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1	Introduction
This is the Feature Lead summary contribution for all relevant submissions under AI 7.1.2.1.3 non-codebook based uplink transmission in RAN1 #93 meeting. Total of 12 contributions are submitted by deadline under this agenda. These issues are listed in this summary contribution based on the submissions [1]-[12]:

2	Association of AP-CSI-RS and AP-SRS
RAN1 #92bis meeting reached this agreement on the association of AP-CSI-RS and AP-SRS:
	Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 
· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.
· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.
· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.
· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 
· Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition 



These companies provide related TPs based on this agreement:
· Huawei, R1-1805948
· CATT, R1-1806277
· Intel, R1-1806505
· Samsung, R1-1806710
The TPs from Huawei and Samsung are similar. 
There is on-going discussion on this TP to consolidate proposals from companies. The latest version of the TP is captured below.
Proposal 1:	TP to 38.214 Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
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.
-    If aperiodic SRS resource set is configured, the [CSI-RS information in the same slot TBD] associated NZP CSI-RS for UL channel measurement is indicated via SRS request field in DCI format 0_1, or 1_1, or 2_3, where AperiodicSRS-ResourceTrigger  (indicating the association among aperiodic SRS triggering state), triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId for UL channel measurement) are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-ResourceSet SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-NZP CSI-RS resource and the first symbol of the AP-aperiodic SRS transmission is less than 42 OFDM symbols. 	Comment by Eko Onggosanusi: Intel’s input, verified that only 0_1 and 1_1 contain SRS request field	Comment by Eko Onggosanusi: Incorporating CATT and OPPO inputs: verified that the proposed description is in accordance to the IE structure. And the correct IE is SRS-ResourceSet.	Comment by Eko Onggosanusi: This principle seems to apply not only to AP-CSI-RS, but also to P and SP-CSI-RS. SO “AP” is changed to “NZP”
· If the UE is 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 SRS request field is not “00” as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’. 
· If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSet SRS-Config  per set.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------

Companies’ views for Proposal 1 can be captured here:
	Company
	Views

	NEC
	As there is one state “00”, i.e. “No aperiodic SRS resource set triggered” within the SRS request field. If there is no aperiodic SRS is triggered, there is no need to transmit AP-CSI-RS. So we think the presence of associated CSI-RS should be indicated when the SRS is triggered, we propose the Text proposal as follows:
· If the UE is 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 SRS request field is not “00” as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’. 

	CATT
	Overall TP looks good, further fine tuning is possible, and proposal from NEC makes sense.

	Intel
	We have another proposal related to joint triggering of SRS and CSI-RS, shall we discuss it in this proposal or in a separate proposal?
Associated CSI-RS is not transmitted, when cross BWP/CC based aperiodic SRS is triggered.

	DOCOMO	Comment by Jun Tan: Added DCM’s comment from the other email discussion branch.
	TP looks fine including NEC’s revision.

	OPPO
	One issue is that why DCI format 2_3 is there? The DCI is used for SRS carrier switching if I understand correctly, and not used for non-codebook based transmission. In 38.213, it is said that “DCI format 2_3 is applicable for serving cells where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. ” In the above scenarios, non-codebook based transmission will never be used.

	LGE
	Shares with OPPO’s view. Other parts seems fine.

	Huawei/HiSilicon
	Generally ok with the TP. For DCI format 2_3 issue, the purpose of this indication is not to schedule a PUSCH but to trigger SRS resource before scheduling PUSCH. So, in case SRS power control is decoupled from PUSCH, we think DCI 2_3 can also be used for this purpose.

	Nokia
	Revised the TP with NEC’s input.



Spreadtrum (R1-1806391) proposes that
Support association between AP CSI-RS and AP SRS, even QCL-TypeD is configured for the configured TCI states.
This proposal is beyond the agreement reached in last meeting. 



