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In this contribution, we discuss the remaining open issue on non-codebook-based UL transmission.  This contribution is a revision of [1].
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In RAN1#91, the following agreement was made:
For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:
· The UE can be configured to simultaneously transmit up to X SRS resources
X is part of UE capability signalling
· The SRS resources transmitted simultaneously occupy the same RBs
An open issue related to this agreement is that when UE declares it can simultaneously transmit X SRS resources, whether the gNB can configure more than X SRS resources to the UE.  
There might be two use cases for supporting more than X SRS resources.  The first use case is SRI based PUSCH antenna selection.  The idea is to configure NSRS single-port SRS resources (NSRS ≥ X) to the UE and the UE maps each SRS resource to an antenna, where NSRS = 1, 2, 3, 4.  Then, the gNB can use SRI to select a subset of the antennas for PUSCH transmission.      
When X = 1, only one SRS resource can be transmitted at a time and thus the UE can only support a single rank UL transmission.  The SRI field in DCI format 0_1 can indicate that one out of NSRS SRS resources is selected for the PUSCH transmission.
When X = 4, NSRS is always less than or equal to X.  So, all the configured SRS resources can always be simultaneously transmitted.
When X = 2, if NSRS = 3 or 4, not all the SRS resources can be transmitted simultaneously.  For example, if NSRS = 4, the gNB may configure a UE to transmit SRS resources 0 and 1 on the same symbol and transmit SRS resources 2 and 3 on another symbol.  But according to Table 7.3.1.1.2-29 in TS38.212, the SRI can indicate any 4 choose 2 combinations:
	Bit field mapped to index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10 - 15

	SRI(s), NSRS = 4, Lmax = 2
	0
	1
	2
	3
	0, 1
	0, 2
	0, 3
	1, 2
	1, 3
	2, 3
	reserved


If digital beamforming is performed over two TX to form 4 SRS resources, all the above 10 combinations can be supported.  Depending on UE implementation, however, the SRS ports may be formed by means of analog beamforming or even without beamforming at all.  As shown in Figure 1, the UE may be equipped with two TX and each TX can do analog beamforming. If the gNB configures SRS resources 0 and 1 on the same symbol and SRS resources 2 and 3 on another symbol, the UE may map SRS resources 0 and 2 to TX0 and map SRS resources 1 and 3 to TX1.  The UE behaviour is not defined if SRI of (0, 2) is signalled for non-codebook-based PUSCH.  The UE may not guarantee that the same precoding applied to the port in SRS resource 2.  This is because the SRS port 0 and 2 cannot be transmitted simultaneously from TX0, and the UE have to transmit one of these two ports from TX1.  To avoid such ambiguity between gNB and UE, some SRIs shall not be signalled.  
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[bookmark: _Ref525646837]Figure 1: An example configuration of SRS resources via analog beamforming.
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The corresponding text proposal is as follows
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
>>>> unchanged text omitted <<<<
[bookmark: _Toc517439503]6.1.1.2	Non-Codebook based UL transmission
[bookmark: _Hlk494787623]For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. The UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. 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 a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. When a UE is configured with more SRS resources than its simultaneous transmission capability, the UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol.  The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI before slot n.
>>>> unchanged text omitted <<<<
--- End of text proposal ---
Conclusion
In this contribution, we discuss open issues in non-codebook based UL transmission.  We have made the following proposals.
[bookmark: _GoBack]Proposal 1:	For non-codebook based UL transmission, a UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol, if the UE is configured with NSRS > X SRS resources.
We propose adopting the text proposals in Section 2.
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