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1. Introduction
In this document, we will provide a summary on the scope of Rel-17 Coverage Enhancements WI discussion, using the following contributions as a starting point:

· RP-210455
Revised WID on NR coverage enhancements
China Telecom

· RP-210499
Views on the scope of NR coverage enhancements WI
Apple Inc.

· RP-210602
Views on PUSCH and Msg3 enhancements for Redcap UEs in NR CE WI
ZTE, Sanechips

2. Discussion 
The email discussion is organized as follows:

· Initial Round till Tuesday 23rd March 11:59h UTC: Final deadline for comments on Initial email discussions
· Intermediate Round till 

· Wednesday 24th March 10:59h UTC: Deadline for comments on Intermediate Summaries

· Thursday 25th March 11:59h UTC: Final deadline for technical comments

· Final Round till Friday 26th March 10:59h UTC: Deadline for final comments
1.1 Initial Round
RP-210455 has the following proposed update (along with other editorial updates)

· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· Based on the mechanism(s) specified to enable joint channel estimation for PUSCH
RP-210499 has the following proposal:

· PUSCH/Msg3 coverage recovery for Redcap device is to be handled under Rel-17 NR coverage enhancement WI.
RP-210602 has the following proposal:

· Proposal 1: The PUSCH enhancements to be specified for CE UEs are supported for RedCap UEs, and no additional RedCap-specific PUSCH enhancements are needed. 

· Proposal 2: Msg3 PUSCH repetition based enhancements to be specified for CE UEs are supported for RedCap UEs, and no additional RedCap-specific Msg3 enhancements are needed. 

· Proposal 3: Specify UE features for Rel-17 CE PUSCH and Msg3 enhancements for RedCap UEs in WI phase.

· Proposal 4: Discuss whether/how to differentiate between Rel-17 CE UEs and Redcap UEs before Msg3 transmission in WI phase.

· Proposal 5: Add one note in CE WID to clarify that coverage recovery on PUSCH and Msg3 for RedCap UEs are included in Rel-17 CE WI.

Note that proposal 5 above discusses a similar issue as in RP-210499.

1.1.1 DM-RS Bundling for PUCCH

Question:

· Is the update in RP-210455 agreeable? (copied below for easy reference)
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· Based on the mechanism(s) specified to enable joint channel estimation for PUSCH
	Company
	Views

	Nokia, NSB
	The proposed sentence is a bit too strong in our view. One alternative is to say “Based on similar mechanism(s) as specified to enable joint channel estimation for PUSCH”

	Ericsson
	We agree that PUCCH DMRS bundling can be based on PUSCH joint channel estimation.  We’re not sure if ‘specified’ is the most appropriate wording here, though.  We expect this should not mean that RAN1 and/or RAN4 must first agree to a PUSCH joint channel estimation mechanism before deciding or discussing the PUCCH mechanism.  Would it be more clear to say 

· Based on the mechanism(s) specified to enable joint channel estimation for PUSCH

	Intel
	It is not clear to us whether all the solutions for joint channel estimation specified for PUSCH enhancement would apply for PUCCH enhancement. For instance, DMRS optimization, which is under the discussion for PUSCH enhancement, is already deprioritized for PUCCH enhancement. 

Our view is that even without this sub-bullet, RAN1 still proceeds along with the same direction for PUCCH enhancement. So we think this update may not be needed.  


Proposals:

· TBD
1.1.2 Coverage Recovery for RedCap

Question:

· Should be consider adding the following note to the CovEnh WI:

· Note: for PUSCH enhancement and Msg3 PUSCH repetition, the 3dB coverage recovery for RedCap UE is to be considered.

	Company
	Views

	Nokia, NSB
	This depends on the outcome of email thread [38][RedCap_scope], and it is too early to consider any such addition in CovEnh WI. In any case, CovEnh WI is working on solutions that are generic enough to be incorporated by future RedCap devices, if so desired, and hence we foresee no need for specific optimizations to be done here.

	Ericsson
	We think it is premature to add RedCap coverage recovery specific considerations to NR coverage enhancement. There is no agreement yet in RedCap that 3 dB coverage recovery (e.g. motivated by antenna efficiency) is needed.  Furthermore, our understanding is that Rel-15/16 Msg3 retransmission already provides coverage and that Msg3 repetition in coverage enhancement is more motivated for PDCCH overhead and/or latency considerations.

