTek
	Support proposal 2.

	Nokia
	We support proposal 2.

	Huawei
	Support proposal 2,.




Sub-topic 2-10: CONNECTED mode measurements
Issue 2-10-1: CSSF design for RedCap UE measurements
Recommendations for 2nd round:
Proposal 1 (Ericsson):
For measurement outside gap:  CSSFoutside_gap,i = 1
For measurement within gap: RAN4 needs to revisit the design for CSSF within gap to guarantee PCell’s mobility.
Recommended WF
Depends on search assumption discussed in 1-10-1. Companies to provide their view on proposal 1 based on outcome of issue 1-10-1.
	Company
	Comments

	Ericsson
	Proposal 1 is agreeable.

	MediaTek
	Support proposal 1.

	Huawei
	If there are inter-frequency layer without gap, then these layers would compete the one searcher. This depends on the conclusion from another issue. If the scenario is agreed to be considered, then we think CSSFoursidegap is larger than 1.
For measurement within gap, we are wondering whether per FR gap is needed or not.



Issue 2-10-2: Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
Recommendations for 2nd round:
To be discussed in GTW session 1 
Companies to discuss if following proposal (based on 1st round comments) can be agreed:
· Proposal 1: To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities if single path and single searcher is assumed for RedCap.

Recommended WF
Discuss the proposal.
	Company
	Comments

	Ericsson
	We can agree to that RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities.

	MediaTek
	Support Proposal 1

	Huawei
	Support proposal 1.



Issue 2-10-3: Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’
Recommendations for 2nd round:
To be discussed in GTW session 1 
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
Recommended WF
Discuss the proposals.
	Company
	Comments

	Ericsson
	We are fine to keep it as FFS, i.e. proposal 3.

	MediaTek
	Support Proposal 1

	Nokia
	We support proposal 1.

	Huawei
	Support option 2




Sub-topic 2-11: Others

Issue 2-11-2: RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
Recommendations for 2nd round:
· Option 1 (ZTE): RRM requirements related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting shall be modified. 
· Option 2 (Ericsson): No RRM impact expected, these are RAN1 issues. 
· Option 3 (MTK): MAC-CE based TCI state switch should be impacted by the HARQ-ACK transmission delay.
· Option 4 (Huawei, Apple, CMCC, Vivo, Nokia): Wait for RAN1/RAN2 design and FFS.
Recommended WF
Discuss the options.
	Company
	Comments

	Ericsson
	We are fine to wait for RAN1/RAN2 progress on these issues and keep it as FFS. Thus option 4 is acceptable.

	Mediatek
	Option 3 also Option 4

	Nokia
	We support option 4.

	Huawei
	Option 4




Issue 2-11-4: Relation to LTE cat-1bis requirements 
Recommendations for 2nd round:
Following proposals were discussed in the 1st round comments.
Proposal 1 (Qualcomm Incorporated): Discuss if, and what, conclusions from LTE Cat 1bis UE requirements w.r.t. Rx antenna reduction can be used for NR RedCap UE as well.
Proposal 1a (Huawei, Apple, Vivo, CMCC, MTK, Nokia): FFS and discuss the cat-1bis requirements case by base. 
Proposal 2 (Ericsson): Not possible to reuse LTE cat 1-bis requirements. 
Recommended WF
More detailed discussions needed. 
	Company
	Comments

	Ericsson
	We can agree to proposal 1a, i.e. more discussions are needed.

	Intel
	We tend to agree with proposal 1a.

	MediaTek
	Proposal 1a

	Nokia
	We support proposal 1a.	

	Huawei
	Support option 1a.




Topic #3: Simulation Assumptions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112644
	Vivo
	Proposal 1: The baseline simulation assumptions of above areas listed at appendix are agreed in this meeting and captured in the related WF.

