
3GPP TSG RAN WG1 #115								   	        R1-2311220
Chicago, USA, November 13th– November 17th, 2023

Source:	OPPO
Title:	UE features for Rel-18 MIMO evolution
Agenda Item:	8.16.1
Document for:	Discussion and Decision

Introduction
In this contribution, we will discuss the UE feature for Rel-18 MIMO evolution. 
Discussion
1.1. UE feature for multi-TRP enhancement
2.1.1	UE feature for unified TCI framework extension for multi-TRP
In the achieved progress, the following UE capabilities were discussed and agreed. In recent meetings, those UE features are captured in 40-1-x correspondingly. 
· Support of 1 or 2 indicated joint TCI states for PDSCH-CJT is up to UE capability
· RRC configuration on aperiodic CSI-RS for CSI/BM to apply the first or second indicated DL/joint TCI state per CSI-RS resource set or per CSI-RS resource is up to UE capability
From our reading of current UE feature list, a few of items can be further polished and updated. They are given as in what follows in blue font to be easily identified with existing changes.
First, for the case when multiple activated TCI codepoints per BWP per CC, UE should also report its upper limits on how many joint/DL/UL TCI states can be configured per BWP per CC in a band. 
	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states across all CCs
Maximum number of configured joint TCI states per BWP per CC in a band
	FFS
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states
per CCacross all CCs
FFS: maximum number of activated UL TCI states per CCacross all CCs
Maximum number of configured DL TCI states per BWP per CC in a band
Maximum number of configured UL TCI states per BWP per CC in a band
	FFS
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling


Secondly, when the scheduling PDCCH and scheduled PUCCH/PUSCH/PDSCH apply different indicated TCI state, we don’t think there is a need to additional signal the UE capability. Note that the fall back mode, e.g. single-TRP operation has already been supported. Hence, we suggest to remove the last component as an FFS. 
	[bookmark: _Hlk149727528]40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	FFS
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling


For PDSCH-CJT, we failed to see a need to report any enhancement related to CSI-RS. Hence, we suggest to remove the FFS on it. 
	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of Two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset Support of two TCI states for CJT Tx scheme for PDSCH
[FFS: for CSI-RS]
	
	yes
	n/a
	Two TCI states for CJT Tx scheme for PDSCH are not supported
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {CJT Scheme-A, CJT scheme-B, both}

CJT Scheme-A: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
CJT Scheme-B: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint/DL TCI state
	Optional with capability signaling


For M-DCI MTRP, we have following suggestions. For the 1st component, the M-DCI MTRP operation itself has been supported in Rel-16. We guess it’s about whether UE support eUTCI extension for M-DCI MTRP operation. For the 5th component, it seems not necessary, since the feature group explicitly states that “with single activated TCI codepoint per CORESETPoolIndex”. If UE supports this basic feature as listed in the 1st component, UE doesn’t have to additionally report it again. 
	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per BWP per CC
	1. Support of [intra-cell] mTRP operation for M-DCI with joint TCI state
[2. Support of a single default beam for PDSCH with scheduling offset less than a threshold unless UE indicates the support of two default beams]
3. Maximum number of configured joint TCI states per CORESETPoolIndex per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 3 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {2, 4, 8, 16}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH transmissions



	Optional with capability signaling


Next, for the maximum number of activated TCI state, it seems in Rel-18 UE only reports its capability in the scale of across all CCs, rather than per CC. 
	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2 without DL assignment)
2. Maximum number of MAC-CE activated joint TCI states per BWP per CC across all CCs per coresetpoolindex
[3. The minimum beam application time in symbols]
	[FFS]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8)

Component 3 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be applicable in FR2 
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC across all CCs
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC across all CCs
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7, 8,}

	Optional with capability signalling


For common TCI state ID update for multiple CCs, when we look back into Rel-17 for a similar feature, we see that UE should optionally report whether reference BWP/CC configured with reference TCI state shared by a set of BWP/CC and how many is the upper limit. Hence, we suggest following update. 
	40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) per cell group
3. Support of reference BWP/CC configured with reference TCI state pool shared by a set of BWP/CC
4. The maximum number of configured TCI state pools across all BWPs and all CCs in a band
	[40-1-1, 40-1-1, 40-1-2]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s) per cell group
3. Support of reference BWP/CC configured with reference TCI state pool shared by a set of BWP/CC
4. The maximum number of configured TCI state pools across all BWPs and all CCs in a band
	[40-1-7]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling


Finally, when RAN1 enters into maintenance phase, there were a few of pending issues on unified TCI framework extension. When enough progress has been made, we could step forward to handle the following potential issues on UE capability. 
· For S-DCI MTRP, study the UE capability on dynamic switching between Rel-17 TCI framework and Rel-18 TCI framework
· For STxMP, study UE capability on panel-specific UE-configured maximum output power 
· Note per panel or per indicated UL/joint TCI states maximum output power is supported in RAN4
Proposal 1: Considered above-mentioned UE capability change and remaining issues for Rel-18 unified TCI state extension. 
2.1.2	UE feature for two TAs enhancements
In previous agreement, the following UE capabilities were explicitly agreed. 
· For the case of two DL reference timing, support of Rx timing difference between two DL reference timings can be assumed as larger than a CP length is up to UE capability 
For intra-cell MTRP and inter-cell MTRP, the following UE capabilities should be discussed for two TA enhancement. 
First, similar to the UE feature of UTCI, we also should split the joint TCI states and separate DL/UL TCI state, just in case that UE only support one type of uTCI state, either joint or separate. So, we suggest to add UE feature 40-2-1a and 40-2-2a as below. Secondly, in our understanding, each TAG has its own n-TimingAdvanceOffset, but some UE may only support one single TA offset value per serving cell. Hence, we suggest to make a component, associated with the basic feature.
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement using joint TCI state
	FFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs
FFS: what to do/signal when UE also supports multi-DCI based STxMP PUSCH+PUSCH
FFS: what to do/signal about absolute TA command MAC CE
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-2-1a
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement using separate DL/UL TCI state
	Maximum number of n-TimingAdvanceOffset value per serving cell
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement using joint TCI state
	FFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs
FFS: what to do/signal when UE also supports multi-DCI based STxMP PUSCH+PUSCH
FFS: what to do/signal about absolute TA command MAC CE
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-2-2a
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement using separate DL/UL TCI state
	Maximum number of n-TimingAdvanceOffset value per serving cell
	
	
	
	
	
	
	
	
	
	



Next, as for intra-cell X-TRP PDCCH ordered PRACH triggering, in RAN1#114bis, it was confirmed. Hence, we suggest to change the component as follows. 
	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
FFS: merge with 40-2-2
FFS: inter-/intra-cell
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling


For FG 40-2-5, since the WA on associating one CORESETPoolIndex to 2 TAGs is still pending, we suggest to hold the discussion on it until RAN1 makes final decision. 
For FG 40-2-6, i.e. Two TAs for multi-DCI STxMP PUSCH+PUSCH, we think it should be kept as a separate row. In UE feature agenda of STxMP, UE reports its support of fully overlapped, partially overlapped or non-overlapped M-DCI based PUSCH + PUSCH. Once a UE reports fully overlapped PUSCH + PUSCH, then this UE may be able to only apply a single TA for both PUSCH. From this sense, FG 40-2-6 should be kept as a separate feature. 
In previous RAN1 meeting, the following agreement was made with key part highlighted. To support such an optional feature, we should establish a separate row for it.  
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases
	40. NR_MIMO_evo_DL_UL
	40-2-7
	Support of the overlapping duration reduction of the later of two UL transmissions 
	Support of the overlapping duration reduction of the later of two UL transmissions when the UE doesn’t support UL STxMP Tx