3	Simultaneous transmission of SRS resources
There is continuing interest on the simultaneous transmission of SRS resources for non-codebook based uplink transmission. We have RAN1 #91’s agreement:
	Agreement:
For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:
· The UE can be configured to simultaneously transmit up to X SRS resources
· X is part of UE capability signalling
· The SRS resources transmitted simultaneously occupy the same RBs




The remaining issue is whether gNB can configure more than X SRS resources for one UE. Meanwhile the maximum number SRS resources for non-codebook based UL transmission is 4. 
Proposal 2: 	For non-codebook based uplink transmission, support either Alt 1 or Alt 2 maximum number of configurable SRS resources, when X=1, 2, or 4.
	X (number of simultaneously transmit SRS resources)
	Alt 1: Maximum number of configurable SRS resources
	Alt 2: Maximum number of configurable SRS resources
	Alt 3 Maximum number of configurable SRS resources

	1
	1
	4
	4

	2
	2
	4
	2

	4
	4
	4
	4



Companies’ view on Proposal 2 can be captured here:
	Company
	Views

	Nokia
	Support Alt 2

	CATT
	Support alt 2

	Intel
	Support At1 when associated CSI-RS is configured and Alt2 when SRS-spatialRelationInfo is configured.

	vivo
	Support Alt 1.

	DOCOMO	Comment by Jun Tan: Added DCM’s comment from the other email discussion branch.
	Support Alt 1. UE can determine candidate precoders based on reciprocity based manner. Alt 2 increases SRS overhead. Is there any evidence Alt 2 has good advantage compared to Alt2?

	OPPO
	Support Alt3. The configuration of (X=1,N_SRS=4) can be used to support antenna switching for PUSCH with max_rank=1. For (X=2, N_SRS=4), we can’t see the use case. 

	Huawei, Hisilicon
	Support Alt 2 




3	Precoding granularity for non-codebook based UL transmission
It is observed from vivo that 1 PRB based precoding granularity would be the default assumption. Such an assumption would cause channel estimation performance degradation. 
[bookmark: _GoBack]Proposal 2a: 	Precoding granularity of non-codebook based UL transmission is fixed as scheduled bandwidth.
	Company
	Views

	vivo
	Support

	NEC
	Support 

	CATT
	Fine with the proposal

	Intel
	One quick question for clarification, is the proposal applied to SRS for NCB or PUSCH or both?
Vivo: For both

	DOCOMO	Comment by Jun Tan: Added DCM’s comment from the other email discussion branch.
	Support

	Huawei/HiSilicon
	Support

	Nokia
	Support in general. Being more specific, suggest revision of “Precoding granularity of SRS and PUSCH of non-codebook…”




4	Other TPs
Spatial domain filter for PUSCH
One proposal from Ericsson (R1-1806212) indicates the clarification of spatial domain transmission filter for PUSCH, for non-codebook based uplink transmission.
· Clarify that each layer of the PUSCH is transmitted with the same spatial domain transmit filter as each SRS resource selected by the SRI.
Proposal 3:		TP for 38.214, Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH spatial domain transmision filter precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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.   Each layer of the PUSCH is transmitted with the same spatial domain transmission filter as each SRS resource selected by the SRI. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
For non-codebook based transmission, the UE can calculate the spatial domain transmision filter 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.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 3 can be captured here:
	Company
	Views

	Ericsson
	Support

	CATT
	Fine with the TP

	Intel
	The TP is fine. However it is said “spatial domain transmission filter” instead of “spatial domain transmission filter(s)”, we suggest adding one sentence below for clarification:
“UE shall not expect gNB to indicate the SRS resources by SRS resource indicator, where different SRS-spatialRelationInfo is configured in different SRS resources.”

	OPPO
	For non-codebook based transmission, the beam (spatial domain transmission filter) can be derived from beam correspondence but not SRI indication. It previous agreements, the SRI and associated CSI-RS are only used to acquire the precoder. Hence, the previous description is better to us. 

	LGE
	Similar to OPPO, we are not sure the TP would be the right way of describing the section, since there can be two options to describe the SRS precoding. One is by “spatial domain transmission filter” based on configuring SRS-spatial-relation-Info, and another is by “precoder” based on configuring the associated NZP CSI-RS resource. Since the current specification is described by following the latter (and it seems to cover the former case as well), it seems needed to further discuss it.

	Huawei, Hisilicon
	Not support. Since UE determines the precoder for SRS transmission instead of the spatial domain transmission filter based on the NZP-CSI-RS for non-codebook transmission. The spatial domain transmission filter is configured by RRC for each SRS resource. 