	R4-2114084
	Ericsson
	Proposal #3: RAN4 to study the cell detection performance for RedCap UE assuming the simulation assumptions in Annex A. 
Proposal #4: RAN4 to study the SSB based RRM measurement performance for RedCap UE assuming the simulation assumptions in Annex B.
Proposal #5: RAN4 to study the RLM and BFD performance for RedCap UE assuming the simulation assumptions in Annex C. 
Proposal #6: RAN4 to study the L1 RSRP measurement performance for RedCap UE assuming the simulation assumptions in Annex C. 
Proposal #7: RAN4 to study the SI reading performance for RedCap UE assuming the simulation assumptions in Annex D.

	R4-2113847
	Huawei, HiSilicon
	Simulation assumption for measurement accuracy for RedCap UE with 1 RX



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: Simulation Assumptions for RedCap

Issue 3-1-1: Simulation assumptions to study cell detection performance
Proposals 1 (Vivo): Simulation assumptions for PSS/SSS detection provided in R4-2112644.
Proposals 2 (Ericsson): Simulation assumptions for to study the cell detection performance is provided in Annex A in R4-2114084.

Recommended WF
Companies to discuss work split for driving the simulation assumptions for cell detection performance. 

Issue 3-1-2: Simulation assumptions to study SSB based RRM measurement performance
Proposals 1 (Vivo): Simulation assumptions for SS block measurement performance provided in R4-2112644.
Proposals 2 (Ericsson): Simulation assumptions to study the SSB based RRM measurement performance 
is provided in Annex B in R4-2114084.
Proposals 3 (Huawei): Simulation assumption for measurement accuracy for RedCap UE with 1 RX is provided in R4-2113847.
Proposal 4 (ZTE): Accuracy requirements shall be studied after core requirements are specified.

Recommended WF
Companies to discuss work split for driving the simulation assumptions for SSB based RRM measurement performance. Regarding proposal 4, accuracy requirements belong to performance part already.

Issue 3-1-3: Simulation assumptions to study RLM and BFD performance
Proposals 1 (Vivo): Simulation assumptions to study RLM are provided in R4-2112644.
Proposals 2 (Ericsson): Simulation assumptions for to study RLM and BFD performance is provided in Annex C in R4-2114084.

Recommended WF
Companies to discuss work split for driving the simulation assumptions for RLM and BFD performance. 

Issue 3-1-4: Simulation assumptions to study L1 RSRP measurement performance
Proposals 1 (Ericsson): Simulation assumptions for to study L1 RSRP measurement performance are provided in Annex C in R4-2114084.

Recommended WF
Discuss the proposal. 
Issue 3-1-5: Simulation assumptions to study PBCH/SI reading detection performance
Proposals 1 (Vivo): Simulation assumptions to study PBCH detection performance are provided in R4-2112644.
Proposals 1 (Ericsson): Simulation assumptions to study SI reading performance are provided in Annex D in R4-2114084.

Recommended WF
Discuss the proposal. 

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

	Huawei
	Issue 3-1-2: Simulation assumptions to study SSB based RRM measurement performance
Huawei would like to volunteer this work.

	Apple
	Issue 3-1-3: Simulation assumptions to study RLM and BFD performance
This simulation shall be deprioritized until the performance stage, since the SNR threshold would be only discussed in the testing setup and we don’t think evaluation period would be changed for RLM/BFD.
Issue 3-1-5: Simulation assumptions to study PBCH/SI reading detection performance
This simulation shall be deprioritized until the performance stage, since the SI reading delay would be only set in testing (e.g., for RRC re-establishment) and also we don’t think RAN4 needs to consider R16 CGI reading feature for RedCap UE at this stage.

