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1	Introduction
This is the Feature Lead summary contribution on non-codebook based uplink transmission under AI 7.1.2.1 in RAN1 #95 meeting. Total of 9 tdocs are reserved under this agenda. The related non-codebook based transmission issues are listed in this summary contribution based on the submissions [1]-[9]. 
This summary only discusses proposed TP/CRs for all related submissions. The full list of companies’ proposals is included in the Appendix.

2	Editorial changes
One CR related to the associated CSI-RS is proposed by Intel [4]. 
Proposal 1:		Adopt the TP to Section 6.1.1.2 of 38.214
>>>>>>>>>>>> Start text proposal to Section 6.1.1.2 of 38.214 >>>>>>>>>>>>
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. 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.
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource if configured. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

Companies’ opinions are captured here:
	Company
	Views

	Intel
	Support

	Nokia, NSB
	Support

	Lenovo, Motorola
	Support

	CATT
	Support

	Samsung
	Support

	LGE
	Support

	Huawei, HiSilicon
	Non-essential. Since it said “can calculate…”

	Qualcomm
	We also don’t think that this is really essentially, its obvious that CSIRS resource may not be configured for NCB-based. 




3	Clarification on maximum layers in SRI
There are two proposals from ZTE [2] and LG [5] are related to the maximum rank in SRI definition for non-codebook based transmission. 
Proposal 2: Consider and decide these two alternatives to clarify SRI in 38.212:
Alt 1:
>>>>>>>>>>>> Start text proposal to Section 7.3.1.1.2 of 38.212 >>>>>>>>>>>>
<Unchanged part omitted>
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]





-	SRS resource indicator –  or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and  is the maximum number of supported layers for the PUSCH, which is a UE capability for non-codebook based uplink transmission.


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

Alt 2:
>>>>>>>>>>>> Start text proposal to Section 7.3.1.1.2 of 38.212 >>>>>>>>>>>>
<Unchanged part omitted>
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]





-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and  is the maximum number of supported layers for the PUSCH.



-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>
Companies’ opinions are captured here:
	Company
	Views

	ZTE
	Alt 1

	LG
	Alt 2

	Nokia, NSB
	Alt 2

	Lenovo, Motorola
	Alt 2

	CATT
	Alt 1

	Samsung
	Alt2 is slightly preferred due to clarity

	Huawei, HiSilicon
	Not support Alt.1

	Qualcomm
	If my understanding is correct, Alt. 2 means that we use the RRC-configured parameter ULmaxRank, which results to a common solution for both CB and NCB. We have a preference for this alternative.





Another issue proposed by ZTE is the clarification of maximum number of PUSCH layers for non-codebook based transmission. From ZTE, 
“As discussed in last meeting, the L_max, which is the maximum supported layers for non-codebook based PUSCH, should depend on UE capability. However, in the current UE feature list, the candidate values of maximum number of PUSCH layers are {1,2,4}. Hence the relevant SRI table of L_max=3, i.e., Table 7.3.1.1.2.-30, should be removed.”
This proposal is added as Proposal 2b.
Proposal 2b: Consider and decide these two alternatives to clarify L_max in 38.212:
Alt 1:
>>>>>>>>>>>> Start text proposal to Section 7.3.1.1.2 of 38.212 >>>>>>>>>>>>
<Unchanged part omitted>


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>
Alt 2: No need for this change. Address this issue in UE feature list.
Companies’ opinions are captured here:
	Company
	Views

	ZTE
	Alt 1

	Nokia, NSB
	A slight preference to Alt 2, if the maximum number of PUSCH layer can be updated to {1, 2, 3, 4}

	Qualcomm
	This is not needed if we go with Alt. 2 in issue 1 right? 