Type 1 PUSCH transmission with configured grant
There are two TPs from companies regarding the PUSCH transmission with configured grant.
This TP is from CATT (R1-1806277):
Proposal 4:		TP to 38.214, Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCIwhen multiple SRS resources are configured, where the SRI is given by DCI fields of SRS resource indicator in subclause 7.3.1.1.2 of [TS 38.212], or the SRI is given by srs-ResourceIndicator in configuredGrantConfigfor Type 1codebook based transmission with a configured grant.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 4 can be captured here:
	Company
	Views

	CATT
	Support.

	Nokia
	Support

	Intel
	It seems that we have not agreed to support NCB based transmission scheme for type 1 PUSCH transmission. Do not support this TP. Further agreement in URLLC is needed.

	Huawei/HiSilicon
	Support





Further clarification on the SRS indication for Type 1 PUSCH grant is proposed by Huawei (R1-1805948) with TP:
Proposal 5:		TP to 38.214, Section 6.1:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For Type 1 PUSCH transmissions with a configured grant, the indicated SRS resource in slot n is associated with the most recent transmission of SRS resource identified by the higher layer parameter srs-ResourceIndicator, where the SRS resource is prior to the PDCCH scheduling the PDSCH that carries the higher layer parameter srs-ResourceIndicator before slot n.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 5 can be captured here:
	Company
	Views

	Huawei
	Support

	Intel
	It seems that we have not agreed to support NCB based transmission scheme for type 1 PUSCH transmission. Do not support this TP. Further agreement in URLLC is needed.

	DOCOMO	Comment by Jun Tan: Added DCM’s comment from the other email discussion branch.
	Support




RRC parameter clarifications
OPPO (R1-1806825) has this TP on various RRC parameter for non-codebook based UL transmission.
Proposal 6: 	TP for 38.214 Section 6.1.1.2 TP on corrections of RRC parameters:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission

< Unchanged parts are 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.
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state aperiodicSRS-ResourceTrigger, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by SRS-ResourceSetAperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceIdNZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSetSRS-Config  per set.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 increasing order.
For non-codebook based transmission, the UE does not expect to be configured with both associatedCSI-RS or cis-RS in a SRS resource set and spatialRelationInfo in any of the SRS resource in the SRS resource set. spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.
< Unchanged parts are omitted >
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 6 can be captured here:
	Company
	Views

	OPPO
	Support

	Nokia 
	Support

	CATT
	RRC parameters’ name can be aligned with other TPs

	Intel
	The AP-SRS part is better to be discussed in proposal 1.
For the other part, it looks good.

	Huawei, Hisilicon
	Support except the last part. For AP-CSI-RS associated with SRS resource set for non-codebook based UL transmission, there’s no QCL type-D configured. Therefore, there’s no ambiguity even if “csi-RS” and “spatialRelationInfo” are configured simultaneously. In this sense, we don’t need to add “or csi-RS” in the last part.




Another TP from OPPO (R1-1806825) deleted one paragraph in SRS part.
Proposal 7:	TP proposal to 38.214 Section 6.2.1
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.2.1	UE sounding procedure
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].
If a UE is configured with the higher layer parameter associatedCSI-RS and with the higher layer parameter usage set to 'nonCodebook' in SRS-ResourceSet, the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceId is associated with an SRS resource set. 
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 7 can be captured here:
	Company
	Views

	OPPO
	Support

	Nokia 
	Support

	CATT
	support

	Intel
	This TP looks fine. But it may be better to combine proposal 7 and proposal 8.

	Huawei/HiSilicon
	support




Another TP from OPPO (R1-1806825) correct the RRC parameter “SRS-ResourceSet”.
Proposal 8:	TP proposal to 38.214 Section 6.1.1.2:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
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 is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 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-Config for SRS resource set.
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'.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Companies’ view on Proposal 8 can be captured here:
	Company
	Views

	OPPO
	Support

	Nokia 
	Support

	CATT
	Fine with the TP

	Intel
	The AP-SRS part is better to be discussed in proposal 1.
For the other part, it looks good.