	Intel
	Issue 3-1-5: Simulation assumptions to study PBCH/SI reading detection performance
We may need to separately consider PBCH and SI detections. PBCH detection evaluation is needed for SSB index acquisition.

	vivo
	Issue 3-1-1: 
Propose to align simulation assumptions for PSS/SSS detection based on R4-2112644
In our understanding, this simulation is useful to evaluate the time period used in PSS/SSS detection for RedCap. 
vivo would like to volunteer this work.
Issue 3-1-2: 
Propose to align simulation assumptions based on R4-2112644
This simulation may be useful for evaluate SSB measurement period and measurement accuracy. We understand when the number of receiving antennas becomes 1, to guarantee the same accuracy as the legacy UE, the numbers of sample would need to increase. So this needs to consider the trade-off between the two aspects. In our understanding, there are two directions to define SSB measurement requirements:
Alt 1. Keep the measurement accuracy the same as legacy UE and extend the measurement period by increasing the number of samples.
Alt 2. Keep the measurement accuracy the same as legacy UE and relax the measurement accuracy.
Therefore, in our opinion, RNA4 may need to consider how to balance the RRM measurement period and measurement accuracy. 
Issue 3-1-3：Simulation assumptions to study RLM and BFD performance
We understand this simulation is useful to determine the evaluation period, PDCCH transmission parameters and the threshold Qout/Qin for RLM and BFD. 
Issue 3-1-4：Simulation assumptions to study L1 RSRP measurement performance
In our understanding, this simulation is useful to evaluate the L1-RSRP measurement accuracy for RedCap.

Issue 3-1-5: Simulation assumptions to study PBCH/SI reading detection performance
Propose to align simulation assumptions on PBCH detection performance based on R4-2112644
We think this simulation is useful to evaluate the time period used to acquire the index of the SSB for RedCap.
vivo would like to volunteer this work.

	Ericsson
	Issue 3-1-1: Simulation assumptions to study cell detection performance
Issue 3-1-2: Simulation assumptions to study SSB based RRM measurement performance
Issue 3-1-3: Simulation assumptions to study RLM and BFD performance
As discussed earlier, RAN4 should study the RLM and BFD performance using 1 Rx to understand whether existing requirements (that belong to core part) can be reused. We agree with Apple that the impact on SNR thresholds belong to the performance part. 
Ericsson can volunteer to prepare the simulation assumptions for RLM and BFD. 
Issue 3-1-4: Simulation assumptions to study L1 RSRP measurement performance
Same comment as for issue 3-1-3. 
Ericsson can also volunteer to drive the simulation assumption work for L1 RSRP measurement performance. 
Issue 3-1-5: Simulation assumptions to study PBCH/SI reading detection performance
We are fine to have separate assumptions for PBCH and SI reading as suggested by Intel.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, it is suggested to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	



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 x-x
	Tentative agreement:
Based on the comments, following new work split is proposed:
	Title
	Source

	Simulation assumptions for cell detection performance

	Vivo

	Simulation assumptions for SSB based RRM measurement performance

	Huawei, HiSilicon

	Simulation assumptions for RLM and BFD performance

	Ericsson

	Simulation assumptions for L1 RSRP measurement performance
	Ericsson

	Simulation assumptions for PBCH detection

	Vivo

	
	



Recommendation for the 2nd round:
The companies to send out the simulation assumptions as per work split above and companies to discuss the simulation assumptions. 



	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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 with the title ”Recommendations for Tdocs”.
Issue 3-1-1: Simulation assumptions to study cell detection performance
Recommendations for 2nd round:
Continue to discuss the simulation assumptions to be sent out by responsible company (Vivo).

Issue 3-1-2: Simulation assumptions to study SSB based RRM measurement performance
Recommendations for 2nd round:
Continue to discuss the simulation assumptions to be sent out by responsible company (Huawei, HiSilicon).

Issue 3-1-3: Simulation assumptions to study RLM and BFD performance
Recommendations for 2nd round:
Continue to discuss the simulation assumptions to be sent out by responsible company (Ericsson).

Issue 3-1-4: Simulation assumptions to study L1 RSRP measurement performance
Recommendations for 2nd round:
Continue to discuss the simulation assumptions to be sent out by responsible company (Ericsson).

Issue 3-1-5: Simulation assumptions to study PBCH detection
Recommendations for 2nd round:
Continue to discuss the simulation assumptions to be sent out by responsible company (Vivo).


Topic #4: Specification impact
Companies’ contributions summary
Contributions from AI 9.20.3.1 and 9.20.3.2 are discussed here.

