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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 #94bis meeting. Total of 15 contributions are submitted under this agenda. The related non-codebook based transmission issues are listed in this summary contribution based on the submissions [1]-[15]. Related proposals are also listed for comments and discussion. The full list of companies’ proposals are also included in the Appendix.

2	Editorial changes
This section covers one “simple” editorial TP on non-codebook based uplink transmission. The first one TP is from Samsung [10]:
Proposal 1:		Adopt the TP to Section 6.1.1.2 of 38.214
----------------------------------------------------Start of TP ----------------------------------------------------------------
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 wideband 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.
…
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. 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'.
…
----------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ opinions are captured here:
	Company
	Views

	Samsung
	Support

	Nokia, NSB
	Support

	Intel
	OK, suggest a minor change as well. If associated CSI-RS is not configured, it should be up to UE implementation whether to transmit precoded SRS or non-precoded SRS.
“For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource if configured.”

	vivo
	Fine with Intel’s wording.

	Qualcomm
	Support the second change.

	ZTE
	Fine with Intel’s wording

	CATT
	Support Intel’s proposal.

	LGE
	Okay with Intel’s wording




3	Simultaneous SRS transmission
There are two issues under this topic. The first one is related with the SRI ambiguity when more than UE’s maximum number of simultaneously transmit SRS resources (X) are configured. The second one is related with SRS gap.
3.1	SRI ambiguity when more than UE’s maximum number of simultaneously transmit SRS resources (X) are configured
Ericsson [13] has this proposal:
· UEs are not restricted from transmitting more SRS resources than they can transmit simultaneously, as this restriction could preclude PUSCH antenna selection via SRI.
· In Rel-15, when the UE is configured with more SRS resources than SRS or PUSCH layers that it can simultaneously transmit, it is left to gNB implementation how to determine which SRS resources can be transmitted simultaneously.
Nokia [15] indicates that: when the number of configurable SRS resources are greater than X, there will be at least two SRS transmissions with two SRI. With this configuration, UE needs some SRI convention to differentiate the SRS ports in the two SRI. For example, if X=2, the first SRI may have the format of “xx00”; and the 2nd SRI may have the format of “00xx”. Then UE may perform one-to-one mapping from SRI to SRS and DMRS ports according. Nokia’s proposal is [15]:
· This 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. 
Qualcomm [14] indicates the need to clarify this in the specification:
· For non-codebook based UL transmission, a UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol, if the UE is configured with NSRS > X SRS resources.
The corresponding text proposal from Qualcomm is as follows
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
>>>> unchanged text 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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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. When a UE is configured with more SRS resources than its simultaneous transmission capability, the UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol.  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 before slot n.
>>>> unchanged text omitted <<<<
--- End of text proposal ---
With the three companies’ contributions, there are at least two alternatives.
Proposal 2:		Down-select one alternative, when the number of SRS resources is configured to be more than the number of simultaneously transmit SRS resources X:
Alt 1:		38.214 shall clarify that for non-codebook based UL transmission, a UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol, if the UE is configured with NSRS > X SRS resources.
Alt 2:		There is no need to clarify this in the specification.
Companies’ opinions are captured here:
	Company
	Views

	Qualcomm
	Alt 1

	Nokia, NSB
	Alt 2

	Ericsson
	Alt 2

	vivo
	UE does not expect number of SRS resources configured to be larger than X. Otherwise, UE behavior is not specified.

	OPPO
	Alt.2. gNB implementation should avoid the scheduling case beyond the UE capability as shown in the proposal.

	ZTE
	Alt 2

	CATT
	Alt 2

	LGE
	Alt 2, with similar understanding as OPPO in that gNB can configure SRS resources based on UE capability for NCB-based UL



3.2	SRS gap when more than UE’s maximum number of simultaneously transmit SRS resources (X) are configured
MediaTek [4] proposes that for non-codebook based transmission, gap needs to be specified when number of configured SRS resource (Z) is greater than UE’s maximum number of simultaneously transmit SRS resources (X). The minimum size of gap follows Table 6.2.1.2-1 in 38.214. 
Huawei [8] proposes that the minimum time gap N2+42 between DCI triggering and SRS transmission should not be applied for non-codebook cases. And, for “other cases”, the time gap between DCI triggering and SRS transmissions, N2 is sufficient.
It seems that we can agree on MediaTek’s proposal:
Proposal 3: For non-codebook based transmission
· Gap needs to be specified when number of configured SRS resource (Z) is greater than UE’s maximum number of simultaneously transmit SRS resources (X). The minimum size of gap follows Table 6.2.1.2-1 in 38.214. 

