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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#114 meeting, the Rel-18 MIMO evolution for downlink and uplink [1] was discussed. The following was agreed [2] on the topic of SRI/TPMI enhancement for enabling 8 TX UL transmission:
	Agreement
For partially coherent uplink precoding by an 8TX UE, Ng=2, 
· Alt1. Following combinations of layer splitting are supported
	Rank
	All layers in one Antenna Group
	Layers split across 2 Antenna Groups

	5
	· 
	(2,3)

	7
	· 
	(3,4)



Agreement
For partially coherent precoding by an 8TX UE with Ng antenna groups, down-select from,
· Alt-1: All Rel-15 full-coherent 4TX and 2 TX UL precoders are supported for Ng=2 and Ng=4, respectively
· For Ng=2 and Ng=4, up to N bits are used for joint TPMI/TRI indication, respectively
· Number of bits (value of N) depend on the configured max rank 
· A single TPMI/TRI field is indicated
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For an 8TX UE, reuse DL principle that DC format 0_2 does not support 2 CW transmission.

Conclusion 
For an 8TX UE, there is no consensus that Rel-17 mTRP PUSCH repetition transmission is supported in Rel-18.

Conclusion
For an 8TX UE, there is no consensus that CSI only transmission (UL-SCH=”0”) for rank>4 is supported in Rel-18.

Agreement
For partially coherent precoding by an 8TX UE with Ng=2 and Ng=4 antenna groups, up to N=10 bits are used for joint TPMI/TRI and split-layer indication.
· The actual number of bits (value of N) depends on the configured max rank
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For an 8TX UE, with Ng=2, configured for full power transmission with ‘fullpowerMode1’, at least following precoder is supported 
	Rank = 1

	


· FFS other additions

Agreement
For an 8TX UE, with Ng=4, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,
	Rank 1
	Rank 2
	Rank 4

	
	
	None


· FFS other additions

Agreement
For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported,
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	
	
	FFS
	FFS


· FFS other additions
· Precoders for rank>4 are not introduced in Rel-18

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

Agreement
For an 8TX UE, with Ng=4 and Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,




In this contribution, we present our views on SRI/TPMI enhancement for enabling 8 TX UL transmission and proposals for moving forward.
Mapping between TPMI/TRI codepoint and Rel-15 precoders
In current NR spec, TPMI and TRI are jointly encoded to indicate the selected codeword and rank to UE, which is indicated by the “Precoding information and number of layers” field in DCI. More specifically, a single 8TX TPMI is jointly indicated with TRI in legacy TPMI/TRI indication scheme in Rel-15. For partially coherent uplink precoding by an 8TX UE codebook, it has been agreed in RAN1#112 and 112bis-e meeting on how to design precoding for Ng=2 and Ng=4, respectively, as:
	Agreement
For partially coherent uplink precoding by an 8TX UE codebook,
· When Ng=2
· Precoding design is based on Rel-15 UL 4TX codebook,
· Full-coherent precoders are used

Agreement
For partially coherent uplink precoding by an 8TX UE codebook, Ng=4, Alt1 is supported where
· Precoding design is based on Rel-15 UL 2TX codebook, 
· Full-coherent precoders are used



On the other hand, for partially coherent uplink precoding by an 8TX UE, Ng=2, following combinations of layer splitting are supported based on the agreements before RAN1#114bis meeting:
	Rank
	All layers in one Antenna Group
	Layers split across 2 Antenna Groups

	1
	(1,0), (0,1)
	· 

	2
	(2,0), (0,2)
	· 

	2
	· 
	(1,1)

	3
	(3,0), (0,3)
	· 

	3
	· 
	(1,2), (2,1)

	4
	(4,0), (0,4)
	· 

	4
	· 
	(2,2)

	5
	· 
	(2,3)

	6
	· 
	(3,3)

	7
	· 
	(3,4)

	8
	· 
	(4,4)



