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1. Introduction
In RAN1 NR AH 1801 meeting, the following agreements have been achieved. [1]
Agreement:
· Correct the name of the RRC parameter for codebook subset restriction.
· fullyCoherent is changed into fullAndPartialAndNonCoherent
· partialCoherent is changed into partialAndNonCoherent
· change the related spec in 38.212 and 38.214
· RRC parameters such that maxRank and codebookSubset are configured for PUSCH, rather than for each SRS resource
· Send the above agreement as part of LS to RAN2

Agreement
For codebook based UL transmission, 
· If multiple SRS resources are configured, the number of SRS ports for different SRS resources should be the same

Agreement
· For codebook based uplink transmission, SRS resources in the same resource set should have the same time domain behavior on periodic, aperiodic and semi-persistent SRS
· Send the above as part of LS to RAN2

Agreement
For the TPMI/TRI table for 2 antenna ports, support the following spec changes for Table 7.3.1.1.2-4 and Table 7.3.1.1.2-5 for 38.212.
Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp=Disabled and ULmaxRank = 2
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	42
	2 layers: TPMI=0
	42
	2 layers: TPMI=0

	5
	2 layers: TPMI=1
	5
	2 layers: TPMI=1

	63
	1 layer: TPMI=42
	6-73
	Reserved

	74
	1 layer: TPMI=53
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp=Disabled, or if PUSCH-tp=Enabled and ULmaxRank = 1
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



In this contribution, we will provide some discussions on the remaining issues for UL codebook design including the SRS resource configuration, timing offset between SRI and SRS resource transmission, default transmission scheme and so on.
2. Discussion
2.1 SRS resource configuration
It has been agreed that for uplink codebook based transmission, a UE can be configured with 1 SRS resource set, which includes up to 2 SRS resources. It has also been agreed that the number of antenna ports in two SRS resources are the same, then the two SRS resources can be used for panel selection. So the UE antenna port in each SRS resources should be different. So some guard period between the SRS resources should be necessary. The guard period used for SRS resources for antenna switching can be reused for the SRS resources for codebook based transmission.
Further, it has been discussed whether at least 1 SRS resource should be configured for uplink codebook based transmission. Current uplink codebook based transmission could work based on the procedure indicated in Figure 1. The PUSCH beam is implicitly indicated by SRS resource for codebook based transmission. However if SRS is always required to be transmitted, there may be some issues with regard to the latency and overhead. 
For a single beam UE, e.g. for FR1 case, the gNB can use the uplink DMRS for link adaptation, and it can use the UE reported maximum SRS antenna port per resource to determine the codebook. For multi-beam based UE, e.g. for FR2 case, without SRS transmission, the gNB has to find out one possible way for PUSCH beam indication. One possible way is that the PUSCH beam indication can be based on one PUCCH beam. Another possible way is to indicate the PUSCH beam by DCI, e.g. to use SRI for BM or SSB index/CRI. However this would increase the overhead of DCI. Therefore the simple way for PUSCH beam indication without SRS is to reuse one PUCCH beam.


Figure 1: one procedure for codebook based uplink transmission
Proposal 1: The UE antenna port index in different SRS resources in a resource set used for codebook based transmission should be different.
Proposal 2: The guard period for SRS resource for antenna switching can be reused for SRS resource for codebook based transmission.
Proposal 3: It should be supported that the gNB does not configure SRS resource for codebook based transmission and the codebook can be selected based on the reported maximum number of SRS antenna port per resource.
Proposal 4: When no SRS resource for codebook based transmission is configured, the PUSCH beam should follow one PUCCH beam. 
2.2 Timing offset between SRI and SRS transmission
Since the uplink PUSCH beam should follow the beam applied for previous SRS transmission, and the beam of different time instance of SRS transmission may be different, the timing offset between SRI and SRS should be clarified. Hence one possible way is that the SRI indicated in uplink grant in slot n is associated with the most recent SRS transmission of the indicated SRS resource before slot n-k. The value of k should take the measurement and latency of SRS and scheduling latency into account. In beam failure recovery, the time offset between gNB response and PRACH transmission is defined to be 4 slots. This number can be reused for SRS and SRI. So k=4 is recommended.
Proposal 5: The SRI indicated in uplink grant in slot n is associated with the most recent SRS transmission of the indicated SRS resource before slot n-4.
2.3 Default transmission scheme
In [2], there is one offline agreement for the default transmission scheme as follows:
Offline agreements:
· If the transmission scheme is not configured, the default transmission is 1 DMRS port based
· The PUSCH is triggered by DCI format 0_0
· Note: there is no TPMI, no SRI indication in format 0_0
· Note: this does not imply new uplink transmission scheme shall be defined

