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1. Introduction
In this contribution, we provide discussion on UE features for NR MIMO evolution based on the latest proposal in [1].
2. Discussion on UE features for NR MIMO evolution

2.1 UE features on 8Tx UL
In this section, we provide input on UE feature for 8Tx UL enhancement.

In RAN1 #113 meeting, there was the following agreement.

	Agreement
For an 8TX UE, Option 1 is supported,
· Option 1 – Subject to its capability, an 8TX UE may report more than one Ng value, based on which, gNB may RRC configure UE with a codebook corresponding to only one of the supported Ng values.



Based on the agreement, the UE can support more than one Ng value. However, this is not reflected in the latest UE feature list on 8Tx UL.
In legacy spec, the full coherent UE can also support the partial coherent and non-coherent precoders. The partial coherent UE can support non-coherent precoders. The same scheme could be applied for UE with 8Tx.
For example, for full coherent UE, the UE can support full coherent precoders, partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with two antenna groups, it can support partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with four antenna groups, it can support partial coherent precoders with four antenna groups, and non-coherent precoders.
For non-coherent UE, it can only support non-coherent precoders.

In addition, in RAN1 #114 meeting, the following agreement and conclusions were reached regarding full power Mode 2 operation.

	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.
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



Therefore, a new row (40-7-1g-2) should be added for full power Mode 2 operation, which is 1 bit to indicate which antenna group can deliver full power for partial coherent UE with Ng=2.

In Rel-16, for full coherent UE, the TPMI reporting is the same as partial coherent UE. The same scheme could be extended to 8Tx in Rel-18. Since only partial coherent UE with Ng=2 is supported for full power Mode 2, for full coherent UE with 8Tx, the capability reporting could be the same as partial coherent UE with Ng=2.

Therefore, we have the following proposal.

Proposal 1:
· Adopt the change as shown in Table 1 to the UE feature list on 8Tx UL.

[bookmark: _Ref146273923]Table 1 Proposed change to UE features on 8Tx UL
	
	Feature group
	Components
	Prerequisite
	Note

	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
	Component 1 candidate values: {1,2 [,3],4 [,5,6,7],8}

Component 2 candidate values: {1,2}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	2. Component candidate values: {(4,1), (2,2), both}

The full coherent UE shall support FG 40-7-1a and can also support FG 40-7-1b, 40-7-1c, 40-7-1d.

	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	Support of codebook-based 8Tx PUSCH—codebook2
	40-7-1
	The partial coherent UE with two antenna groups shall support FG 40-7-1b and can also support FG 40-7-1c, 40-7-1d.

	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	Support of codebook-based 8Tx PUSCH—codebook3
	40-7-1
	The partial coherent UE with four antenna groups shall support FG 40-7-1c and can also support FG 40-7-1d.

	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	Support of codebook-based 8Tx PUSCH—codebook4

	40-7-1
	The non-coherent UE shall support FG 40-7-1d.

	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS
	

	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
	FFS
	

	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	FFS
	Component 2 candidate values: {1, 2, 4}

	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	Component 1 candidate values: FFS

	40-7-1g-2
	UL full power transmission fullpowerMode2 – full power antenna groups
	Antenna group which delivers full power
	40-7-1g
	For partial coherent UE with two antenna groups, 1 bit is reported to indicate which antenna group can support full power.

For full coherent UE, the reporting is the same as partial coherent UE with two antenna groups.

	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS
	

	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously
	FFS
	Component 2 candidate value: Maximum size of the list is 16.
The candidate values for the max # of Tx port in one resource is
[{2, 4, 8, 12, 16, 24, 32}]
The candidate value set of the max # of resources is:
[{1 to 64}]
The candidate value set of total # of ports is:
[{2 to 256}]

	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	FFS
	



3. Conclusion
In conclusion, we have the following proposals on UE feature for MIMO in Rel-18.

Proposal 1:
· Adopt the change as shown in Table 1 to the UE feature list on 8Tx UL.
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