	Huawei/HiSilicon
	support




5	Other issues
Ericsson (R1-1806212) propose to specify minimum gaps between any two SRS resources used in non-codebook based transmission. This issue is also under discussion in codebook based transmission agenda. Any agreements on the SRS gap for codebook based transmission can be extended to non-codebook based transmission.
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Appendix – Proposals from companies
Proposals from different companies related to this topic are listed in the following, based on the related conclusion part of the corresponding contributions [1] to [12].

	Huawei, HiSilicon [1]		R1-1805948


The observations and proposals made in this paper are summarized as follows:
Proposal 1: When the higher layer parameter spatialRelationInfo is configured for aperiodic SRS resource(s), UE should receive the associated aperiodic CSI-RS by the spatial domain filter configured by the spatialRelationInfo.

The first TP to 38.214 addresses indication of CSI-RS associated with A-SRS:

	6.1.1.2	Non-Codebook based UL transmission

< Unchanged parts are 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.
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] associated NZP CSI-RS for UL channel measurement is indicated via SRS request field in DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-	If the UE is configured with aperiodic SRS associated with aperiodic NZP CSI-RS, the presence of the associated CSI-RS is indicated by the SRS request field. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’.
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config per set.
< Unchanged parts are omitted >




The 2nd TP of 38.212 addresses SRI with maximum 2-layers:

	6.1.1.2	Non-Codebook based UL transmission

< Unchanged parts are omitted >
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.
[bookmark: _Hlk508538493]If the maximum number of SRS resources which can be configured to the UE for simultaneous transmission equals to 2 and the number of configured SRS for NCB transmission is greater than 2, the UE shall only expect to be indicated with the index in SRI field which is associated with the SRI(s) only from either {0,1}, or {2,3}, in DCI format 0_1 in Table 7.3.1.1.2-29, [5 38.212].


< Unchanged parts are omitted >



The 3rd TP of 38.214 is on the reference SRS resource for type 1 PUSCH transmission with configured grant:

	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For Type 1 PUSCH transmissions with a configured grant, the indicated SRS resource in slot n is associated with the most recent transmission of SRS resource identified by the higher layer parameter srs-ResourceIndicator, where the SRS resource is prior to the PDCCH scheduling the PDSCH that carries the higher layer parameter srs-ResourceIndicator before slot n.
< Unchanged parts are omitted >



	Vivo [2]		R1-1806040


In this contribution, beam management and reporting are discussed, and the following proposals are given:
Proposal 1: 
· Precoding granularity of non-codebook based UL transmission is fixed as scheduled bandwidth;

Proposal 2: 
· All the resources within the set configured for non-codebook based transmission could be simultaneously transmitted;
Text proposals for section 6.1.1.2
· For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on wideband SRI field from the DCI. 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 being part of UE capability signaling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured. All the resources within the set for non-codebook based transmission could be simultaneously transmitted. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. 


	Ericsson [3]		R1-1806212


In this contribution we have discussed corrections for non-codebook based UL transmission, including and PUSCH ‘precoding’ determination from SRS.  We also summarized some UL MIMO related problems with how power control is specified, pointing to the ongoing discussion under the power control agenda point.  Text proposals are given in section 2 to implement the corrections.  We made the following proposals:
Observation:
· There is continuing discussion of UL MIMO related aspects of power control under agenda item 7.1.6 that MIMO experts may wish to participate in.
Proposal 1:
· Specify minimum gaps to be used between any two SRS resources used in non codebook based transmission
· Use the gaps defined for antenna switching in Table 6.2.1.2-1 of 38.214.
· Further discuss if a mechanism is needed to exploit UE capability for simultaneous SRS transmission to reduce the gaps between SRS resources 
Proposal 2:
· UEs are not restricted from transmitting more SRS resources than they can transmit simultaneously, as this restriction could preclude PUSCH antenna selection via SRI.
· When the UE is configured with more SRS resources than SRS or PUSCH layers that it can simultaneously transmit, a fixed rule determines a subset of SRS resource combinations that can be used by the UE.
Proposal 3:
· Clarify that each layer of the PUSCH is transmitted with the same spatial domain transmit filter as each SRS resource selected by the SRI.

