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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· January 19th – 22nd: preparation phase

· January 19th: FLs to prepare summary

· January 20th – 22th: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for each of the Rel-16 WIs 

· In the email approval phase, multiple email threads may be used & announced accordingly – detailed budget shown later

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please. 


Section 2 is the moderator’s summary of contributions submitted to RAN1 #104-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #104-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #104-e with recommendations captured in Section 4. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1].
2 Summary 

The following is the moderator’s summary of contributions submitted to RAN1 #104-e in this agenda item.
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:

1. The max number of SSB/CSI-RS (1Tx) for CMR 

2. The max number of CSI-IM/NZP-IMR resources 

3.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:

4. The max number of SSB/CSI-RS resources as CMR

5. The max number of CSI-IM/NZP IMR resources

Other limitations:
6. Supported density of CSI-RS (CMR)

7. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1

8. Supported SINR measurements


	2-21, 2-22 or 2-23, 2-23a
	Yes 
	N/A
	
	Per band
	No
	No
	
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM 

Note1: The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs

Note2: For component 4 and 5 the configured CSI-RS resources for both active and inactive BWPs are counted

Note3: For components 1, 2 and 3, CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR

Note4: For components 1, 2 and 3, a SSB/CSI-RS resource is counted only in a slot where it occurs.
	Optional with capability signaling

	16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification

2.  The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31
	Yes

	N/A
	
	Per UE
	No
	Yes
	
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

Note: For RS configured for new beam identification, they are always counted regardless of beam failure event

Note: The “configure to measure” RS (component1) only counts those in active BWP but the configured RS (component2) counts all configured including both active and inactive BWP

Note: the reference  slot duration is the shortest slot duration defined for the reported FR supported by the UE

Note: If a CSI-RS resource is associated with multiple usages, the CSI-RS resource is only counted one time.
	Optional with capability signaling

	16-1g-1
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification

2. The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31, 16-1g
	Yes
 
	N/A
	 
	Per UE
	No
	No
	 
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

Note: This FG indicates the maximum number of resources across all FR(s) that are supported by the UE

Note: The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE 

Note: The “configured to measure” RS is only counted in a slot where it occurs.
Note: If a CSI-RS resource is associated with multiple usages, the CSI-RS resource is only counted one time.
	Optional with capability signaling


	Company
	Summary

	Intel Corporation [6]
	5.2.1.6 CSI processing criteria
…

In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.
In our view the corresponding text from TS 38.214 was designed in Rel-15 and doesn’t relate to FG 16-1g defined in Rel-16. Moreover, some reference signals covered by FG 16-1g and used for pathloss measurement, BFD, RLM and new beam identification, are not associated with any CSI reporting procedures defined by Section 5.2.1.6 and, therefore, should not be considered applicable to the text in TS 38.214. In addition, counting of SSB reference signal is not defined by Section 5.2.1.5. It is therefore natural to restrict applicability of the corresponding text on active CSI-RS resources in Section 5.2.1.6 to conventional CSI (LI, CRI, RI, PMI, CQI) reported using L1 procedures. 

On the other hand, some clarification on “to measure within a slot” and “per slot” is required for newly defined FGs 16-1g and 16-1a-1 respectively. In particular given periodic nature of the reference signals used for pathloss measurement, BFD, RLM and new beam identification and lack of CSI reference resource definition for such measurements, it is natural to assume that the corresponding reference signals should be always counted even in slots where they do not occur. Similarly, the above counting approach for active reference signals can be also defined for SSB and periodic NZP CSI-RS used for L1-RSRP and L1-SINR. Finally, counting of aperiodic and semi-persistent CSI-RS for L1-RSRP and L1-SINR may follow the principles defined in Section 5.2.1.5 for conventional CSI reporting. The corresponding clarifications are better to be added directly in TS 38.306. 

