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1	Introduction
The RAN1 #92 meeting has resolved most of remaining issues related with UL codebook based transmission [1].
There agreements are reached for single PUSCH transmission:
	R1-1803321	Offline Discussion Summary on Codebook Based UL Transmission	Intel
Agreement
· If ulTxConfig is not configured, the default transmission is 1 PUSCH 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

Agreement:
· Clarify 38.212 to show that ‘precoding information and number of layers’ field size is 0 bits for DCI format 0_1 if UE is configured to transmit on only one antenna port with codebook based operation



This agreement captures the minimum configurable SRS resources for codebook based UL transmission:
	Agreement
· 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




On the SRI ambiguity identified before, this agreement resolves this ambiguity issue:
	Agreement:
For codebook based UL transmission, the SRI in slot n is associated with the most recent transmission of the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.



A further clarification of coherence levels for 2Tx is agreed as
	Agreement 
· UE is not expected to be configured with ULCodebookSubset of ‘partialAndNonCoherent’ when two antenna ports are configured.



This contribution addresses one remaining issue on UL codebook based transmission: the SRS time domain behavior. Proposals and related TP are also provided in the contribution.

2	SRS time domain behaviour for codebook based uplink transmission
For uplink codebook based transmission, it is agreed that maximum two SRS resources can be configured. The time domain behavior shall follow this agreement from RAN1 ad hoc #1801 meeting [2]:
	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



During the last meeting, there are proposals to provide more flexibility on the timing behavior of multiple SRS resources. Proposal 6 of [4] is
	Proposal 6:
· With regard to time domain behaviors for the SRS resource for codebook based UL transmission, down-select one of the following alternatives:
· Alt 1. UE is configured with one resource set for codebook based or non-codebook based operation, which can be triggered aperiodically, periodically, or semi-persistently. Each SRS resource can have a SRS-SlotConfig parameter for periodic transmission and can be triggered by SRS request field.
· Alt 2. Support multiple SRS resource sets
· Alt 3. For a UE, only 1 type of time domain behavior for SRS for codebook based UL transmission can be supported in Rel-15




Alt 1 of the proposal provides more flexibility for SRS resources for CB/non-CB based transmission, while the original agreement clearly indicates that all resources shall have the same time domain behavior. Besides, current SRS trigger defined in 38.212 is SRS resource-set specific, shown here:
Table 6.2.1-1: SRS request value for aperiodic SRS
	Value of SRS request field
	Description

	'00'
	No aperiodic SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers



Changing the time domain behavior for SRS resource set-specific to SRS resource-specific enables gNB to assign different time-domain types of SRS resource for codebook based transmission. However, there is no clear view on the benefit of such operation. Therefore, we propose:
Proposal 1: Confirm pervious agreement that SRS resources in the same resource set shall have the same time domain behavior on periodic, aperiodic, and semi-persistent SRS.

3	AP-SRS trigger for codebook based uplink transmission
Current version of 38.214 indicates the SRS resources for codebook based uplink transmission. However, there is no mention of AP-SRS trigger, although the SRS trigger for aperiodic SRS is discussed in the SRS section of 38.214. On the other hand, the AP-SRS trigger is detailed specified for non-codebook based uplink transmission. Therefore, we propose this TP to include the specification of AP-SRS trigger in Section 6.1.1.1 of 38.214 [3]:

	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]. When the UE is configured with the higher layer parameter ulTxConfig set to ‘Codebook’, the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
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 '.
A UE shall not expect to be configured with the higher layer parameter ULCodebookSubset set to ‘partialAndNonCoherent’ when two [SRS] antenna ports are configured.
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. If AP-SRS is configured for a UE, the SRS request field in DCI triggers the transmission of AP-SRS resources. 
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.





4	Conclusions
SRS time domain behaviour for codebook based uplink transmission is discussed in the contribution. We have one proposal to confirm previous agreement of maintaining single SRS time-domain behaviour for all SRS resources in one SRS resource set.
Proposal 1: Confirm pervious agreement that SRS resources in the same resource set shall have the same time domain behavior on periodic, aperiodic, and semi-persistent SRS.

Also one TP is proposed to include the statement on AP-SRS trigger under the codebook based uplink transmission in 38.214.
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