TP for 38.214:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
[bookmark: _Toc510988219]6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH spatial domain transmision filter precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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.   Each layer of the PUSCH is transmitted with the same spatial domain transmission filter as each SRS resource selected by the SRI. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
For non-codebook based transmission, the UE can calculate the spatial domain transmision filter 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.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>>


	CATT [4]		R1-1806277


In this contribution, we discuss the remaining issues for non-codebook based UL transmission. We propose that:
Proposal 1: Clarify in TS 38.214 that for non-codebook based UL transmission, if a single SRS resource is configured, the transmission rank is 1.


Proposal 2: Capture the definition and determination procedure of [image: ] for non-codebook based UL transmission in TS38.214 as “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” when multiple SRS resources are configured, and “the antenna port  in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port of the SRS resource”if a single SRS resource is configured. 
Proposal 3: Capture the procedure of non-codebook based Type 1 PUSCH transmission with configured grant in subclause 6.1.1.2 of TS38.214.
According to proposal 1-3, the TP for 38.214 is provided as follows:
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission


For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCIwhen multiple SRS resources are configured, where the SRI is given by DCI fields of SRS resource indicator in subclause 7.3.1.1.2 of [TS 38.212], or the SRI is given by srs-ResourceIndicator in configuredGrantConfigfor Type 1codebook based transmission with a configured grant. If a single SRS resource is configured, the transmission rank is 1, UE can determine its PUSCH precoder based on the SRS resource. 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 when multiple SRS resources are selected among multiple configured SRS resources, or if a single SRS resource is configured or only single SRS resource is selected by SRI the antenna port  in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port of the SRS resource. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
<Unrelated part omitted>
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Proposal 4: Capture the agreements on non-codebook based UL transmission in RAN1 #92bis meeting in TS 38.214, and clarify that the associated NZP-CSI-RS of an aperiodic SRS resource set is indicated by csi-RS in SRS-Config. 
The corresponding TP for proposal 4 is given as follows: 
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
-	If aperiodic SRS resource set is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter csi-RS in SRS-Config per set. If the associated NZP CSI-RS resource is aperiodic, the CSI-RS resource is located in the same slot of the DCI with the SRS request for the SRS resource, and the presence of the CSI-RS resource is indicated via the SRS request field in the DCI. If the associated NZP CSI-RS resource is aperiodic, any of the TCI states of the CSI-RS in the scheduled CC should not be configured with QCL Type D. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource If the associated NZP CSI-RS resource is aperiodic, Aa UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols.
<Unrelated part omitted>
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Proposal 5: The coherent transmission capability of a UE also applies to non-codebook based UL transmission.
Proposal 6: Adopt the following TP for PUSCH transmission power control.
--------------------------------------------------------Start of TP for 38.213-------------------------------------------------------------
7.1	Physical uplink shared channel





For PUSCH, a UE first scales a linear value  of the transmit power  on UL BWP , as described in Subclause 12, of carrier  of serving cell , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission to the number of configured antenna ports for the transmission scheme except that:
· 

When the number of configure antenna port for the transmission scheme is 1, the scaled power  equals to the transmit power ;
· 

When the DCI field of Precoding information and number of layers in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to index 0 for codebook based transmission, the scaled power  equals to the transmit power ;
· 

When a UE with pusch-TransCoherence set to “nonCoherent”or “partialNonCoherent” and DCI field of SRI in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to index 0 for non-codebook based transmission, the scaled power  equals to the transmit power ;
· 

When a UE with pusch-TransCoherence set to “partialNonCoherent” and DCI field of SRI in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to indexes that indicating one SRS resource other than index 0 for non-codebook based transmission, , the scaled power  is the transmit power  scaled by ratio 1/2; 
· 

When a UE with pusch-TransCoherence set to “fullCoherent” and the transmission scheme is non-codebook based UL transmission, the scaled power  equals to the transmit power ;

. The resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is transmitted. The UL BWP  is the active UL BWP.
<Unrelated part omitted>
-------------------------------------------------------------------End of TP ---------------------------------------------------------------
Proposal 7: PUSCH transmission with antenna switching is not explicitly supported in Rel-15.  
Proposal 8: For non-codebook based UL transmission, when a UE is capable of transmitting with up to X SRS  resources simultaneously, the UE can be configured with more than X SRS resources if X<4.  

