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1 Introduction

In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop in this RAN1 AH1801 meeting.  There are some remaining details on non-codebook based UL transmission which need to be refined or updated in the specification. We provide our TPs on non-CB based UL related issues in this contribution.

2 SRI indication for non-codebook based UL
In RAN1#91 and the post-meeting email discussion [91-NR-05], it has been agreed that SRI is jointly encoded with TRI following the combinatory numbering approach. 
In the endorsed TS 38.212, the size of SRI field for non-codebook based UL in DCI format 0_1 is 
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 is the maximum number of supported layers for the PUSCH, and 
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 is the number of configured SRS resources in the SRS resource set for non-codebook based UL. 
· First, the above equation is incorrect in some cases. For example, if a UE supports maximum 3 layers and 2 SRS resources are configured for non-codebook based UL, the equation doesn’t work. Hence we suggest to correct the equation as 
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.
· The detailed mapping from DCI bits to SRI values is missing in current specifications. 
· Last but not least, UE needs to know how to mapping DMRS ports to SRI indices, which hasn’t been addressed in the current specifications.
Considering the above issues, we have the following TPs for non-codebook based UL.
TP 1: For TS 38.212, Subclause 7.3.1.1.2 DCI format 0_1:
	SRS resource indicator –
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘CodeBook’ or ‘NonCodeBook’, and 
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bits for non-codebook based PUSCH transmission according to Table 7.3.1.1.2-a – 7.3.1.1.2-d, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘NonCodeBook’;

Table 7.3.1.1.2-a: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-b: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-c: SRI indication for non-codebook based PUSCH transmission, 
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Table 7.3.1.1.2-d: SRI indication for non-codebook based PUSCH transmission, 
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TP 2: For TS 38.214 Subclause 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. The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DMRS ports(s) in the DCI format 0_1 following the order of the indicated indices.


3 SRS resource configuration for non-codebook based UL
In RAN1#91, it has been agreed that only one SRS resource set is supported for non-codebook based UL transmission, in which the configured SRS resources can be configured to transmit simultaneously in the same RBs. The number of simultaneously transmitted SRS resources is part of UE capability. The current specification doesn’t capture this procedure clearly. The current wording in TS 38.214 Subclause 6.1.1.2 may cause the interpretation that UE may transmit more than its maximum number of simultaneously transmitted SRS resources in the resource set for non-codebook based UL, which is out of the intention of the existing agreement. Hence we have the following TP.
TP3: For TS 38.214 Subclause 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. The UE is not expected to be configured more SRS resources than its capable number of simultaneously transmitted SRS resources for non-codebook based uplink transmission. 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.


4 Conclusion

In this contribution, we provide TPs on non-codebook based UL related issue to the current NR specifications.
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