Proposal 3-1: The minimum time gap N2+42 between DCI triggering and SRS transmission should not be applied for non-codebook cases.

Companies’ opinions are captured here:
	Company
	Views

	MediaTek
	Support

	Huawei
	Support 3-1.

	vivo
	UE does not expect number of SRS resources configured to be larger than X. Otherwise, UE behavior is not specified.

	OPPO
	gNB implementation should avoid the scheduling case beyond the UE capability as shown in the proposal.

	Qualcomm
	Need to clarify whether it’s just the gap b/w two SRS resources or it also includes the gap before/after the SRS resource.





	

4	Other issues
4.1	Clarify of maxRank and layers related to non-codebook based UL transmission:
Here is a proposal from ZTE [1] to clarify “maxRank”:
Proposal 4:	Send an LS to RAN2 to clarify that higher layer parameter maxRank is also useful for non-codebook based UL and approve the TP to TS 38.212
TP to TS 38.212
	7.3.1.1.2 	Format 0_1
<Unchanged parts omitted>





-	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 configured by higher layer parameter ULmaxRank.


-	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'.




Companies’ opinions are captured here:
	Company
	Views

	ZTE
	Support

	Nokia, NSB
	This is no need for this clarification on ULmaxRank. 

	Samsung
	Same as Nokia

	Qualcomm
	Higher layer parameter ULmaxRank is not needed for non-codebook based UL transmission.  The max rank can be as same as the maximum number of simultaneously transmit SRS resources (X).

	
	



Another proposal is from Ericsson [13] on the clarification of port mapping.
Proposal 5: Agree the TP to Section 6.1.1.2 of 38.214
----------------------------------------------------Start of TP ----------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
<----------------------------------------Unchanged Text 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  given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order.
----------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ opinions are captured here:
	Company
	Views

	Ericsson
	Support

	Nokia, NSB
	Support

	Intel
	We can come back after conclusion on antenna port indexing is made.

	Samsung
	Support

	Qualcomm
	Support

	Huawei/HiSi
	Support

	ZTE
	Agree with Intel.

	CATT
	Support

	LGE
	Agree with Intel



There is another proposal from CATT on transmission rank.
Proposal 6:	Agree this TP to Subclause 6.1.1.2 of TS 38.214:
	The transmission rank of the PUSCH is the number of SRS resources indicated by the SRI if multiple SRS resources are configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', or is 1 when a single SRS resource is configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.



Companies’ opinions are captured here:
	Company
	Views

	CATT
	Support

	Nokia, NSB
	38.214 already has this text: “The UE can determine its PUSCH precoder and transmission rank based on the wideband 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.” This is no need for this clarification.

	Intel
	Share the same view with Nokia

	Qualcomm
	Current spec is clear.

	Huawei/HiSi
	Not support. Agree with Nokia.

	LGE
	Not support, same view with Nokia.







4.2	Clarification on SRS related issues
This clarification is from CATT [6]:
Proposal 7: Agree this TP to 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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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 before slot n.




Companies’ opinions are captured here:
	Company
	Views

	CATT
	Support

	Nokia, NSB
	Support

	Intel
	Support

	Samsung
	Support

	OPPO
	Support

	Qualcomm
	Support

	ZTE
	Support

	LGE
	Support




Lenovo and Motorola propose this clarification on the spatial domain transmission filter:
Proposal 8: UE could receive the aperiodic NZP CSI-RS resource associated with the SRS resource set with the spatial domain transmission filter indicated by higher layer parameter spatialRelationInfo defined in SRS-Config IE. 
TP for non-codebook based UL transmission [TS 38.214, Section 6.1.1.2]:
----------------------------------------------------Start of TP ----------------------------------------------------------------
6.1.1.2	Non-codebook based UL transmission
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set if it is associated with a periodic or sime-persistent CSI-RS resource.
The UE shall derive the QCL assumption for the receiving of NZP CSI-RS by spatialRelationInfo configured for SRS resource when an aperiodic CSI-RS is associated with a SRS resource set.
----------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ opinions are captured here:
	Company
	Views

	Lenovo, Motorola Mobility
	Support

	Intel
	Do not understand why this is needed

	Samsung
	Not needed (the need is unclear)

	Qualcomm
	Current spec is clear.