Regarding counting of the active reference signal resource if it is referred multiple times for different usages. Due to different requirements and possible different metric for measurements, we propose to double count if the same resource is used for BFD/RLM/NBI/PL RS and L1-RSRP/L1-SINR.  For all other cases, double counting for the same reference signal resource should not be applied. 

Proposal:

· Restrict definition of active CSI-RS resources defined in Section 5.2.1.6 of TS 38.214 to resource used for conventional CSI (CRI,RI,PMI,CQI,LI) reported using L1 procedures 

· Add clarification to “measure within a slot” and “per slot” in FGs 16-1g and 16-1a-1 in TS 38.306 as follows

· aperiodic CSI-RS is considered active, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. 

· semi-persistent CSI-RS is considered active, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. 

· periodic CSI-RS or SSB is considered active, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. 

· Double count active reference signal resource only if the resource is used for BFD/RLM/NBI/PL RS and L1-RSRP/L1-SINR

	Huawei/HiSilicon [9]
	For the purpose of CSI reporting, a description of ‘active’ CSI-RS resources or ports is captured in Section 5.2.1.6 in 38.214, where a rule of double-counting is also specified. 

38.214, Section 5.2.1.6

In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.
There are mainly two questions to be answered and our views are provided below.  

During which time will one RS be considered as active?

For FG 16-1g, a long time was spent to create component 1 and 2 to distinguish ‘configured to measure’ and ‘configured’. If a periodic RS is considered active between configuration and releasing, then the intended difference between component 1 and 2 of FG 16-1g disappears. For this reason, it is more natural that the previous/existing text in 38.214 do not apply to FG 16-1g, with which the RS resource is counted only in the slot it occurs. Similar logic also apply to ‘per slot limitations’ and ‘memory limitations’ in FG 16-1a-1. According to the latest discussions in [103-e-NR-UEFeatures-eMIMO-01], it seems companies are fine with this clarification and it would be better to capture this (to avoid the chance of mis-interpretation that may rise from current specs). 

How many times will one RS be counted, if it is associated with different usage?

One motivation for introducing FG 16-1g is to allow for sharing of processing capability among different usages. There was a long discussion on whether to mention ‘unique’ in the description of FG 16-1g. In its current form, it says ‘number of SSB/CSI-RS/CSI-IM resources’, where uniqueness is implied and double-counting is thereby not applicable (unless otherwise specified, such as the case when CSI-RS is configured as CMR without dedicated IMR). There was a compromise proposal from QC that is each resource occurrence is counted once for all usages not referred to any report setting, and is counted additional N times if referred N times by one or more CSI Reporting Settings. For this compromise proposal, in our view, so far all the functionalities included in FG 16-1g require only simple measurements and can be shared across functionalities (for example, CSI measurement are not included here), with which it is less motivated to introduce such a double-counting rule. 

Proposal: For FGs 16-1a-1 and 16-1g, the reported capability on number of resources ‘configured to measure’ are counted only in slot where it occurs, and double-counting is not applied if one resource is associated with multiple usages.

	Apple [10]
	We address one remaining issue from the last meeting in term of how to count for the active resource that UE can measure simultaneously within a reference slot for FG2-24, FG16-1a-1, FG16-1g, FG16-1g-1, including L1-RSRP, L1-SINR, PLRS, RLM, BFD and CBD in the following four areas 

· Time duration of active RS

· Uniqueness of active RS

· Unit for active RS

· Default behavior handling 

Time duration 

· For both SSB and CSI-RS, they are counted in the reference slot that overlaps with the actual slot in which the corresponding reference signals are transmitted 

Uniqueness of RS

· For SSB

· It is counted only once when SSB is configured for one or multiple of L1-RSRP, PLRS, CBD, RLM and BFD

· P3 procedure is considered as L1-RSRP as well 

· It is always double counted when SSB is configured for L1-SINR

· For CSI-RS

· It is counted only once when CSI-RS is configured for one or multiple of L1-RSRP, PLRS and CBD