Before the transmission scheme is configured, the 1-port based transmission should be supported. This should be a simple and straight-forward way. One issue is how to indicate the PUSCH beam for this case. One possible way is to follow the beam for Msg3 transmission before RRC connection. After RRC connection, when the PUCCH resource is configured, the PUSCH beam for default transmission scheme can follow one PUCCH beam.
Proposal 6: If the transmission scheme is not configured, the default transmission is 1 DMRS port based, which is triggered by DCI format 0_0.
3. Conclusions
In this contribution we have provided our views on codebook based UL transmission for NR. From the discussion, we have achieved the following proposals.
Proposal 1: The UE antenna port index in different SRS resources in a resource set used for codebook based transmission should be different.
Proposal 2: The guard period for SRS resource for antenna switching can be reused for SRS resource for codebook based transmission.
Proposal 3: It should be supported that the gNB does not configure SRS resource for codebook based transmission and the codebook can be selected based on the reported maximum number of SRS antenna port per resource.
Proposal 4: When no SRS resource for codebook based transmission is configured, the PUSCH beam should follow one PUCCH beam. 
Proposal 5: The SRI indicated in uplink grant in slot n is associated with the most recent SRS transmission of the indicated SRS resource before slot n-4.
Proposal 6: If the transmission scheme is not configured, the default transmission is 1 DMRS port based, which is triggered by DCI format 0_0.
4. Text Proposal
The following text proposals are achieved based on proposals above.
=============== Text Proposal in 38.214 ======================
[bookmark: _Toc501048207]6.1.1.1	Codebook based UL transmission
For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TRI and TPMI fields from the DCI, where the TPMI is used to indicate the preferred precoder over the SRS ports in the selected SRS resource by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the preferred precoder over the SRS ports. The transmission precoder is selected from the uplink codebook, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. The SRI in slot n is associated with the latest indicated SRS resource transmitted before slot n-4. When no SRS resource is configured, the number of antenna ports is equal to the reported maximum number of SRS antenna ports per SRS resource. If no SRS is configured or scheduled by DCI format 0_0, the PUSCH is spatially associated with PUCCH resource 0 after RRC connection.
For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter ULCodebookSubset which may be configured with ‘fullAndPartialAndNonCoherent’, or ‘partialAndNonCoherent’ ', or 'Non-Coherent' depending on the UE capability. The maximum transmission rank may be configured by the higher parameter ULmaxRank.
A UE reporting its UE capability of ' partialAndNonCoherent ' transmission shall not expect to be configured by ULCodebookSubset with fullAndPartialAndNonCoherent. 
A UE reporting its UE capability of 'Non-Coherent' transmission shall not expect to be configured by ULCodebookSubset with ‘fullAndPartialAndNonCoherent’ or with ‘partialAndNonCoherent '.
For codebook based transmission, the UE may be configured with a single SRS resource set and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. 
[bookmark: _Hlk505623688]When multiple SRS resources are configured, the UE shall expect that higher layer parameter NrofSRS-Ports shall be configured with the same value in all SRS resources, and the higher layer parameter SRS-ResourceConfigType shall be configured with the same value in all SRS resources.
=============== End of Text Proposal ========================
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