	T-doc number
	Company
	Proposals / Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



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 4-1: RRM requirements in TS 38.133
Background:
Based on the agreed WF in R4-2108359, RRM impact on some of the requirements are FFS which are highlighted below. Companies are to provide their updated view on those.

Issue 4-1-1: Impact on TS 38.133

1. Recommended WF
1.1 Companies are encouraged to update their view in Table 1 below for the highlighted requirements based on agreement in R4-2108359. 
 
Table 1 Impact on TS 38.133
	Section
	Type of requirements
	Example
	Apple
	Ericsson
	vivo
	Company D
	Company E
	Company F

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


	
	3.5 Frequency bands grouping
	

	
	3.6 Applicability of requirements in this specification version
	

	4. IDLE state mobility
	4.2.2.1 UE measurement capability
	Already agreed.


	
	4.2.2.2 Measurement and evaluation of serving cell
	

	
	4.2.2.3 Measurements of intra-frequency NR cells

	

	
	4.2.2.4 Measurements of inter-frequency NR cells
	

	
	4.2.2.5 Measurements of inter-RAT E-UTRAN cells
	

	
	4.2.2.6 Maximum interruption in paging reception
	Topic being discussed in sub-topic 2-6.

	5. INACTIVE state mobility
	5.1.2.1 UE measurement capability
	Already agreed.

	
	5.1.2.2 Measurement and evaluation of serving cell
	

	
	5.1.2.3 Measurements of intra-frequency NR cells
	

	
	5.1.2.4 Measurements of inter-frequency NR cells
	

	
	5.1.2.5 Measurements of inter-RAT E-UTRAN cells

	

	
	5.1.2.6 Maximum interruption in paging reception
	Topic being discussed in sub-topic 2-6.

	6. CONNECTED state mobility
	6.1 Handover
	Yes/No/FFS
	YES
	Yes
	Yes
	
	
	

	
	6.2.1 RRC re-establishment
	Yes/No/FFS
	YES
	Yes
	Yes
	
	
	

	
	6.2.2 Random Access
	Topic being discussed in sub-topic 2-7.

	
	6.2.3 RRC Connection Release with Redirection
	Yes/No/FFS
	YES
	Yes
	Yes
	
	
	

	7. Timing
	7.1 UE transmit timing
	Topic under discussion in sub-topic 2-5.

	
	7.2 UE timer accuracy
	Already agreed.

	
	7.3 Timing Advance
	Yes/No/FFS
	NO
	FFS
	FFS
	
	
	

	
	7.4 Cell phase synchronization accuracy
	Already agreed.

	
	7.5 Maximum Transmission Timing Difference
	

	
	7.6 Maximum Receive Timing Difference
	

	
	7.7 deriveSSB-IndexFromCell tolerance
	
	NO
	FFS
	
	
	
	

	8. Signalling characteristics
	8.1 Radio Link Monitoring
	Topic under discussion in sub-topic 2-1.

	
	8.2 Interruption
	Topic under discussion in sub-topic 2-6.

	
	8.3 SCell Activation and Deactivation Delay
	Already agreed.

	
	8.4 UE UL carrier RRC reconfiguration delay
	Yes/No/FFS
	Not applicable for Redcap in release 17
	N/A
	N/A
	
	
	

	
	8.5 Link Recovery Procedures
	Topic under discussion in sub-topic 2-2.

	
	8.6 Active BWP switch delay
	Topic under discussion in sub-topic 2-8.

	
	8.8 NE-DC: E-UTRAN PSCell Addition and Release Delay
	Already agreed.

	
	8.9 NR-DC: PSCell Addition and Release Delay
	

	
	8.10 Active TCI state switching delay
	Yes/No/FFS
	NO
	FFS
	FFS
	
	
	

	
	8.11 PSCell Change
	Already agreed.

	
	8.12 Uplink spatial relation switch delay
	Yes/No/FFS
	FFS until sufficient progress of WI
	FFS
	FFS
	
	
	

	
	8.13 UE-specific CBW change
	Yes/No/FFSs
	FFS until sufficient progress of WI
	FFS
	FFS
Should we focus on Rel-15 right now?
	