· P3 procedure is considered as L1-RSRP as well 

· It is counted only once when CSI-RS is configured for one or multiple of RLM and BFD

· It is always double counted when SSB is configured for L1-SINR

· Note: “double counted” means the “If a resource is referred N times by one or more CSI Reporting Settings, the resource is counted N times.” from 38.214

 

SSB

CSI-RS

PL RS, CBD,
L1-RSRP (including P3)

Counted once

Counted once

RLM, BFD

Counted once

L1-SINR

Double counted

Double counted

Unit for resource counting

· SSB: per SSB index

· CSI-RS: per NZP-CSI-RS-Resource

Default behavior handling

· Default RLM/BFD (RS QCL for PDCCH decoding) 

· Yes, they should be counted 

· CBD fall back from BFRA to CBRA

· We are fine for CBD in CBRA not counted (in FG2-31, FG16-1g, FG16-1g-1)

· P3: report quantity of “none” and corresponding NZP-CSI-RS-ResourceSet with Repetition set to “on”

· Yes, they should be counted for FG2-24, FG16-1g and FG16-1g-1 as L1-RSRP measurement

	vivo [14]
	The following paragraph in section 5.2.1.6 in 38.214 defines active NZP CSI-RS resources. Our understanding is that this part is not applicable for CSI-RS resources counting for beam management related measurement, e.g. L1-RSRP measurement capability 2-24. It is already stated in 38.306 and 38.322 that 2-24  counting is based on “configured to measure per slot” basis, as in the following statement: “The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1”.  The counting of active CSI-RS ports or active CSI-RS resources defined in 38.214 is not based on above “configured to measure per slot” basis, but rather on “active in a duration of time” basis. Such different counting basis make the description in 38.214 not applicable for beam related measurement. This issue has been extensively discussed in RAN1 #101e maintenance session. Majority companies share the understanding. Similarly, for L1-SINR related beam measurement, section 5.2.16 in 38.214 should also not be applicable.

NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.
Proposal:
· Active duration defined in section 5.2.1.6 in 38.214 does not apply to 16-1a-1 and 16-1g

· For RS counting in 16-1a-1 and 16-1g, if they are “configured to measure” or they are counted in per slot limitation, they are counted only in the slot there is the RS

	Qualcomm [11]
	For FG 16-1g and 16-1g-1, a remaining issue is how to count the resources configured to measure within a slot in Component 1. We prefer to honor the corresponding rule in 5.2.1.6, i.e. the resource is counted N times if referred N times by any CSI report config. However, we are fine to count the resource once for all its usages if it is not referred by any CSI report config.  

Proposal: 

· For FG 16-1g and 16-1g-1, each resource occurrence is counted once for all usages not referred to any report setting, and is counted additional N times if referred N times by one or more CSI Reporting Settings 

· E.g. if a SSB is configured for BFD/RLM/NBI/PL RS/L1-RSRP/L1-SINR CMR, it is counted as 3: 1 for BFD/RLM/NBI/PL RS, 1 for L1-RSRP, and 1 for L1-SINR CMR


	16-2a-8
	Support PDSCH HARQ retransmission scheduled by a different TRP (CORESETPoolIndex) for multi-DCI multi-TRP 
	For multi-DCI multi-TRP operation, UE supports the PDSCH HARQ retransmission scheduled by a different TRP, i.e., for the same HARQ process ID, DCI from a different CORESETPoolIndex schedules the PDSCH retransmission, i.e., NDI not flipped. 
	16-2a
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling




