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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 #92bis meeting. These issues are listed in this summary contribution based on the submissions [1]-[15]:
1. Association between CSI-RS and SRS
a. Clarification on CSI-RS ID
b. Triggering of AP-CSI-RS and AP-SRS
c. CSI-RS RRC parameter configuration
d. Timing of AP-SRS transmission
e. CSI-RS bandwidth
2. Simultaneous transmission of SRS resources
3. Timing behavior of SRS resource sets
4. Clarification on RRC parameter SRS-SpatialRelationInfo
5. Support of coherence levels
We also list companies’ proposals from all contributions [1]-[15] in Appendix.

2	Association between CSI-RS and SRS
It is agreed that non-codebook based uplink transmission needs an CSI-RS for DL measurement to determine uplink precoders based on channel reciprocity. The RAN1 #90bis agreement indicates that
	Agreements:
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI
· The DL measurement RS is a CSI-RS for CSI acquisition
· Specify the following mechanism for DCI signalling:
· Using the same field for AP-SRS resource triggering 
· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling
· The DL measurement RS is a CSI-RS for CSI acquisition
· AP-SRS(s) association with P(>1)-port AP-CSI-RS: 
· AP-CSI-RS can be transmitted in the same slot as the DCI containing AP-SRS trigger. 
· The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. 
· FFS: The scope of X and whether the AP-SRS and AP-CSI-RS can be in the same slot
· AP/SP/P-SRS(s) association with P(>1)-port P/SP-CSI-RS
· Timing of UL precoder calculation based on the associated CSI-RS is up to UE implementation



RAN1 #91 meeting has this agreement on SRS associated CSI-RS:
	Agreements:
For the association between CSI-RS and an SRS for non-codebook based uplink transmission, the CSI-RS resource is associated to a SRS resource set.


The associated CSI-RS information is captured in the RRC parameter SRS-AssocCSIRS for P-SP-SRS. This RRC parameter contains ID of CSI-RS resource associated with SRS resource set in non-codebook based operation.
RAN1 #92 meeting reached the agreement that the number of CSI-RS resource for non-codebook based transmission is one:
	Agreement:
For non-codebook based transmission, a UE can be configured with only one NZP CSI-RS resource for the SRS resource set.



2.1	Clarification on CSI-RS ID
There are several open issues related with association between SRS and its associated CSI-RS, based on the submissions under this agenda. The first issue is related with the clarification of associated CSI-RS id for a SRS resource set:
Proposal 1:	Clarify that when a UE is configured with one NZP CSI-RS resource for non-codebook-based UL transmission, the CSI-RS resource configuration ID is configured via higher-layer signaling:
· For AP-SRS: included in AperiodicSRS-ResourceTrigger
· For P/SP-SRS: included in SRS-AssocCSIRS

Companies’ view is captured here:
	Company
	Views

	Samsung
	Proposal: When a UE is configured with one NZP CSI-RS resource for non-codebook-based UL transmission:
· The resource configuration ID is configured via higher-layer signaling:
· For AP-SRS: included in AperiodicSRS-ResourceTrigger
· For P/SP-SRS: included in SRS-AssocCSIRS


	OPPO
	In current 38.331, AperiodicSRS-ResourceTrigger and CSI-RS resource ID associated with P/SP/AP-SRS is configured under the IE of a SRS resource set. We don’t see the necessity to adjust the RRC signaling structure if it works well.

	ZTE/Sanechips
	As it’s already agreed that associated CSI-RS for AP SRS is also configured in SRS resource set, we don’t see the need to change the configuration into trigger states.

	Intel
	Agree with OPPO and ZTE. This looks to be an optimization instead of an essential issue.

	Huawei/HiSicon
	Support the proposal to align 38.214 and 38.331.

	CATT
	Agree with OPPO and ZTE


	
2.2	Triggering of AP-CSI-RS and AP-SRS
An important open issue, which was discussed in last meeting, is related with triggering of AP-CSI-RS/AP-SRS in relation to AP-CSI-RS indication, or the relative timing between AP-CSI-RS and AP-SRS. Based on the submitted contributions, here is the list of alternative views:
Proposal 2: For non-codebook based uplink transmission, 
Alt 1: SRS request field in DCI can be used to trigger theindicate the presence of AP-CSI-RS associated with the SRS resource set;
Alt 2: SRS request field in DCI cannot does not indicate the presence ofbe used to trigger the AP-CSI-RS associated with the SRS resource set. 
Alt 3: When UE is configured with AP-SRS and AP-CSI-RS for non-codebook based transmission, AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.