	Spreadtrum [5]		R1-1806391


In this contribution, we have discussed the issues on the TCI configuration for the AP CSI-RS associated with the AP SRS used for non-codebook based UL transmission. Based on the discussion, we have the following proposals:
Proposal 1: Support association between AP CSI-RS and AP SRS, even QCL-TypeD is configured for the configured TCI states.
Proposal 2: Support at least one of the following for indicating the TCI state for the AP CSI-RS associated with an AP SRS used for non-codebook based UL.
· Alt.1 AP CSI-RS is triggered by another DCI triggering AP CSI reporting prior to the DCI triggering the AP SRS.
· Alt.2 UE assumes that the TCI associated with the AP CSI-RS jointly triggered with the AP SRS is the default TCI state in that slot.
· Alt.3 Explicitly configure the TCI states of the AP CSI-RS associated with the AP SRS in the SRS triggering state.

	Intel [6]		R1-1806505


In this contribution we have provided our views on non-codebook based UL transmission for NR. From the discussion, we have achieved the following proposals.
Proposal 1: When SRS-AssocCSIRS is not configured, only the SRS resources configured with the same spatial domain filter can be transmitted simultaneously.
Proposal 2: When SRS-AssocCSIRS is configured, all the SRS resources in a resource set can be transmitted simultaneously and the number of SRS resources in a resource set should not exceed the maximum number of transmitted layers.
Proposal 3: If cross BWP/CC scheduling is used, when joint triggering of CSI-RS and SRS is used, the associated CSI-RS is not transmitted.
Proposal 4: For joint triggering of CSI-RS and SRS, if it is supported that QCL type-D is configured for the TCI-state for aperiodic CSI-RS, the CSI-RS should be transmitted in the slot , where triggering DCI is transmitted in slot n, k is the scheduling offset the UE reported and  denotes the number of symbols per slot.
Proposal 5: Adopt the following TP
6.1.1.2	Non-Codebook based UL transmission
<Unchanged 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.
-	If aperiodic SRS resource is configured, the aperiodic [CSI-RS information in the same slot TBD]CSI-RS for UL channel measurement can beis indicated via SRS request in DCI format 0_1 or 1_1, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config, where a UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the aperiodic CSI-RS, and any of TCI state is not configured with QCL type-D. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. -	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
<Unchanged part omitted>




	NEC [7]		R1-1806672


In this contribution, we provided our views on some remaining issues of non-codebook based UL transmission, and we proposed that:
Proposal 1: The presence of AP-CSI-RS is (implicitly) indicated via the value of SRS request field not equal to “00” (i.e. “No aperiodic SRS resource set(s) triggered”) in the DCI.
Proposal 2: When associated CSI-RS for AP-SRS transmission is P/SP CSI-RS, there is no need to restrict AP-SRS trigger and P/SP CSI-RS transmission in the same slot, and there is no need of AP-CSI-RS transmission in the slot where AP-SRS trigger is transmitted.
Proposal 3: For non-codebook UL transmission, the indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) within the configured SRS resource set for non-codebook UL transmission. 

	Samsung [8]		R1-1806710


TP for 38.214:
[bookmark: _Toc501048208]6.1.1.2	Non-Codebook based UL transmission
…
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.
-    If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] associated NZP CSI-RS for UL channel measurement is indicated via SRS request field in DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
· If the UE is configured with aperiodic SRS associated with aperiodic NZP CSI-RS, the presence of the associated CSI-RS is indicated by the SRS request field. The CSI-RS is located in the same slot as the SRS request field, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’.
- 	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
…

	OPPO [9]		R1-1806825


Proposal: For non-codebook based transmission, whether to configure more than X SRS resources and corresponding SRI indication is up to gNB implementation.