	Company
	Summary

	Apple [10]
	For multi-DCI multi-TRP operation, one of the most feasible UE implementation is to use CA architecture to support multi-DCI multi-TRP, i.e., PDSCH reception of each TRP is handled by independent CC. Current multi-DCI multi-TRP design allows the HARQ retransmission to be scheduled by a different TRP, i.e., CORESETPoolIndex. In NR CA, there is no requirement, or the gNB is not allowed to schedule HARQ reception in one CC that is a retransmission of the HARQ process in another CC. In other words, in the current NR-CA operation/implementation, UE is not expected to combine HARQ processes from two different CCs to decode a TB. Figure below further illustrates the problem 
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As an example illustrated in Figure 1, for HARQ process X, initially TRP0 (CORESETPoolIndex = 0) schedules a new transmission. Later, for the same HARQ process X, TRP1 (CORESETPoolIndex = 1) schedules a retransmission by indicating the same HARQ process ID and the same NDI. When UE uses CA architecture to support multi-DCI multi-TRP, this requires UE to obtain the LLR buffer from TRP0 (CC0) to be used for combining for the PDSCH processing in TRP1 (CC1) which is never required in the current CA design. This can put unnecessary complexity on the UE implementation especially considering the amount of LLR buffer needed to be exchanged between different CCs at high data rate. 

Based on the above explanation, it is important that, at least for some UE that is capable of multi-DCI multi-TRP, we do not mandate UE to support HARQ retransmission scheduled by different TRP. In terms of the detailed solution, we are very flexible, either (1) introduce as new, or existing, UE capability or (2) modifying the specification 

Proposal: At least, for some UEs that support multi-DCI multi-TRP, those UEs are not mandated to support PDSCH retransmission scheduled by different TRP. Detailed solutions can be further discussed, including

· Introduce a new UE capability

· Reuse existing UE capability

· Modifying the specification 


	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling


	Company
	Summary

	Samsung [7]
	 For Rel-16 M-TRP features, FG16-2c describes if a UE supports simultaneous reception with different QCL-D. One thing to think about is that support of this FG may be interpreted as supporting any combination of QCL-D with simultaneous reception when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH due to lack of further condition mentioned.
However, such interpretation is unrealistic since a UE would unlikely be able to receive different QCL-D unconditionally. Without such consideration, most UE’s would need to decline support of FG16-2c, and this can be a considerable under reporting.

Ideally, Rel-16 signaling could have been designed to explicitly acknowledge this aspect. However, given the timing, we would like to propose exploiting the existing Rel-15 FG2-29a described below.

2-29a

Group based beam reporting

Support of beam group RSRP reporting for group of 2 beams

groupBeamReporting

MIMO-ParametersPerBand

n/a

n/a

Optional with capability signalling

In our understanding, one of objectives of group based reporting is to enable information exchange from a UE to gNB regarding which QCL-D can be simultaneously received. Hence, this can also be utilized for support of receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH in principle. Along this line, we provide two alternatives.

Alt1: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.

In our view, Alt1 may have a minimal impact in maintaining independency between FG16-2c and FG2-29a. When a UE supports FG16-2c, it supports simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH irrespective of FG2-29a. When a UE does not support FG16-2c, but supports FG2-29a, receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH with simultaneous different QCL-D can still happen based on group based reporting. Also, this is natural interpretation given lack of clear limitation for applicability of FG2-29a. However, we believe confirmation is beneficial especially given the existence of Rel-16 signaling with potentially similar functionality.

Alt2:

FG2-29a

FG16-2c

Interpretation for Rel-16 M-TRP operation

Support

Support

A UE supports simultaneous reception with different QCL-D which are in the same group in group based reporting when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.

Support/not support

Not support

A UE does not support simultaneous reception with different QCL-D.

Not support

Support

A UE supports simultaneous reception with different QCL-D without further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.

Alt2 introduces more dependency between FG2-29a and FG16-2c while limiting usability of FG16-2c. Hence, we provide a proposal below based on Alt1.

Proposal: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.


