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[bookmark: _Ref465963108]Introduction
In this contribution, we raise the issue of confusing UE behavior when codebook based UL transmission is configured and propose solutions to resolve these confusing issues.  We also discuss remaining open issues on codebook based UL transmission.  This contribution is a revision of [1].
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In RAN1#92, the following was agreed:
· gNB should configure at least 1 SRS resource when ULTXconfig is codebook based UL transmission. No restriction on gNB’s configuration of SRS for UL scheduling by DCI format 0_0.
If and when the SRS is triggered is up to gNB implementation
The intention was to identify a case that the UE can be configured without any SRS.  However, the UL scheduling DCI format is shall not be used as the condition to restrict the gNB from configuring SRS.  The absence of SRS configuration shall be the condition to restrict the gNB from UL scheduling by DCI format 0_1.  In another word, if a UE is not configured with SRS, the UL scheduling can only be signaling by DCI format 0_0.  
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[bookmark: _Ref506131359]Text proposal
To address the issue discussed in Section 2.1, we have the following text proposal for Section 6.1.1 in 38.214.
--- Start of text proposal to Section 6.1.1 in TS 38.214 ---
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter ulTxConfig is set to 'Codebook', the UE is configured non-codebook based transmission when the higher layer parameter ulTxConfig is set to 'NonCodebook'. If the higher layer parameter ulTxConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If the higher layer parameter ulTxConfig is configured and the SRS resource set is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0.
--- End of text proposal ---
Guard period between SRSs in the same set
[bookmark: _Ref510444829]Discussion
In [2], the guard period (GP) between SRSs in the SRS resource set for codebook based UL transmission was discussed.  The case under consideration is that the SRSs are transmitted from different antennas/panels, so a GP is needed between the SRSs to allow sufficient time for the UE to switch the antennas/panels.  There are two alternatives to define the GP:
· Alt-1: UE reports its required GP for SRS for codebook based UL transmission.
· Alt-2: The GP for SRS for codebook based UL transmission should reuse the GP for SRS for antenna switching.
Since the time required for switching antennas is already counted in the minimum GP between two SRS resources of an SRS resource set for antenna switching, Alt-2 would be sufficient for SRS for codebook based UL transmission.
[bookmark: _Toc510445412][bookmark: _Toc510772004][bookmark: _Toc510857574]Proposal 2:	Reuse the minimum GP between SRS resources of the SRS resource set for antenna switching as the minimum GP between SRS resources of the SRS resource set for codebook based UL transmission, if the SRS resources are transmitted in the same slot.
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To address the issue discussed in Section 3.1, we have the following text proposal for Section 6.1.1.1 in 38.214.
--- Start of text proposal to Section 6.1.1.1 in TS 38.214 ---
[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.
When multiple SRS resources are configured, a guard period where UE does not transmit any other signal of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.  The value of Y is defined by Table 6.1.1.1-1.
Table 6.1.1.1-1: The minimum guard period between two SRS resources of an SRS resource set for codebook based UL transmission
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


--- End of text proposal ---
Conclusion
In this contribution, we discuss open issues in codebook based UL transmission.  We have made the following proposals.
Proposal 1:	If a UE is not configured with any SRS resource, the PUSCH transmission is scheduled by DCI format 0_0.
Proposal 2:	Reuse the minimum GP between SRS resources of the SRS resource set for antenna switching as the minimum GP between SRS resources of the SRS resource set for codebook based UL transmission, if the SRS resources are transmitted in the same slot.
We propose adopting the text proposals in Sections 2.2, and 3.2.
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