TP for CSI-RS for SRS precoder
/************************ Start of Text Proposal for 38.214 **************************/
6.1.1.2	Non-Codebook based UL transmission
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.
[bookmark: _Hlk498591525]-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state aperiodicSRS-ResourceTrigger, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by SRS-ResourceSetAperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceIdNZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSetSRS-Config  per set.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 increasing order.
[bookmark: _Hlk512242933]For non-codebook based transmission, the UE does not expect to be configured with both associatedCSI-RS or cis-RS in a SRS resource set and spatialRelationInfo in any of the SRS resource in the SRS resource set. spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.
/****************************** omitted part ********************************/
6.2.1	UE sounding procedure
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].
If a UE is configured with the higher layer parameter associatedCSI-RS and with the higher layer parameter usage set to 'nonCodebook' in SRS-ResourceSet, the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceId is associated with an SRS resource set. 
/************************* End of Text Proposal for 38.214 ***************************/

TP for SRS resource set:
/************************ Start of Text Proposal for 38.214 **************************/
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
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 is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 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-Config for SRS resource set.
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'.
/************************* End of Text Proposal for 38.214 ***************************/


	InterDigital [10]		R1-1807012


In this contribution, we provide our perspective on calibration requirement and its requirement for non-codebook based uplink transmission. Based on the presented discussion, following observation and proposal are made:
Observation 1 – UE calibration is essential for reciprocity-based non-codebook UL transmission. 
Observation 2 – Coherency capability and codebook subset restriction are introduced for codebook-based uplink transmission to assure proper matching between uplink codebook and the actual UE capability.
Proposal 1 - UE indication of its state of calibration is required to support for reciprocity-based non-codebook UL transmission.
Proposal 2 - There is no need to an additional UE capability signaling to indicate UE coherence capability in non-codebook transmission.


	Nokia [11]		R1-1807182


This contribution discusses the number of maximum configurable SRS resources in the “non-codebook” SRS resource set. We propose to limit the maximum number of configurable SRS resources to 4:
Proposal 1:	For non-codebook based uplink transmission, the maximum number of configurable SRS resources is 4, independent of maximum number X of simultaneously transmitted SRS resources for a UE.


	Qualcomm [12]		R1-1807338


In this contribution, we raise the issues of confusing UE behavior when non-codebook based UL transmission is configured and propose solutions to resolve these confusing issues.  We also discuss remaining open issues on non-codebook based UL transmission.  We propose
Proposal 1:	When a CSI-RS resource associated with an A-SRS resource set for non-codebook based UL transmission is not used for DL CSI acquisition, the maximum number of ports in the CSI-RS resource is 4.
Proposal 2:	When X is the maximum number of simultaneously transmitted SRS resources for a UE, the UE can be configured with up to X SRS resources for non-codebook based UL.
Proposal 3:	The timing requirement for the A-CSI-RS trigger and the associated SRS transmission should follow the timing requirement for high latency CSI.
Proposal 4:	For non-codebook based UL transmission, a UE doesn’t signal its coherence transmission capability to the gNB.

TP on CSI-RS resources dedicated for SRS precoding:
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
[bookmark: _Hlk506190300]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. If an NZP CSI-RS resource is associated with an SRS resource set for non-codebook based UL transmission, and if the NZP CSI-RS resource is not associated with any ReportConfig where the ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1’, ‘CRI/RI/i1/CQI’, ‘CRI/RI/CQI’ or ‘CRI/RI/LI/PMI/CQI’, the maximum number of ports in the NZP CSI-RS resource is 4.  
--- End of text proposal ---

TP on capability of simultaneous SRS transmission:
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
[bookmark: _Hlk494787623]For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI. 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. The number of SRS resources for non-codebook based transmission shall not be larger than the number of SRS resources for simultaneously transmission. 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-Config 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
--- End of text proposal ---

TP on timing requirement for SRS associated with CSI-RS
--- Start of text proposal to Section 6.1.1.2 in TS 38.214 ---
[bookmark: _Hlk505622397]For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured.
When aperiodic SRS resource is configured and is associated with an DL CSI-RS resource, the UE shall update the SRS precoding information, 

-	if the first uplink symbol to carry the corresponding SRS including the effect of the timing advance, starts no earlier than at symbol Z’ref, where Z’ref  is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of the last symbol of the associated CSI-RS resource; and
- 	if the first symbol of the CSI-RS resource is later than the last symbol of the PDCCH carrying the SRS request;
otherwise the UE may not update the SRS precoding information.  
Z’ is defined as Z’2 in Table 5.4-1 and Table 5.4-3.

--- End of text proposal ---
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