	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling


Proposal 2: Considered and reported via UE capability (if supported) for Rel-18 two TA enhancement. 
1.2. UE feature for reference signal enhancement
2.3.1	UE feature for increased number of orthogonal DMRS port
[bookmark: _Hlk141892386]Regarding Rel-18 DMRS enhancement for MU-MIMO and 8Tx, we have the following observations:
· Basic feature of Rel.18 enhanced DMRS for PUSCH should only support rank 1-4, and rank 5-8 should be separate UE feature.
· For Rel-15 DMRS with rank 5-8 and Rel-18 DMRS with rank 1-4 can be prerequisite forRel-18 DMRS with rank 5-8.
· There is a typo for 40-4-1g, which should be PDSCH instead of PUSCH
· Rel-18 UL DMRS for STxMP can be reported as separate UE capability
· It was agreed to introduce a UE feature group to indicate the whether/how to support Rel-18 DMRS and PDSCH processing capability 2 simultaneously. We think it would be difficult to determine relaxation on processing delay for each SCS. A simpler method is to use a UE capability to indicate whether UE can support simultaneously configuration of both features. 
Proposal 3: The following can be applied to UE feature for DMRS enhancement. 
	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6
	[bookmark: _Hlk149137971]Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
4) Support Rank 1-4
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
3) Support Rank 1-4
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH with rank 5-8 and Rel-15 DMRS
	DMRS port configuration for PUSCH with rank 5-8 and 8Tx for Rel 15 DMRS
	[2-16]
	Yes
	n/a
	DMRS port configuration for PUSCH with rank 5-8 and Rel-15 DMRS is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-11
	DMRS port configuration for PUSCH with rank 5-8 and Rel-18 DMRS
	DMRS port configuration for PUSCH with rank 5-8 and 8Tx for Rel 18 DMRS
	[40-4-6, 40-4-10]
	Yes
	n/a
	DMRS port configuration for PUSCH with rank 5-8 and Rel-18 DMRS is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-12
	Rel-18 UL DMRS with StxMP
	Support of Single DCI based STx2P SDM/SFN and multi-DCI based STx2P PUSCH+PUSCH with Rel-18 DMRS
	40-4-6, FFS more
	Yes
	n/a
	Single DCI based STx2P SDM/SFN and multi-DCI based STx2P PUSCH+PUSCH with Rel-18 DMRS is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



2.3.2	UE feature for SRS enhancements
Based on the following agreements, we add three new FG for Rel-18 SRS. 
Agreement
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.

Agreement
Adopt the text proposal for TS38.214 on allowing 2 SP SRS resource sets for 8T8R per UE capability:
	6.2.1.2	UE sounding procedure for DL CSI acquisition
	<Unchanged text is omitted>
-	For 1T=1R, or 2T=2R, 4T=4R or 8T=8R, up to two SRS resource sets each with one SRS resource can be configured, where the number of SRS ports for each resource is equal to 1, 2, 4 or 8 if the UE is not indicating srs-AntennaSwitching2SP-1Periodic. Two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' can be configured and the two SRS resource sets configured with 'semi-persistent' are not activated at the same time, or up to two SRS resource sets can be configured, if the UE is indicating srs-AntennaSwitching2SP-1Periodic or [srs-AntennaSwitching2SP-1Periodic8T8R], where each SRS resource set has one SRS resource, the number of SRS ports for each resource is equal to 1, 2, 4[, or 8] or
	<Unchanged text is omitted>



Proposal 4: The following can be applied to UE feature for SRS enhancement. 

	40. NR_MIMO_evo_DL_UL
	40-5-1c
	SRS comb offset hopping with subset
	Support a subset of comb offsets for comb offset hopping
	40-5-1
	Yes
	n/a
	A subset of comb offsets for comb offset hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2c
	SRS cyclic shift hopping with finer time-delay-domain granularity
	Support finer time-delay-domain granularity for cyclic shift hopping
	40-5-2
	Yes
	n/a
	finer time-delay-domain granularity for cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-8
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching
	Support of maximum 2 SP SRS resource sets and maximum 1 periodic SRS resource set for 8T8R antenna switching 
	40-5-4, 40-5-6
	Yes
	n/a
	maximum 2 SP SRS resource sets and maximum 1 periodic SRS resource set for 8T8R antenna switching is not supported
	Per band
	n/a
	n/a
	n/a
	Note: 
· If UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS.
· The two SP-SRS resource sets are not activated at the same time
	Optional with capability signaling



1.3. UE feature for enhanced uplink transmission
2.4.1	UE feature for UL precoding indication for multi-panel transmission
Based on the agreement in RAN1#114 meeting, a UE capability can be introduced to support enabling single-DCI based STxMP SFN scheme for PUCCH and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time. We think this feature can be a separate row from FG 40-6-4.
	Agreement
Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. When this RRC parameter is configured:
· When two indicated TCI states are applied to one PUCCH resource, the STxMP SFN scheme is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
When this RRC parameter is not configured:
· When two indicated TCI states are applied to one PUCCH resource, the Rel-17 TDM scheme with unified TCI states is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.