For partially coherent uplink precoding by an 8TX UE, Ng=4, following rank and layer splitting cases are supported based on the agreements before RAN1#114bis meeting:
	Rank
	All layers in one Antenna Group
	Layers split across 4 Antenna Groups
(All possible permutations)

	1
	(1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1)
	·  

	2
	(2,0,0,0), (0,2,0,0), (0,0,2,0), (0,0,0,2)
	· 

	3
	· 
	Transmission by 2 of the 4 antenna groups:
(2,1,0,0), (2,0,1,0), (2,0,0,1), (0,2,1,0), (0,2,0,1), (0,0,2,1)
 
Transmission by 3 of the 4 antenna groups:
(1,1,1,0), (1,1,0,1), (1,0,1,1), (0,1,1,1)

	4
	· 
	(1,1,1,1)

	4
	· 
	Transmission by 2 of the 4 antenna groups:
(2,2,0,0), (2,0,2,0), (2,0,0,2)
(0,2,2,0), (0,2,0,2), (0,0,2,2)

	5
	·  
	Transmission by 3 of the antenna groups:
(2,0,2,1), (0,2,2,1)
 
Transmission by 4 of the 4 antenna groups:
(1,1,2,1)

	6
	·  
	Transmission by 3 of the 4 antenna groups:
(2,2,2,0), (2,0,2,2)
 
Transmission by 4 of the 4 antenna groups:
(2,1,2,1)

	7
	· 
	Transmission by 4 of the 4 antenna groups:
(2,1,2,2)

	8
	· 
	(2, 2, 2, 2)



In RAN1#114 meeting, it has been agreed that for partially coherent precoding by an 8TX UE with Ng=2 and Ng=4 antenna groups, up to N=10 bits are used for joint TPMI/TRI and split-layer indication. One remaining issue is to study the mapping between TPMI/TRI codepoint and Rel-15 precoders. 
It is proposed that each 8Tx TPMI/TRI is indicated by up to two concatenated 4Tx TPMI/TRI field in Rel-15 DCI for Ng=2 (each 4Tx TPMI/TRI field with up to 5 bits in Rel-15 is applied on one antenna group), or up to four concatenated 2Tx TPMI/TRI in Rel-15 DCI for Ng=4 (each 2Tx TPMI/TRI field with up to 2 bits in Rel-15 is applied on one antenna group). 
From previous meetings we know that there are 736 (if all the layer splitting combinations are included) and 992 (if all the layer splitting combinations are included) number of codepoints for 8Tx partial coherent codebooks in total, for Ng=2 and Ng=4, respectively. The mapping between TPMI/TRI codepoint and Rel-15 precoders could be based on mapping tables for Ng=2 and Ng=4. For example, separate TPMI/TRI mapping tables are needed for Ng=2 and Ng=4 since the number of precoders per rank for each Ng case is different. One mapping example is shown in the following table, where x, y, z are applicable values for TPMI/TRI codepoint, number of layers and TPMI index, respectively. Mapping details need FFS.
A mapping table example between TPMI/TRI codepoint and Rel-15 precoders, Ng=2 or 4
	TPMI/TRI codepoint
	 Rel-15 precoders

	x
	y layer, TPMI=z



Based on the above analysis, we propose the following:
Proposal 1: For the mapping between TPMI/TRI codepoint and Rel-15 precoders, the following mapping table example maybe considered:
A mapping table example between TPMI/TRI codepoint and Rel-15 precoders, Ng=2 or 4
	TPMI/TRI codepoint
	 Rel-15 precoders

	x
	y layer, TPMI=z


Mapping details need FFS.
Conclusions
In this contribution, we present our views on SRI/TPMI enhancement for enabling 8 TX UL transmission. Based on the discussions in the previous section we propose the following: 
Proposal 1: For the mapping between TPMI/TRI codepoint and Rel-15 precoders, the following mapping table example maybe considered:
A mapping table example between TPMI/TRI codepoint and Rel-15 precoders, Ng=2 or 4
	TPMI/TRI codepoint
	 Rel-15 precoders

	x
	y layer, TPMI=z


Mapping details need FFS.
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