	Huawei/HiSi
	Not support. 

	ZTE
	Not needed



This is a TP from Intel [9] on the clarification of spatial domain transmission filter for PUSCH:
Proposal 9: Adopt the following TP on spatial domain Tx filter definition for 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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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 before slot n. The spatial domain transmission filter for PUSCH should be the same as that for the SRS resource(s) indicated by the SRI, when applicable.

Companies’ opinions are captured here:
	Company
	Views

	Intel
	Support

	Samsung
	Not needed (implementation issue)

	OPPO
	Support

	Qualcomm
	Need to address 3.1 first.

	Huawei/HiSi
	Support

	CATT
	Support

	LGE
	[bookmark: _GoBack]Not support. In fact, this sentence is quite duplicated with the previous sentence as “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 before slot n”, where PUSCH precoder is clearly determined with this SRS beam indicated as “the most recent transmission of the SRS resource by SRI”.



Another proposal from Intel [9] is related to the joint CSI-RS/SRS triggering, on clarification under cross carrier and BWP scheduling:
Proposal 10: Adopt the following TP on joint CSI-RS/SRS triggering for 38.214.
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. 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 aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 
-	If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212] and if the scheduling DCI is not used for cross carrier or cross bandwidth part scheduling. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with ‘QCL-TypeD’.

Companies’ opinions are captured here:
	Company
	Views

	Intel
	Support
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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].

	ZTE [1]		R1-1810212



Proposal 3: For non-codebook based UL, either spatialRelationInfo for all the SRS resources or associatedCSI-RS for the SRS resource set shall be configured.

Proposal 4: Send an LS to RAN2 to clarify that higher layer parameter maxRank is also useful for non-codebook based UL.
TP 2: For TS 38.212
	7.3.1.1.2 	Format 0_1
<Unchanged parts omitted>





-	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 configured by higher layer parameter ULmaxRank.


-	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'.





	LG [2]		R1-1810251


n/a

	vivo [3]		R1-1810364


No proposals related to non-codebook based transmission.

	MediaTek [4]		R1-1810425


Proposal 2: For non-codebook based transmission
· UE reports its capability for the maximal number of configurable SRS resources.
· Gap needs to be specified when number of configured SRS resource (Z) is greater than UE’s maximum number of simultaneously transmit SRS resources (X). The minimum size of gap follows Table 6.2.1.2-1 in 38.214. 


	Fujitsu [5]		R1-1810479


No proposals related to non-CB based transmission

	CATT [6]		R1-1810516


Proposal 5: : Clarify on the associated SRS transmission of SRI for non-codebook based UL transmission in Subclause 6.1.1.2 of TS38.214 that “ The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource transmission is prior to the PDCCH carrying the SRI before slot n.”
The corresponding TP is as follows:	
	[bookmark: _Toc517439503]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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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 before slot n.




Proposal 6: Clarify in Subclause 6.1.1.2 of TS38.214 that:


The set of antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports of the SRS resources selected by the SRI with an increasing order, or if a single SRS resource is configured,  in subclause 6.3.1.5 of TS 38.211 is the SRS port of the SRS resource.
The corresponding TP for TS38.214 is as follows:

	6.1.1.2	Non-Codebook based UL transmission
<unrelated part omitted>


The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. The set of antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports of the SRS resources selected by the SRI with an increasing order, or if a single SRS resource is configured,  in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port of the SRS resource.
<unrelated part omitted>



Proposal 7: Capture the following wordings in Subclause 6.1.1.2 of TS38.214 for the transmission rank determination of non-codebook based UL transmission:
	The transmission rank of the PUSCH is the number of SRS resources indicated by the SRI if multiple SRS resources are configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', or is 1 when a single SRS resource is configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.