According to the agreement in RAN1#113 meeting, following capability can be introduced to support group-based beam reporting. For FG 40-6-5, support component 1 and component 2 for group-based beam reporting.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability



[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Regarding FG 40-6-3c, 40-6-3d, 40-6-3e, 40-6-3f, 40-6-3g, support separate rows of fully/partial overlapping PUSCH in time and fully/partial overlapping in frequency for codebook multi-DCI based STxMP transmission. Similarly, for FG 40-6-3j, 40-6-3k, 40-6-3l, 40-6-3m, 40-6-3n, support separate rows of fully/partial overlapping PUSCH in time and fully/partial overlapping in frequency for non-codebook multi-DCI based STxMP transmission.

Proposal 5: The following can be applied to UE feature for UL precoding indication for multi-panel transmission.
· Add a separate row FG 40-6-4a to support enabling Single-DCI based STx2P SFN scheme for PUCCH and Slot based dynamic PUCCH repetition in a same PUCCH resource at the same time.
· For FG 40-6-5, support component 1 and component 2 for group-based beam reporting.
· For FG 40-6-3c, 40-6-3d, 40-6-3e, 40-6-3f, 40-6-3g, support separate rows of fully/partial overlapping PUSCH in time and fully/partial overlapping in frequency.
· For FG 40-6-3j, 40-6-3k, 40-6-3l, 40-6-3m, 40-6-3n, support separate rows of fully/partial overlapping PUSCH in time and fully/partial overlapping in frequency.

	40. NR_MIMO_evo_DL_UL
	40-6-4a
	Single-DCI based STx2P SFN scheme for PUCCH
	Support enabling Single-DCI based STx2P SFN scheme for PUCCH and Slot based dynamic PUCCH repetition in a same PUCCH resource at the same time.
	40-6-4 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH and slot based dynamic PUCCH repetition in a same PUCCH resource is not supported
	Per FS
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously
2. The reported pair of CRIs or SSBRIs can be received simultaneously.
	40-6-1, 40-6-1a, 40-6-2, 40-6-2a

	Yes
	n/a
	grouped-based beam reporting for STx2P is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



2.4.2	UE feature for SRI/TPMI enhancement for enabling 8 TX UL transmission
Based on the following agreements and legacy full power mode 2 design in Rel-16, we have some proposals for UE feature for 8Tx codebook-based transmission, e.g. full power mode 2.
Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.

Conclusion
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=4 is not supported in Rel-18
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=8 is not supported in Rel-18

Proposal 6: The following can be applied to UE feature for 8Tx PUSCH transmission:
	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	40-7-1FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,4}


A UE that supports FG 40-7-1g supports at least full power operation with single port
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	UL full power transmission mode 2 for 8Tx – SRS resources
	The SRS configuration with different number of antenna ports per SRS resource for Mode 2 with 8Tx codebook 
	40-7-1g
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	 candidate values: {1_8, 1_2_8, 1_4_8,1_2_4_8}

1st state (1_8): each SRS resource can be configured with 1 port or 8 ports
 
2nd state (1_2_8):  each SRS resource can be configured with 1 port or 2 ports or 8 ports
 
3rd state (1_4_8): each SRS resource can be configured with 1 port or 4 ports or 8 ports

4rd state (1_2_4_8): each SRS resource can be configured with 1 port or 2 ports or 4 ports or 8 ports

[bookmark: _Hlk49209488]Note: The four states can be used if 40-7-1g is reported as 2 or 4 for maximum number of SRS resources in one SRS resource set.
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	UL full power transmission fullpowerMode2 – full power for codebook2
	indicate which of the two antenna port groups has full power capability
	40-7-1g
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	candidate values: {1st, 2nd}
	Optional with capability signalling


Conclusion
[bookmark: _GoBack]In this contribution, we discuss the initial UE feature for Rel-18 MIMO enhancement with some proposals as above.
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