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1. Introduction
In this contribution, we provide feature lead summary on maintenance for UL codebook based transmission.
2. Draft CR
2.1 SRI and SRS association for configured grant based PUSCH
It is proposed by ZTE in R1-1904754 that the SRI and SRS association for configured grant based PUSCH is unclear. Discussion paper can be found in R1-1904753.
	Reason for change:
	In TS38.214 for both codebook based and non-codebook transmission, PUSCH is based on the SRS resource(s) which are indicated by SRI. The indicated SRS resource(s) are the most recent transmission before the PDCCH carrying the SRI. 
However,  for type 1 PUSCH transmission with a configured grant, the PUSCH transmission is configured by RRC signaling rather than triggered by a PDCCH. Therefore, the time domain behaviour of SRS resource identified by SRI is not clear for type 1 configured grant PUSCH.  If the SRS resource(s) informed by SRI is periodic, there is no ambiguity since the precoding and the spatial domain transmission filter of periodic SRS resource(s) is not  changed slot by slot usually. However,  if the SRS resource(s) identified by SRI is semi-persistent or aperiodic, the precoding and the spatial domain transmission filter of indicated SRS resource(s) may be changed faster than RRC signaling which triggers type 1 configured grant PUSCH transmission. Then, the time domain occasion of the SRS resource(s) for the type 1 configured grant PUSCH transmission is not clear since there is no corresponding PDCCH carrying the SRI.

	
	

	Summary of change:
	Semi-persistent and aperiodic SRS are restricted for type 1 configured grant PUSCH.

	
	

	Consequences if not approved:
	UE behaviour is not clear if Semi-persistent and aperiodic SRS resource(s) is identified by SRI for type 1 configured grant PUSCH.



Alt. 1: Proposal in R1-1904754:
	[bookmark: _Toc4508148]6.1.1.1	Codebook based UL transmission
For 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. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. If the UL transmission is Type 1 PUSCH transmission with a configured grant, the time domain behavior of the SRS resource identified by SRI configured in rrc-ConfiguredUplinkGrant shall be periodic, where the SRS transmission is prior to the PUSCH transmission. Otherwise, Tthe 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.
<Unchanged part omitted>
[bookmark: _Toc4508149]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 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, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. 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. If the UL transmission is Type 1 PUSCH transmission with a configured grant, the time domain behavior of the SRS resource(s) identified by SRI configured in rrc-ConfiguredUplinkGrant shall be periodic, where the SRS transmission is prior to the PUSCH transmission. Otherwise,Tthe 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.




Alt.2: the SRS transmission is at least N2 symbols before type 1 configured grant PUSCH
	6.1.1.1	Codebook based UL transmission
For 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. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. If the UL transmission is Type 1 PUSCH transmission with a configured grant, the SRI configured in rrc-ConfiguredUplinkGrant is associated with SRS resource identified by the SRI, where the SRS transmission is at least N2 symbols prior to the PUSCH transmission, N2 is described in Subclause 6.4. Otherwise, Tthe indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS transmission  resource is prior to the PDCCH carrying the SRI.
<Unchanged part omitted>
6.1.1.2	Non-Codebook based UL transmission
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 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, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. 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. If the UL transmission is Type 1 PUSCH transmission with a configured grant, the SRI configured in rrc-ConfiguredUplinkGrant is associated with the SRS resource(s) identified by the SRI, where the SRS transmission is at least N2 symbols prior to the PUSCH transmission, N2 is described in Subclause 6.4. Otherwise,Tthe 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.





Company’s views and comments for the following draft CR.
R1-1904754	Draft CR on time domain behavior of SRS for configured grant PUSCH	ZTE
	Company
	Comments

	Intel
	This CR does not solve the problem. For periodic SRS, UE is still able to change the Tx beam in different instance, e.g. in different time instances different UE beams could be used to receive the DL RS indicated in spatial relation info for periodic SRS, then it is still unclear which Tx beam should be applied to PUSCH for configured grant. A simple solution could be after UE changes Tx beam for SRS, it could change the Tx beam for corresponding PUSCH.

	ZTE
	After offline discussion with Intel, I think Intel’s intention is to clarify the timing for type 1 configured grant PUSCH. In this case, one straightforward way is to use most recent SRS transmission which is N2 symbols before the type 1 grant free PUSCH. N2 is the minimum time between PDCCH and PUSCH. This solution makes all AP/SP/P SRS work well, but it may have non-compatibility. Based on this solution, another change is provided as above Alt.2. Maybe we need to see other companies’ views.
To Intel, please correct me if my understanding on your intention is not right.
For our CR, i.e. above Alt.1, the AP/SP SRS is restricted. That’s because SP/AP CSI-RS can be the source of spatial relation for the A/SP SRS. Since the TCI of SP/AP CSI-RS can be changed slot by slot, it implies the receive beam for the SRS reception at gNB can also change slot by slot. Then gNB must know the timing of SRS for PUSCH. Otherwise, gNB does not know which receive beam is used. This needs to be clarified in the spec. But may have backward compatibility.    However, for P SRS, only P CSI-RS can be the source of spatial relation.  Even UE did P3, the SRS transit beam change is UE implementation, gNB’s receive beam for the SRS/PUSCH reception is just the same as the P CSI-RS,  and not changed. So it does not impact implementation at both gNB and UE sides.

	Qualcomm
	Do not support the CR. 
For Alt1, restricting to periodic SRS causes non-backward compatibility. An existing UE may implement using AP/SP SRS as the associated resource for configured grant PUSCH. The restriction in Alt1 may change UE implementation. Moreover, as pointed out by Intel, restricting to periodic SRS does not solve the problem, because UE has the flexibility to change the Tx spatial filter based on the reception of DL-RS. 
For Alt2, the N2 timing is the preparation time for dynamically granted PUSCH, whether it is appropriate to be applied to the timing between associated SRS occasion and configured grant PUSCH is not clear to us and has not been studied. The current spec leaves it open for UE implementation, so Alt2 may cause non-backward compatibility.
Moreover, type 2 configured grant PUSCH may have the same problem, because the associated SRS resource for type 2 can be AP/SP/P and UE may change the Tx spatial filter as well. So, if companies think the associated SRS occasion is an essential issue to be fixed, solutions for both type 1 and type 2 need to be considered. 
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