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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In previous RAN1 meetings, the Rel. 17 NR FeMIMO WID [1][3] was discussed.  After the RAN1 #106-e meeting, a list of preliminary RAN1 UE features for Rel-17 NR was provided in [2].  In this contribution, we present our views on UE features for NR FeMIMO and proposals for moving forward.

Discussions on UE Features for NR FeMIMO
[bookmark: _Hlk83811059]In [2], the UE features related to NR FeMIMO were listed under Features 23-1-1 to 23-9-2.  In Column “Mandatory/Optional”, the term “Optional” is used when applicable.  However, “Optional” is not the same as “Optional with capability signaling”.  We suggest changing the term “Optional” in that column to “Optional with capability signaling”.
Proposal 1: On Features 23-1-1 to 23-9-2, in Column “Mandatory/Optional”, change the term “Optional” in the applicable entries to “Optional with capability signaling”.
UE Features Related to Enhancement on Multi-beam Operation 
In [2], the UE features related to enhancement on multi-beam operation were listed under Features 23-1-1 to 23-1-4.  
	Features
	Index
	Feature group
	Components

	 23. NR_FeMIMO
	23-1-1
	Unified TCI for intra- and inter-cell beam management
	For both intra- and inter-cell beam management:
1. Support of joint TCI and separate DL/UL TCI with their components (configuration mechanism, QCL rules, applicable source and target signals)
2. Support of association between TCI state and UL PC settings (PLRS and other, including handling of beam misalignment for PLRS)
3. Support of MAC-CE+DCI-based beam indication (including TCI state activation, use of DCI formats 1_1/1_2 with and wthout DL assignment)

	 23. NR_FeMIMO
	23-1-2
	Inter-cell measurement and reporting (for inter-cell BM and mTRP)
	1. Support of beam measurement on SSB(s) with PCI(s) different from serving cell PCI
2. Support of beam reporting up to Kmax=4 SSBRI-RSRP pairs, with at least one pair associated with a PCI different serving cell PCI

	 23. NR_FeMIMO
	23-1-3
	MPE mitigation
	Support of enhanced reporting for MPE mitigation (with SSBRI/CRI and associated P-MPR in PHR reporting)

	23. NR_FeMIMO
	23-1-4
	MPUE support for UL 
	[depending on agreement]



[bookmark: _Hlk83284716]On Feature 23-1-1, since a UE supporting unified TCI for intra-cell beam management might not support inter-cell beam management, we suggest separating this feature group into two different feature groups: “Unified TCI for intra-cell beam management” and “Unified TCI for inter-cell beam management”.  Furthermore, a UE supporting unified TCI for inter-cell beam management shall support intra-cell beam management.  Therefore, “Unified TCI for intra-cell beam management” should be the prerequisite feature group for “Unified TCI for inter-cell beam management”.
[bookmark: _Hlk83284777]On Feature 23-1-2, in RAN1#106-e meeting, the following was agreed [4].  Therefore, depending on agreements in this meeting, the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting might also be a UE capability and be added to this feature.
	Agreement
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, select NMAX (the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting) from the following alternatives (to be decided in RAN1#106bis-e): 
· Alt1: NMAX   is up to UE capability with candidate values of 1 and X.
· Note: X as agreed in AI 8.1.2.2
· When NMAX is configured to be X, the UE measures up to X PCIs different from the serving cell PCI 
· Additional restriction may be added by RAN4
· Alt2. NMAX=1 



Based on the above analysis, we propose the following:
Proposal 2: On Feature 23-1-1, separate this feature group into two different feature groups: “Unified TCI for intra-cell beam management” and “Unified TCI for inter-cell beam management”.  The “Unified TCI for intra-cell beam management” should be the prerequisite feature group for “Unified TCI for inter-cell beam management”.
Proposal 3: On Feature 23-1-2, depending on agreement in RAN1#106-bis-e, the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting might also be a UE capability and be added to this feature.
UE Features Related to M-TRP 
[bookmark: _Hlk83821349]In [2], a list of UE features related to enhancement on multi-TRP operations were provided, from 23-2-1 to 23-6-4. Some discussions follow:
· For several high-level features, such as M-TRP PUSCH, M-TRP PUCCH, M-TRP PDCCH, and HST, it may need to be first clarified how they are related to each other, and when one feature is supported, whether another or all other features should also be supported. 
For example, when a UE / gNB supports M-TRP PUCCH, it may also support M-TRP PUSCH. It is understood that if it is allowed to support the features separately, then more flexibility can be achieved, such as a UE may choose to implement only M-TRP PUSCH but not other features. However, the flexibility may bring some complexity to UE design and gNB design, especially to gNB design, since the gNB may need to handle many different feature combinations. On the other hand, if these features are to be supported (or not supported) as one entire package, there is less flexibility in implementation but the gNB does not need to handle too many cases. This tradeoff should be discussed in 3GPP.
For another example, the HST SFN features may not directly rely on the support of M-TRP PDSCH/PUSCH/PUCCH/PDCCH, but there are some ongoing discussions that may affect how the features are grouped, such as whether a UE can support M-TRP non-SFN PDCCH reception and SFN PDSCH reception. Further study may be required.
· Clarification of how the Rel-17 M-TRP features are related to Rel-16 M-TRP feature is needed.
If a UE supports a Rel-17 M-TRP feature such as M-TRP PUCCH, does it imply the UE also supports Rel-16 M-TRP PDSCH feature? Generally speaking, the Rel-17 M-TRP features are built upon the Rel-16 M-TRP feature, but whether the new enhancements have to rely on Rel-16 M-TRP feature seems to be a different issue and worth further discussion.
· “Basic M-TRP features” may be considered
Some of the M-TRP features may require much higher complexity and more advanced processing capability, which may not be suitable for some UE / gNB implementations. However, a few basic M-TRP features may be feasible for a larger selection of UEs / gNBs, and it would be appealing to separate these basic features from those more advanced ones such that more UEs / gNBs can benefit from the M-TRP support. This is similar to the discussion of basic feature groups for some WIs in [5]. An initial step towards this goal is to identify which rows from 23-2-1 to 23-6-4 may be considered as part of a basic feature group for M-TRP, if it is agreeable by 3GPP to support such a basic feature group.
Based on the above analysis, we propose the following:
Proposal 4: On M-TRP Features 23-2-1 to 23-6-4, discuss and decided on:
· Whether the features can be supported separately from each other or jointly as one feature;
· Whether the Rel-17 features rely on the support of Rel-16 M-TRP feature;
· Potential support for a basic feature group for M-TRP.

Conclusions
In this contribution, we present our views on UE features for NR FeMIMO.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: On Features 23-1-1 to 23-9-2, in Column “Mandatory/Optional”, change the term “Optional” in the applicable entries to “Optional with capability signaling”.
Proposal 2: On Feature 23-1-1, separate this feature group into two different feature groups: “Unified TCI for intra-cell beam management” and “Unified TCI for inter-cell beam management”.  The “Unified TCI for intra-cell beam management” should be the prerequisite feature group for “Unified TCI for inter-cell beam management”.
Proposal 3: On Feature 23-1-2, depending on agreement in RAN1#106-bis-e, the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting might also be a UE capability and be added to this feature.
Proposal 4: On M-TRP Features 23-2-1 to 23-6-4, discuss and decided on:
· Whether the features can be supported separately from each other or jointly as one feature;
· Whether the Rel-17 features rely on the support of Rel-16 M-TRP feature; 
· Potential support for a basic feature group for M-TRP.
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