The related Alt 3 is also proposed with more details in R1-1805603.

Companies’ views are captured here:
	Company
	Views

	Huawei, HiSilicon
	Support joint triggering of SRS and the associated CSI-RS by SRS request field.
Also support Alt. 3, since it is an agreement and there is practically no use case for CSI-RS transmitting in later slot.

	CATT
	SRS request field in DCI shall not be used for triggering the associated AP-CSI-RS when associated AP-CSI-RS of a SRS resource set is configured.

	ZTE
	Alt 2. Joint triggering of AP SRS and the associated AP CSI-RS is not supported in Rel-15.

	OPPO
	Alt2. The AP-CSI-RS resource associated with a AP-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1 separately from SRS triggering.

	Lenovo, Motorola Mobility
	The AP NZP CSI-RS resource can be triggered by the SRS request field in DCI format 0_1, format 1_1 and format 2_3 that trigger the AP-SRS resource set used for non-codebook based transmission.

	Samsung
	Proposal: Confirm that when the UE is configured with AP-SRS and AP-CSI-RS for non-codebook-based UL transmission, AP-CSI-RS is located in the same slot as the AP-SRS trigger/request (i.e. Alt 3).
· •	No support for AP-CSI-RS located in a later slot than the AP-SRS trigger/request.
· For a given slot, the presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI


	Intel
	Proposal 3: Do not support control signaling optimization for jointly triggering associated CSI-RS and SRS by one DCI in Rel-15.

	Qualcomm
	The A-CSI-RS resource associated with A-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1.

	NTT DOCOMO
	Proposal: For non-codebook based UL transmission, timing association between P/SP/AP-SRS and P/SP CSI-RS should be specified in order to obtain correct beam pair link information at gNB.

	Nokia
	Proposal 1: For non-codebook based uplink transmission, support that the associated AP-CSI-RS can be in the same slot as the AP-SRS trigger.

	LGE
	Alt.2, which is based on the current agreements (in terms of the association, not joint triggering). 
By confirming this, TS38.212 should be updated as follows accordingly (not to generate any confusions compared to the current sufficient texts in TS38.214, also to align with Format 1_1 where this sentence does not exist):
	[TP from R1-1804542] for TS38.212 Section 7.3.1.1.2
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI:
-	Carrier indicator – 0 or 3 bits, as defined in Subclause x.x of [5, TS38.213].
-	…
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for Ues configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Subclause 6.1.1.2 of [6, TS38.214].





	
2.3	CSI-RS RRC parameter configuration
Another issue is related to the higher layer parameter ReportQuantity for the SRS-associated AP-CSI-RS.
Propose 3: For non-codebook based uplink transmission, it is expected that the higher layer parameter ReportQuantity is set to “none” for the associated AP-CSI-RS.

Companies’ view is listed here:
	Company
	Views

	CATT
	Proposal 2: For non-codebook based transmission, UE is expected to derive the SRS precoding information based on the most recent associated AP-CSI-RS that is triggered with the higher layer parameter ReportQuantity set to ‘none’ and satisfy the condition that 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 no less than 42 OFDM symbols.

	Qualcomm
	When a CSI-RS resource associated with an A-SRS resource set for non-codebook based UL transmission is only linked with ReportConfig(s) and the ReportQuantity is set to “no report,” the maximum number of ports in the CSI-RS resource is 4.

	LGE
	It seems no need to specify such “UE expectation” behavior in the spec. Rather, it needs to clearly capture the current agreement made in RAN1#90bis as follows (highlighted in yellow):
Agreement:
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI
· The DL measurement RS is a CSI-RS for CSI acquisition
· Specify the following mechanism for DCI signalling:
· Using the same field for AP-SRS resource triggering 
· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling
· The DL measurement RS is a CSI-RS for CSI acquisition …
For updating this, the following TP is needed to be applied:
	[TP from R1-1804542] for TS38.214 Section 6.1.1.2
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 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 signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse 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 measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 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] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info are higher layer configured by AperiodicSRS-ResourceTrigger. 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. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.