Maximum number of configured PUCCH spatial relations and candidate beams in BFR
	Company
	Summary

	Qualcomm [11]
	In R16, it has been agreed that the maximum number of configured PUCCH spatial relations and candidate beams in BFR can be up to 64. However, the corresponding UE capability seems not specified. They should be captured in R16 FGs or new candidate values in R15 FGs. 

maxNrofSpatialRelationInfos-r16 INTEGER ::= 64

maxNrofCandidateBeams-r16 INTEGER ::= 64

Proposal: The maximum number of 64 PUCCH spatial relations and 64 candidate beams in BFR agreed in R16 should be up to UE capability


3 Issues for discussion during the preparation phase

After review of contributions submitted to RAN1 #104-e in this agenda item, the following topics have been identified by the moderator as candidates for discussion/approval during RAN1 #104-e. Companies are invited to express their views in the tables below whether these topics should be discussed during RAN1 #104-e. 
Whether/how to address that UEs that support multi-DCI multi-TRP are not mandated to support PDSCH retransmission scheduled by different TRP  
	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	It is OK to have such discussion to clarify the intention and what could be reasonable ways forward. It should be noted that similar discussion is taking place in MIMO maintenance thread, and it would be preferable to avoid parallel discussions on the issue. 

	QC
	Support to discuss. It is more natural to discuss this issue in UE feature rather than maintenance. We think the solution should be backward compatible. A UE that can handle cross-TRP retransmissions (existing behavior) does not have to indicate the new capability. Furthermore, the same FG can be used for both PDSCH and PUSCH retransmission restriction. We propose the following:

16-2a-8

Indicates that retransmission scheduled by a different TRP (CORESETPoolIndex) for multi-DCI multi-TRP is not supported.

For multi-DCI multi-TRP operation, if this FG is indicated, UE does not supports retransmission scheduled by a different TRP, i.e., for the same HARQ process ID, DCI from a different CORESETPoolIndex schedules the retransmission, i.e., NDI not flipped, is not expected by the UE. This applies to both PDSCH and PUSCH retransmissions.
16-2a

Yes
N/A
Per UE

N/A

N/A 

N/A

Optional with capability signalling



	Apple
	We support to discuss this issue in UE feature.

	Samsung
	OK to discuss. While it is true that we should not assume computational resources can be arbitrarily shared when unused CA capability is utilized to support relevant M-TRP operations, we don’t necessarily need to assume that related controllers have to be completely separate to a degree not to be able to support this operation. In that sense, one may view that a UE is expected to be designed to cover this operation especially given the fact that this operation has already been implied for a while in the spec. However, we are OK to discuss.

	OPPO
	We are fine to introduce the capability for HARQ among different TRPs.

	Intel
	We would like to note that although soft-combining across 2 TRPs is currently supported, there is scheduling restriction in 38.214 (for both UL and DL) that allows the UE sufficient time to soft-combine successive PDSCH and PUSCH belonging to the same HARQ PID.

	ZTE
	If this issue is not discussed in Rel-16 MIMO maintenance session, it can be discussed in UE feature here.

	Ericsson
	Ok to discuss this issue in UE capability discussion.  As noted by other companies, this issue is also being proposed under multi-TRP Rel-16 maintenance.  It would be good to ensure that parallel discussion in both maintenance and UE features is avoided.

	LG
	This issue can be discussed in maintenance session. Some scheduling restriction not to support PDSCH retransmission scheduled by different TRP can be discussed and specified.


Whether/how to capture that the maximum number of configured PUCCH spatial relations and candidate beams in BFR can be up to 64
	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	No need for such discussion. In our view there is no need to explicitly capture this as a UE feature as it simply describes what is already in the specifications. It is also unclear how the new capability would impact the overall beam management capabilities. 

	Apple
	We believe maximum number of CBD is part of FG16-1g and FG16-1g.
We proposed to have it as an explicit and isolated capability, but it was not agreed in the past.

We are fine to discuss this point again. 

	OPPO
	Support to discuss this.  

The maximum number of CBD can be included in 16-1g/1g-1 and the maximum number of configured PUCCH spatial relation can be a separate capability.  

