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1	Introduction
Followed discussions and agreements in RAN1 NR ad hoc 1801 meeting [1], remaining issues for non-codebook based UL-MIMO are addressed in this contribution. First, we provide a TP to address some editorial change/corrections in 38.214. Then the DMRS port mapping issue is discussed for non-codebook transmission with related TP.

2	TP for editorial changes
Editorial Changes:
This is the TP to clause 6.1.1.2 of TS 38.214, with two editorial changes.
	The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘NonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.
[bookmark: _Hlk498597149]For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the SRS transmission request. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-periodic persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.	Comment by Nokia: Correction.









3	DMRS port mapping
In last RAN1 meeting, the SRI mapping is agreed for non-codebook based transmission [1]. One such mapping table can be shown here, with maximum layer=4 [3]:

SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index 
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14
	0,1,2,3

	
	
	
	
	15
	reserved


 

The current version of TS 38.211 [2] has this support for PUSCH port mapping:

	[bookmark: _Toc500952653]6.3.1.5	Precoding


[bookmark: _Hlk496880698]The block of vectors ,  shall be precoded according to





where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 

For non-codebook-based transmission, the precoding matrix  equals the identity matrix.



Note that the precoding matrix  equals the identity matrix for non-codebook based transmission.
When the number of PUSCH/SRS ports is greater than the number of layer, the usable transmission ports are less than the total available ports.
As one example, with maximum rank , and number of SRS resources , if DCI has SRI field = 4, we have SRI(s)={0,1}, following the SRI indication table. The SRI(s)={0, 1} indicates rank-2 transmission with usable port-0 and port-1. The related precoding operation shall be followed as:

If DCI has its SRI field=6, from the SRI indication table, we have SRI(s)={0,2}. Only port-0 and port-2 will be used. The related recoding operation will be:

The issue shall be related with the set of antenna ports , if we keep the precoding matrix  as the identity matrix, as indicated in 38.211 [2]. We shall directly map the DCI(s) in the “SRI indication table” of 38.211 to PUSCH ports. For example, if SRI(s)={0,1}, the set of PUSCH antenna ports will be . And if SRI(s)={0, 2}, the set of PUSCH antenna ports becomes .
With this understanding, we propose this 38.214 TP to address this issue:

	6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. Based on the DCI format 0_1, UE shall map indicated SRI(s) in Table 7.3.1.1.2-a ~ 7.3.1.1.2-d of 38.212, as the set of PUSCH antenna ports, to be applied for uplink precoding, following clause 6.3.1.5 of 38.211.




4	Conclusions
Two new TPs are proposed for 38.214. These two TPs are listed below:
TP to clause 6.1.1.2 of TS 38.214:
	The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘NonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the SRS transmission request. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-periodic persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.	Comment by Nokia: Correction.




TP to clause 6.1.1.2 of TS 38.214:
	6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. Based on the DCI format 0_1, UE shall map indicated SRI(s) in Table 7.3.1.1.2-a ~ 7.3.1.1.2-d of 38.212, as the set of PUSCH antenna ports, to be applied for uplink precoding, following clause 6.3.1.5 of 38.211.
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