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Background
In RAN#102, the working item to enhance NR MIMO operations in Rel-19 was agreed [1].
The detailed objective is as follows:
1. [bookmark: _Hlk145555364]Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource.
Note: UL full power transmission mode 1 and 2 are not supported.
Discussions
1.1. SRS enhancement
In previous RAN1 #116bis meeting, the following agreement are made
	Agreement
For SRS configuration supporting codebook-based UL transmission by a 3TX UE, support Alt1, 
· Alt1: Support configuration of X 4-port SRS resources in a resource set where one the ports is muted
· FFS muting mechanism
where X can be up to 2, subject to UE capability.
Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g., the 4th port



In our view, the discussion point is FFS part muting mechanism. When 4-port SRS resource is configured, the cyclic shift for the antenna port is given according to the following spec:
	[bookmark: _Toc19796472][bookmark: _Toc26459698][bookmark: _Toc29230348][bookmark: _Toc36026607][bookmark: _Toc45107446][bookmark: _Toc51774115][bookmark: _Toc146795038][bookmark: _Toc19796473][bookmark: _Toc26459699][bookmark: _Toc29230349][bookmark: _Toc36026608][bookmark: _Toc45107447][bookmark: _Toc51774116][bookmark: _Toc146795039]6.4.1.4.1	SRS resource
…
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'
…

6.4.1.4.2	Sequence generation
…
[bookmark: _Hlk164789240]The cyclic shift  for antenna port  is given as 

where

where  is contained in the higher layer parameter transmissionComb. The maximum number of cyclic shifts  is given by Table 6.4.1.4.2-1.
[bookmark: _Hlk144502516]The quantities  and  are given by
[bookmark: _Hlk144819461]-	if the higher-layer parameter nrofSRS-Ports-n8 equals ports8tdm

-	otherwise

Table 6.4.1.4.2-1: Maximum number of cyclic shifts  as a function of .
	
	

	2
	8

	4
	12

	8
	6






[bookmark: _Hlk164796678]In the current spec, for example, when  or  and 4-port SRS resource is configured, the cyclic shift . If 4th port is muted for 3Tx UE, the antena ports are non-uniformly mapped in code-domain (i.e., ). This leads to degrade SRS estimation accurancy. Therefore, RAN1 should study how to determine the cyclic shift when 4th port is muted for 3Tx UE.
Proposal 1: RAN1 should study how to determine the cyclic shift for 3Tx UE.
When  for 3Tx UE,  should be set to 3. For this, all the antenna ports are uniformly mapped in code-domain when  or  because  is a mutiple of 3.
Proposal 2: When  for 3Tx UE,  should be set to 3.
However, when ,  is not a mutiple of 3. This means that all the antenna ports are non-uniformly mapped in code-domain. In the current spec, since the minimum number of PRBs is 4, the sequence length for the SRS is equal to or larger than 24 when . For this reason, we can introduce a new  set to 24 when  for 3Tx UE.
Proposal 3: Introduce a new  set to 24 when  for 3Tx UE.

Conclusion
In this contribution, we have the following proposal:
Proposal 1: RAN1 should study how to determine the cyclic shift for 3Tx UE.
Proposal 2: When  for 3Tx UE,  should be set to 3.
Proposal 3: Introduce a new  set to 24 when  for 3Tx UE.
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