	ZTE
	In our views, this issue has been considered in FG16-1g, and additionally new UE capability seems to be unnecessary for candidate beams in BFR. Regarding PUCCH spatial relations, we slightly share the same views with Nokia’s suggestion. 

	Ericsson
	Would be appropriate to introduce 2 new FGs.


How to interpret FG 16-2c “Simultaneous reception with different Type-D” and whether changes are needed 

	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	No need for further discussion here. There is no fundamental problem to be resolved, though there is room for optimization on the functionality itself. This is being discussed in Rel-17 already, and hence it should not be addressed in the scope of this discussion.

	QC
	Agree with Nokia. The dependency between FGs are not critical in our view as long as signaling is available. Otherwise, the prerequisite relationship for FG16-2c has to be revised again in Rel. 17 (as new group-based BM is being specified).

	Apple
	During the UE capability discussion phase, we raised the similar issue, i.e., whether UE supports reception with different beam simultaneously is already provided by the Rel-15 UE capability FG2-29a

We are fine to discuss this. 

In reality, a reasonable UE would not report conflicting capability to the NW. 

	Samsung
	Thanks for the responses. To companies who do not think discussion is necessary, I am curious how the interpretation of the current situation should be. It honestly is not clear to us. The view may be that rel-16 M-TRP is completely controlled by FG16-2c and nothing else, and this may look natural in a quick view. However, given that there will be zero UE which can support simultaneous reception of any different beams, no UE will end up declaring support of FG16-2c. Then, such a view does not look natural at all to us since this would then mean that use of different beam is prohibited in the system, which would then imply the current M-TRP features would not really be usable in FR2. It is not clear to us how RAN1 can be OK with such a situation.

	OPPO
	Agree with QC and Nokia.

Firstly, in our opinion, for a UE doesn’t support FG 16-2c but supports FG 2-29a, it is not expected to receive Rel-16 S-DCI and M-DCI M-TRP PDSCH with simultaneously different QCL-D. The FG 16-2c was agreed to support R16 M-TRP transmission in FR2, but FG 2-29a was not. We don’t agree to use a Rel-15 FG to support a Rel-16 feature.

Secondly, support of FG 16-2c doesn’t mean that UE can support any combination of QCL type-D with simultaneous reception. Only the QCL type-D from the TCI state(s) configured/activated by gNB is supported by UE.

	Intel
	The issue brought up by Samsung makes sense – we are okay to discuss it, however, we think it should be clarified in specifications

	ZTE
	Actually, we also raised the similar issue before, so we are fine to discuss this. 

	Ericsson
	We are fine to discuss this issue.

	LG
	Fine to discuss this issue. It may be helpful to clarify FG16-2c a bit further, e.g. via adding a note or revising description based on Alt1. 


It was already agreed during RAN1 #103-e that RAN1 will continue to discuss whether/how Section 5.2.1.6 in 38.214 applies to FGs 16-1a-1 and 16-1g. 
Based on the above the following email discussions/approvals are proposed:

Proposed Conclusion:
· [104-e-NR-UEFeatures-eMIMO-01] Email discussion/approval of whether/how to address that UEs that support multi-DCI multi-TRP are not mandated to support PDSCH retransmission scheduled by different TRP  
· Note: If this issue is also being discussed in the maintenance session, this email discussion/approval shall be cancelled to avoid duplication 

· [104-e-NR-UEFeatures-eMIMO-02] Email discussion/approval of whether/how to capture that the maximum number of configured PUCCH spatial relations and candidate beams in BFR can be up to 64
· [104-e-NR-UEFeatures-eMIMO-03] Email discussion/approval of how to interpret FG 16-2c “Simultaneous reception with different Type-D” and whether changes are needed
· [104-e-NR-UEFeatures-eMIMO-04] Email discussion/approval of whether/how Section 5.2.1.6 in 38.214 applies to FGs 16-1a-1 and 16-1g
	Company
	Comments/Questions/Suggestions

	
	


4 Conclusion

…
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