	Intel
	Agree with the comments that this proposal is now pre-mature until the consideration of antenna efficiency relaxation is resolved as part of [RedCap_scope] email discussion. 

While the general applicability of CE features to RedCap UEs need to be addressed, this is mainly subject of the next discussion point (1.1.3) and the “3dB coverage recovery for RedCap” would need to wait until resolved in RedCap discussions. 

It should be noted that currently, in the Rel-17 WI on CE, the CE features are being developed without particular absolute coverage target(s), and thus, the “3dB coverage recovery” may not even be of much relevance if the same coverage enhancement solution is to be made available for non-RedCap and RedCap UEs.


Proposals:

· TBD
1.1.3 Features for CE UEs vs. RedCap UEs

Questions: Regarding the following three proposals
· The PUSCH enhancements to be specified for CE UEs are supported for RedCap UEs, and no additional RedCap-specific PUSCH enhancements are needed. 

· Msg3 PUSCH repetition based enhancements to be specified for CE UEs are supported for RedCap UEs, and no additional RedCap-specific Msg3 enhancements are needed. 

· Specify UE features for Rel-17 CE PUSCH and Msg3 enhancements for RedCap UEs in WI phase.
It seems that these can be further discussed in a later part of the release, instead of aiming for a conclusion now? Any thoughts? 
	Company
	Views

	Nokia, NSB
	Similarly as in the question in section 1.1.2, this depends on further details of RedCap scope and it is difficult to make a conclusion now. It should be noted though that a conclusion on first two bullets seem to imply no need for adding objectives to CovEnh WID regarding RedCap UEs, which would be fine too.

	Ericsson
	Agree with the moderator's suggestion to discuss these aspects later in the release.  We'd like to stress that UL coverage recovery for RedCap UEs may not be needed unless RAN decides to relax the antenna efficiency for RedCap wearables.   Therefore, aspects such as UE capability and if PUSCH enhancements or Msg3 repetition for Cov Enh are required for RedCap should be FFS for now.

	Intel
	While we agree with the spirit of the three bullets, they should be left FFS for now. 

For now, if we’d prefer to say something, an alternative could be to capture a note as following:

·   Note: It is expected that PUSCH and Msg3 repetition-based enhancements, to be specified for CE UEs, can be supported for RedCap UEs. The applicability of the CE solutions and corresponding UE features for RedCap UEs to be addressed during the WI phase in either RedCap or CE WIs (FFS at RAN #92-E).


Proposals:

· TBD
1.1.4 Differentiation between CE and RedCap UEs before Msg3 Tx

Question: 
· Is there a need to differentiate between Rel-17 CE UEs and Redcap UEs before Msg3 transmission in WI phase? If so, how? Should we clarify it accordingly (in CE or RedCap WI?)
	Company
	Views

	Nokia, NSB
	Any related discussion should take place in [38][RedCap_scope], as it is not a coverage enhancement aspect in itself. 

	Ericsson
	There is already discussion in Cov Enh on differentiating UE support for Msg3 and in RedCap on early UE identification before Msg3 transmission.  While solutions can be similar, these are somewhat different issues, and can be considered in parallel in the two different WIs.  If it is found that differentiation is needed, any incompatibilities between identified solutions in RedCap and Cov Enh can be resolved at that time. However, it should be kept in mind in the RedCap and Cov Enh discussions that UEs may support both RedCap and Cov Enh, and so if resources such as PRACH are used to independently indicate support for either feature, the overhead will be proportionately higher.

	Intel
	We think this is also related to the discussion in RedCap whether/how early identification is needed to differentiate RedCap UEs and non-RedCap UEs. In our view, this should be discussed under [RedCap_scope]. 


Proposals:

· TBD
1.2 Intermediate Round
1.3 Final Round

3. Conclusion
Based on the email discussion, the following are proposed:

TBD
4. References
RP-210455
Revised WID on NR coverage enhancements
China Telecom

RP-210499
Views on the scope of NR coverage enhancements WI
Apple Inc.

RP-210602
Views on PUSCH and Msg3 enhancements for Redcap UEs in NR CE WI
ZTE, Sanechips