4	Clarification on spatialRelationInfo for non-CB Tx
One TP [4] is related to the spatialRelationInfo for SRS resource, when non-CB based UL transmission is configured.
Proposal 3: Adopt the TP to Section 6.1.1.2 of 38.214
>>>>>>>>>>>> Start text proposal to Section 6.1.1.2 of 38.214 >>>>>>>>>>>>
6.1.1.2	Non-Codebook based UL transmission
<Unchanged part omitted>
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 … ν-1} given by DCI format 0_1 or by configuredGrantConfig according to subclause 6.1.2.3 in increasing order.
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ResourceSet for SRS resource set. UE shall expect the same spatialRelationInfo should be configured for SRS resource(s) indicated by DCI format 0_1, if configured.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>
Companies’ opinions are captured here:
	Company
	Views

	Intel
	Support

	Nokia, NSB
	“if configured” might be confusing. It should be read “if spatialRelationInfo is configured”.

	Lenovo, Motorola
	Share the same opinion with Nokia.

	CATT
	Not support. It is up to implementation. 

	Samsung
	Unclear why this is necessary.

	LGE
	Not support, since common understanding so far is based on allowing different SRS resource level independent spatialRelationInfo. So, we cannot understand the intension of the proposal for “the same spatialRelationInfo should be configured for SRS resource(s)”. 

	Huawei, HiSilicon
	It’s not an essential issue.

	ZTE
	Not support. We don’t think it’s necessary to add this.

	Qualcomm
	Not needed
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Appendix – Proposals from companies
Proposals from different companies related to non-codebook based transmission are listed in the following, based on the related conclusion part of the corresponding contributions [1] to [15].

	Huawei, HiSilicon [1]		R1-1812237


Here are proposals for non-CB based transmission related to the timing gap between DCI triggering and the SRS transmission.
Proposal 3: The minimum time gap N2+42 between DCI triggering and SRS transmission should not be applied for non-codebook cases.
Proposal 4: For “other cases”, the time gap between DCI triggering and SRS transmissions, N2 is sufficient.

	ZTE [2]		R1-1812264


One CR to 38.212 is proposed to address the SRI for non-codebook based uplink transmission.
>>>>>>>>>>>> Start text proposal to Section 7.3.1.1.2 of 38.212 >>>>>>>>>>>>
<Unchanged part omitted>
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]





-	SRS resource indicator –  or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and  is the maximum number of supported layers for the PUSCH, which is a UE capability for non-codebook based uplink transmission.


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

	Vivo [3]		R1-1812283


No proposals are related to non-CB based transmission.


	Intel [4]		R1-1812466


Two CRs are proposed for non-CB based transmission.
[bookmark: _Toc525748106]>>>>>>>>>>>> Start text proposal to Section 6.1.1.2 of 38.214 >>>>>>>>>>>>
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. 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.
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource if configured. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal to Section 6.1.1.2 of 38.214 >>>>>>>>>>>>
6.1.1.2	Non-Codebook based UL transmission
[bookmark: _Hlk498597149]<Unchanged part omitted>
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 … ν-1} given by DCI format 0_1 or by configuredGrantConfig according to subclause 6.1.2.3 in increasing order.
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ResourceSet for SRS resource set. UE shall expect the same spatialRelationInfo should be configured for SRS resource(s) indicated by DCI format 0_1, if configured.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

	LG [5]		R1-1812545


>>>>>>>>>>>> Start text proposal to Section 7.3.1.1.2 of 38.212 >>>>>>>>>>>>
<Unchanged part omitted>
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]





-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', and  is the maximum number of supported layers for the PUSCH.



-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook';


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
<Unchanged part omitted>
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>

	CATT [6]		R1-1812599


There is one proposal related to the power control for non-codebook based UL transmission.
Proposal 2: For non-codebook based UL transmission, power scaling is removed and full power is achieved by all ranks.

	Ericsson [7]		R1-1813247


No specific proposals are related to non-CB based transmission.

	Qualcomm [8]		R1-1813394


This tdoc is not available.

	Nokia, NSB [9]		R1-1813485


There is one proposal related to the ambiguity of SRI when more than maximum number of simultaneously transmit SRS resources are configured.
Proposal 3:	There is no need to clarify SRI when the number of SRS resources is configured to be more than the number of simultaneously transmit SRS resources. 
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