[bookmark: _GoBack]3GPP TSG RAN WG1 #107-e		R1-2111050
e-Meeting, November 11th – 19th, 2021

Source:	vivo
Title:	Discussion Rel-17 MIMO UE features
Agenda Item:	8.16.1
Document for:	Discussion and Decision
Introduction
Rel-17 FeMIMO UE features were discussed in RAN1#106b-e and summary[2] of outcome is provided for further discussion. In this contribution, according to further agreements on sub-topics in RAN1#106b-e, we provide our views on necessary revisions.
Discussion
FG 23-1-1: Unified TCI for intra- and inter-cell beam management
For FG 23-1-1, there are quite a few features that are bundled together. 
· Intra-cell and inter-cell beam management;
· DCI based beam indication and MAC CE based beam indication
· DCI indicated beam with DL assignment and without assignment.
With above bundled features, the signalling design would be much complicated e.g., the application time of the beam indication is only applicable for the case when UE supports DCI based beam indication. If all the features are grouped within one FG, the signalling design would need to differentiate the case that the reported application time is effective or not.
From above perspective, the following functionality should be split out from FG 23-1-1:
· Inter-cell beam indication
· DCI based beam indication with two modes: one mode with DL assignment, another mode without DL assignment.
· The application time of the DCI indicated beam can be reported in this FG.
Proposal 1: Support to define the following FGs for unified TCI:
· FG 23-1-1a: support of inter-cell beam indication
· FG 23-1-1b: DCI based beam indication with two modes: one mode with DL assignment, another mode without DL assignment.
· The application time of the DCI indicated beam can be reported in this FG.


FG 23-1-2: Inter-cell measurement and reporting (for inter-cell BM [and mTRP])
The following RAN4 LS indicates that if the inter-cell measurement is not limited within SMTC, there would be additional UE effort to measure. New UE capability should be defined for such inter-cell measurement outside SMTC.
	· If measurement for L1-RSRP is not limited within SMTC 
· Impact on UE measurement burden is expected. For FR2, scheduling restriction may be expected due to non-collocation cell measurement.
· Network may have full flexibility in configuration of the RS periodicity and offset


Proposal 1: Support to update FG 23-1-2 as following:
	23. NR_FeMIMO
	23-1-2
	Inter-cell measurement and reporting (for inter-cell BM [and mTRP])
	1. Support of [L1-RSRP/beam] measurement and report on SSB(s) with PCI(s) different from serving cell PCI
2. Support of [L1-RSRP/beam] reporting of up to Kmax=4 SSBRI-RSRP[,SS-RSRP] [pairs/beams], with at least one [pair/beam] associated with a PCI different from serving cell PCI [in one report instance]
3. Supported mode inter-cell measurement: {inside SMTC, both inside and outside SMTC}



FG 23-1-3: MPE mitigation
It has already been agreed to support UE to report number of P-MPRs in MAC CE. In addition our understanding is that the association between SSBRI/CRI and P-MPR is the other way around, i.e., for each reported P-MPR UE reports one recommended SSBRI/CRI. We prefer to change the definition as following:
	23. NR_FeMIMO
	23-1-3
	MPE mitigation
	1. Support of enhanced reporting for MPE mitigation (with P-MPR SSBRI/CRI and [associated] P-MPR SSBRI/CRI in PHR reporting)
2. Support of reporting up to Nmax P-MPR and SSBRI/CRI pairs
3. Maximum number of candidate RS(s) configured in a RRC pool for MPE mitigation



FG 23-2-1: Multi-TRP PDCCH repetition
In FG23-2-1 shown below, in our view UE reporting {2,3} BDs reasonable in component 3, which provides flexibility for gNB in the case of serious BD limitations. On the same component, current text says “individual candidate is monitored or not” for 3BDs case, it could be confusing when the UE reports “individual candidate is not monitored” since the UE has to monitor at least the first individual candidate. It should be clarified that the “second” individual candidate is monitored or not, or simply revise as two individual candidates are monitored or not.
	23-2-1
	[Multi-TRP] PDCCH repetition
	1. Support of PDCCH repetition (based on two linked SS sets associated with corresponding CORESETs) [with non-SFN scheme TDM and FDM] [including PDCCH repetition for Type 3 CSS]
2. Support of reporting one [or more] number(s) as required number of BDs for the two PDCCH candidates
3. [If 3 or {2, 3} is reported in component 2, support of whether the individual candidate is monitored or not when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET for the case that the linked PDCCH candidates is 3 BDs] [If 2 or {2,3} is reported in component 2, the individual candidate is monitored when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET for the case that the linked PDCCH candidates is 2 BDs.]
FFS: 4. Support max number of overlaps when one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate per scheduled component carrier



FG 23-2-2: Two QCL TypeD for PDCCH repetition
The purpose of two QCL TypeD for PDCCH repetition is to support time-overlapping PDCCH repetitions in FR2, i.e. for PDCCH repetition based on FDM. Hence current text “overlapping CORESETs in the same CC or for intra-band CA” is not correct. Revision is provided in the table below.
	23-2-2
	Two QCL TypeD for [CORESET monitoring in] PDCCH [repetition]
	Support of determining two QCL-TypeD for overlapping CORESETs in the same CC or for intra-band CA [when UE is configured with PDCCH repetition]