	
	

	9. Measurement Procedure
	9.1 General measurement requirement

	Already agreed.

	
	9.2 NR intra-frequency measurements
	

	
	9.3 NR inter-frequency measurements
	

	
	9.4 Inter-RAT measurements
	

	
	9.5 L1-RSRP measurements for Reporting
	Topic under discussion in sub-topic 2-2.

	
	9.6 NE-DC: Measurements
	Already agreed.

	
	9.7 Cross Link Interference measurements
	Yes/No/FFS
	FFS until sufficient progress of WI
	FFS
	FFS
	
	
	

	
	9.8 L1-SINR measurements for Reporting
	Topic under discussion in sub-topic 2-2.

	
	9.9 NR measurements for positioning
	Yes/No/FFS
	FFS until sufficient progress of WI
	N/A
	FFS
	
	
	

	
	9.10 CSI-RS based L3 measurements
	Topic under discussion in sub-topic 2-2.

	
	9.11 NR measurements with autonomous gaps
	Topic under discussion in issue 3-1-5.

	10. Measurement Performance requirements
	10.1 NR measurements
	Already agreed.

	12. V2X Requirements
	V2X Requirements
	Topic under discussion in sub-issue 1-8.







[bookmark: _Hlk72142183] Issue 4-1-2: Impact on 38.133 in TS 38.133
2. Recommended WF
2.1 If needed, companies can provide comments using this issue to for the highlighted requirements in 38.133 in Table 1. 


Sub-topic 4-2: RRM requirements in TS 36.133
Background:
Based on the agreed WF in R4-2108359, RRM impact on some of the requirements are FFS which are highlighted below. Companies are to provide their updated view on those.

Issue 4-2-1: Impact on TS 36.133

3. Recommended WF
If needed, companies can provide comments using this issue to for the highlighted requirements in 36.133 in Table 1.
Table 2 Impact on TS 36.133
	Section
	Type of requirements
	Example
	Apple
	Company B
	Company C

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

	4. E-UTRAN RRC_IDLE state mobility
	4.1 Cell Selection
	
	No
	
	

	
	4.2 Cell Re-selection
	Already agreed.

	
	4.3 Minimization of Drive Tests (MDT)
	

	
	4.4 MBSFN Measurements
	

	
	4.5 Proximity-based Services
	

	
	4.6 Cell Selection and Re-selection Requirements for UE category NB1
	
	FFS until sufficient progress of WI
	
	

	
	4.7 Cell Selection and Re-selection Requirements for UE category M1
	
	FFS until sufficient progress of WI
	
	

	
	4.8 Idle State Positioning Measurement Requirements for UE category NB1
	Already agreed.

	5. E-UTRAN RRC_CONNECTED state mobility
	5.1 E-UTRAN Handover
	Already agreed.

	
	5.3 Handover to other RATs
	

	
	5.4 Handover to Non-3GPP RATs
	

	
	5.5 E-UTRAN Handover for Cat-M1 UEs

	
	FFS until sufficient progress of WI
	
	

	
	5.7 E-UTRAN DAPS Handover
	Already agreed.

	6. RRC Connection Mobility Control
	6.1 RRC Re-establishment
	Already agreed.

	
	6.2 Random Access
	

	
	6.3 RRC Connection Release with Redirection
	
	YES 
	
	

	
	6.4 CSG Proximity Indication for E-UTRAN and UTRAN
	Already agreed.

	
	6.5 RRC Re-establishment for NB-IoT UEs
	

	
	[bookmark: OLE_LINK628][bookmark: OLE_LINK629]6.6 Random Access for UE category NB1

	

	
	6.7 RRC Re-establishment for Cat-M1 UEs
	

	
	6.8 RRC Connection Release with Redirection for Cat-M1 UEs
	
	FFS until sufficient progress of WI
	
	

	
	6.9 RRC Connection Redirection to Non-anchor Carrier in NB-IoT
	
	FFS until sufficient progress of WI
	
	

	7. Timing and signalling characteristics
	
	Already agreed.