Proposal 8: Clarify in Subclause 7.1 of TS38.213 on non-codebook based UL transmission that: the number of configured antenna ports for non-codebook based UL transmission is the number of SRS resources that is configured for the SRS resource set for non-codebook based UL transmission. 
The corresponding TP for TS38.213 according to proposal 4 and 8 is as follows:
	7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first scales a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme., where the number of configured antenna ports equals to higher layer parameter nrofSRS-Ports in SRS-ResourceSet of the SRS resource set with usage set to 'codebook' when the UE is configured with the higher layer parameter txConfig set to 'codebook', or equals to the number SRS resources that are configured in the SRS resource set with usage set to 'nonCodebook' when the UE is configured with the higher layer parameter txConfig set to 'nonCodebook'. The UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 





	Lenovo, Motorola Mobility [7]		R1-1810570


Proposal 1: UE could receive the aperiodic NZP CSI-RS resource associated with the SRS resource set with the spatial domain transmission filter indicated by higher layer parameter spatialRelationInfo defined in SRS-Config IE. 
Here is a text proposal for [TS 38.214] for capturing this missing UE behavior.
Text proposal for non-codebook based UL transmission [TS 38.214, Section 6.1.1.2]:
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]6.1.1.2	Non-codebook based UL transmission
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set if it is associated with a periodic or sime-persistent CSI-RS resource.
The UE shall derive the QCL assumption for the receiving of NZP CSI-RS by spatialRelationInfo configured for SRS resource when an aperiodic CSI-RS is associated with a SRS resource set.
----------------------------------------------------------------End of TP --------------------------------------------------------------


	Huawei [8]		R1-1810705


Related to the timing gap for non-codebook based transmission:
Proposal 2: The minimum time gap N2+42 between DCI triggering and SRS transmission should not be applied for non-codebook cases.
Proposal 3: For “other cases”, the time gap between DCI triggering and SRS transmissions, N2 is sufficient.

	Intel [9]		R1-1810749


Proposal 2: Adopt the following TP on spatial domain Tx filter definition for 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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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 before slot n. The spatial domain transmission filter for PUSCH should be the same as that for the SRS resource(s) indicated by the SRI, when applicable.

Proposal 3: Adopt the following TP on joint CSI-RS/SRS triggering for 38.214.
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. 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'.
[bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 
-	If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212] and if the scheduling DCI is not used for cross carrier or cross bandwidth part scheduling. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with ‘QCL-TypeD’.


	Samsung [10]		R1-1810837


TP:
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 wideband 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.
…
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. 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'.
…

	OPPO [11]		R1-1810962


No proposals are related to non-codebook based transmission.

	Spreadtrum [12]		R1-1810998


No proposals are related to non-codebook based transmission.

	Ericsson [13]		R1-1811170


Observation:
· There is no need to distinctly number SRS ports in non-codebook based precoding.  

Proposal 2:
· Tie the SRI to the PUSCH layers , in addition to DMRS ports .

For 38.214
>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>
6.1.1.2	Non-Codebook based UL transmission
<----------------------------------------Unchanged Text 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  given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order.
>>>>>>>>>>>> End text proposal 2 >>>>>>>>>>>>>

Simultaneous SRS transmission:
Proposal 5:
· UEs are not restricted from transmitting more SRS resources than they can transmit simultaneously, as this restriction could preclude PUSCH antenna selection via SRI.
· In Rel-15, when the UE is configured with more SRS resources than SRS or PUSCH layers that it can simultaneously transmit, it is left to gNB implementation how to determine which SRS resources can be transmitted simultaneously.

	Qualcomm [14]		R1-1811229


[bookmark: _Toc513475769][bookmark: _Toc513848936][bookmark: _Toc513849490][bookmark: _Toc513849553][bookmark: _Toc513849629][bookmark: _Toc513882219][bookmark: _Toc513882433][bookmark: _Toc520404015][bookmark: _Toc521594062][bookmark: _Toc521597018][bookmark: _Toc521655671][bookmark: _Toc525650235][bookmark: _Toc525650240][bookmark: _Toc525914130][bookmark: _Toc525985075]Proposal 1:	For non-codebook based UL transmission, a UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol, if the UE is configured with NSRS > X SRS resources.
The corresponding text proposal is as follows
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
>>>> unchanged text 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 wideband 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 the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. 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. When a UE is configured with more SRS resources than its simultaneous transmission capability, the UE doesn’t expect to receive SRI indicating the SRS resources which are not transmitted on the same symbol.  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 before slot n.
>>>> unchanged text omitted <<<<
--- End of text proposal ---

	Nokia [15]		R1-1811402


Proposal 3:	This 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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