Support of determining two QCL-TypeD for overlapping PDCCH repetition candidates in the same CC 




[bookmark: _Hlk87039624]FG 23-3-1: Multi-TRP PUSCH repetition
We think the listed items in FG23-3-1 should be on different levels, at least support of component 1 means that component 6 and 10 are automatically supported. Other items can be supported separately.
We think component 10 should be removed as it makes no sense for a UE supporting MTRP PUSCH repetition but not supporting legacy STRP PUSCH.
	23. NR_FeMIMO
	23-3-1
	Basic features of Multi-TRP PUSCH repetition (type A)
	1. Support of multi-TRP PUSCH repetition (based on PUSCH repetition type A and B)
[2. support of sequential mapping for single for single DCI based M-TRP PUSCH repetition Type A]
[3: Support dynamic switching between multi-TRP PUSCH scheme and single-TRP PUSCH transmission]

	
	23-3-1a
	Additional features of Multi-TRP PUSCH repetition (type A)
	[2. Support of cyclic mapping when the number of repetitions is larger than 2 for single DCI based M-TRP PUSCH repetition Type A and B,]
[3. Support of second TPC field for per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2]
[4. Support of PHR reporting related to M-TRP PUSCH repetition (calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.)]
[5. Support of CG PUSCH transmission towards M-TRPs using a single CG configuration (Use same beam mapping principals as dynamic grant PUSCH repetition scheme.)]
[6. support of sequential mapping for single for single DCI based M-TRP PUSCH repetition Type A]
[7. The maximum number of PHR reporting across all CCs (including those related to M-TRP PUSCH repetition and the legacy Rel-15/16 PUSCH transmission)]
[8. Support of A-CSI report on two PUSCH repetitions]
[9. Support of SP-CSI report on two PUSCH repetitions]
[10: Support dynamic switching between multi-TRP PUSCH scheme and single-TRP PUSCH transmission]
[11. Support PUSCH operations: CB based and NCB based and corresponding parameters including number of SRS resources]



FG 23-4: IntCell-mTRP
It was agreed to support 2 independent X values in RAN1#106b-e[1], copied below in italics.
Support two independent X values (X1, X2) are reported as a UE capability for two different assumptions on additional SSB time domain position and periodicity with respect to serving cell SSB.
1. X1 (Case 1)= The maximum number of configured additional PCIs when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
1. X2 (Case 2)= The maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
1. Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously
1. Supported values for X1 and X2 includes at least 0,1,2,3 and 7. FFS on other values
1. This UE capability has FR1 and FR2 differentiation (FFS : Whether this UE capability is per UE or per band)
Since, X1 and X2 are agreed, which also includes values of “0”, the second component can be split into two separate components as below. Furthermore, it was also agreed that this UE capability has FR1/FR2 differentiation, however there is no one-to-one relation with X1 (case1) and X2(case2). Description of Case1 and Case2 are aligned with the agreement, and for the case of exactly same positions and periodicity in FR2 the default value should be 0. 
	23. NR_FeMIMO
	23-4
	IntCell-mTRP
	1. Support of RRC configuration of additional PCI different from serving cell associated with the TCI state and/or QCL-info including other cell info in RRC TCI state config
[2a. Support of X1>1 (max number of PCIs different from serving cell)]
[2b. Support of X2>1 (max number of PCIs different from serving cell)]
[3. Supported max number of RRC-configured PCIs different from serving cell PCI for [FR1/case1] (X1)] [SSB time domain positions or periodicity of additional PCIs is not are exactly the same as serving cell PCI)]
[4. Supported max number of RRC-configured PCIs different from serving cell PCI for [FR2/case2] (X2)] [SSB time domain positions and periodicity are is not exactly the same among the additional PCIs and the same as serving cell PCI]
[5. default case to be supported, e.g., case1 with X21=0]
[6. default case to be supported, e.g., case2 with X2=1]



FG 23-5-2: Maximum number of BFD-RS resources per set for MTRP BFR
It has been agreed to define UE behavior for the case when both TRPs fail. This should also involve related UE capability since it is possible UE may only support single TRP failure event while the case with two TRP failure should not be mandatory for UE to support. UE can still fall back to normal RLF procedures.
	23. NR_FeMIMO
	23-5-2
	MTRP BFR enhancement
	1. Maximum number of BFD-RS resources per set
2. Maximum number of CSI-RS resources of both BFR-RS sets across all CCs
3. Maximal number of different SSBs of both BFD-RS sets across all CCs
4. Maximal number of different CSI-RS and/or SSB resources of both NBI-RS sets across all CCs
5. Supported number of PUCCH-SR resources for MTRP BFRQ
6. Support of single DCI/multi-DCI based BFR enhancement
7. Supported mode of UE fallback to CBRA based BFR procedure when TRP fails simultaneously


 

References:
[1]: RAN1#106b-e Chair notes
[2]: R1-2109912, “Summary of UE features for further enhancements on NR-MIMO”, RAN1#106b-e