	8. UE Measurements Procedures in RRC_CONNECTED State
	
	

	9. Measurements performance requirements for UE
	
	

	10. Measurements Performance Requirements for E-UTRAN
	
	Already agreed.

	11. ProSe Requirements in Any Cell Selection state
	
	

	12. V2V Sidelink Communication Requirements for V2V Operation on Dedicated V2V Carrier
	
	

	13. V2X Requirements
	
	




 

Companies views’ collection for 1st round 

Open issues 
	Company
	Comments

	Ericsson
	Issue 4-2-1: Impact on TS 36.133
It depends on the conclusion on whether to support inter-RAT requirements on LTE as being discussed in topic #1. 




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	

	
	

	
	



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 

	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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 with the title ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on RedCap RRM requirements
	Ericsson
	To capture the agreements from e-mail thread [100-e][234] NR_redcap_RRM_1

	Simulation assumptions for cell detection performance

	Vivo
	

	Simulation assumptions for SSB based RRM measurement performance

	Huawei, HiSilicon
	

	Simulation assumptions for RLM and BFD performance

	Ericsson
	

	Simulation assumptions for L1 RSRP measurement performance
	Ericsson
	

	Simulation assumptions for PBCH detection

	Vivo
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

2nd round 
	[bookmark: _Hlk80875097]Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115358
	WF on RedCap RRM requirements
	Ericsson
	Agreeable
	

	R4-2115359
	Simulation assumptions for RedCap cell detection performance
	vivo
	Agreeable
	

	R4-2115360
	Simulation assumptions for RedCap SSB based RRM measurement performance
	Huawei, HiSilicon
	Agreeable
	

	R4-2115361
	Simulation assumptions for RedCap RLM and BFD performance
	Ericsson
	Agreeable
	

	R4-2115362
	Simulation assumptions for RedCap L1 RSRP measurement performance
	Ericsson
	Agreeable
	

	R4-2115363
	Simulation assumptions for RedCap PBCH detection
	vivo
	Agreeable
	



Notes:
· Please include the summary of recommendations for all tdocs across all sub-topics.
· For the Recommendation column please include one of the following: 
· CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
· Other documents: Agreeable, Revised, Noted
· Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	Huawei
	Jing Han
	hw.hanjing@huawei.com

	CMCC
	Xiaoran ZHANG
	zhangxiaoran@chinamobile.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	MediaTek
	Waseem Ozan
	Waseem.ozan@mediatek.com

	Nokia
	Juergen Hofmann
	juergen.hofmann@nokia.com

	Qualcomm
	Prashant Sharma
	prashantsharma@qti.qualcomm.com

	Intel
	Meng Zhang
	Meng.zhang@intel.com

	OPPO
	Roy Hu
	hurongyi@oppo.com



Note:
10 Please add your contact information in above table once you make comments on this email thread. 
11 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.
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Table 8.1.2.

: PDCCH transmission parameters for in-sync evaluation

Attribute Value for BLER Configuration #0
DOl payload size 10

‘Number of control OFDM 2

symbols

‘Aggregation level (CCE) 3

Ratio of hypothetical PDCCH

RE energy to average SSS odB

RE energ;
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DMRS energy to average 0dB

SSS RE energy

Bandwidth (PRBS) 24

‘Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6

CP length Normal

Manpina from REG to CCE Distributed
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Table 8.1.3.1-2: PDCCH transmission parameters for in-sync evaluation

CSI-RS RE energy

Attribute Value for BLER Configuration #0
DCl payload size 10
Number of control OFDM 2
symbols
‘Aggregation level (CCE) 4
Ratio of hypothetical PDCCH
RE energy to average CSI-RS 0dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 0dB

Bandwidth (PRBs) 48
‘Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6

CP length Normal

Mapping from REG to CCE Distributed