	ZTE/Sanechips
	First of all, we share similar view as LG that it seems we don’t need to specify such “UE expectation” behavior. Secondly, we don’t think we should limit the associated CSI-RS to “No report”. Why do we preclude the case that this CSI-RS can be reused for DL CSI acquisition? If reusing can be allowed, the benefit of reducing CSI-RS overhead is clear.

	Intel
	Agree with LG and ZTE. This is not necessary.



2.4	Timing of AP-SRS transmission
It is agreed that
	Agreement:
· 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



The 42 OFDM symbols are the minimum gap between reception of AP-CSI-RS and the AP-SRS transmission. It is still not clear when AP-SRS will happen after the minimum 42 OFDM symbols. 
Proposal 4: 	UE shall transmit AP-SRS at the most available SRS symbol after 42+N OFDM symbols from the AP-CSI-RS reception. The choice of N is a UE capability parameter with values:
Alt 1: N=0
Alt 2: N=0, 14?  

	Company
	Views

	Huawei
	AP-SRS transmission happens in the most recent available symbols after 42 symbols from the AP-CSI-RS transmission
Support the proposal. There’s no reason for a gNB to schedule AP-SRS transmission before 42 symbols from the AP-CSI-RS transmission.

	CATT
	Proposal 2: For non-codebook based transmission, UE is expected to derive the SRS precoding information based on the most recent associated AP-CSI-RS that is triggered with the higher layer parameter ReportQuantity set to ‘none’ and can satisfy the condition that 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 no less than 42 OFDM symbols.

	Lenovo, Motorola Mobility
	Proposal 2: The slot offset configurations for the AP-SRS and the associated NZP CSI-RS transmission from the triggering DCI should ensure that 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 no less than 42 OFDM symbols.

	Qualcomm
	The timing requirement for the A-CSI-RS trigger and the associated SRS transmission should follow the timing requirement for high latency CSI.

	Nokia
	For non-codebook based uplink transmission, AP-SRS shall be transmitted at the next uplink SRS symbol after 42 symbols from DL CSI-RS reception.


	LGE
	The current specification seems stable/sufficient and no need to further update it, where the current specification includes “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.”


	OPPO
	Agree with LGE. In current UE capability reporting for A-SRS triggering offset, the candidate values are (42+N2) symbols. The GAP of 42 symbols has been considered in the candidate values. If the associated AP-CSI-RS is transmitted in the triggering slot, the GAP can be considered in the trigger offset configuration based on UE capability reporting.

	DOCOMO
	Support the proposal. The current specification is not clear on when AP-SRS is transmitted by. Furthermore, if we understand correctly, whether the precoder is updated or not is not clarified. So RAN1 should clarify that precoder for the SRS resource is updated using the most recent precoder 42 symbols after associated CSI-RS.

	Intel
	Agree with LGE and OPPO. No further optimization for this issue.



2.5	Bandwidth association between CSI-RS and SRS
Regarding the transmission bandwidth of CSI-RS, one company has this proposal:
Proposal 5:	If the CSI-RS resource associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS resource shall include the bandwidth of all SRS resources in the SRS resource set.

	Company
	Views

	Qualcomm
	If the CSI-RS resource associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS resource shall include the bandwidth of all SRS resources in the SRS resource set.

	Huawei/HiSilicon
	Agree with Qualcomm’s view.

	CATT
	Is current spec broken?

	LGE
	Seems an optimization issue.




3	Simultaneous transmission of SRS resources
RAN1 #91 meeting has this 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 issue is related to whether gNB can configure more than X SRS resources to one UE. At least two alternatives can be discussed:
Proposal 6: When X is the maximum number of simultaneously transmitted SRS resources for a UE, support that
Alt 1: gNB will configure no more than X SRS resources;
Alt 2: gNB can configure more than X SRS resources, provided X<=4.

Here is the list of companies’ views.
	Company
	Views

	CATT
	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.

	vivo
	•	All the resources within the set configured for non-codebook based transmission could be simultaneously transmitted;

	OPPO
	For non-codebook based transmission, it is allowed to configure more than X SRS resources to a UE to support antenna switching when X=1, and the association between SRS resource(s) and UE antenna port(s) is up to gNB configuration without specification impact.
For X=2 and Nsrs=4, we can’t see the use case which can’t be achieved by codebook based UL transmission. It is not supported or can be supported without specification impact (by gNB implementation).

	Intel
	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.

	Ericsson
	•	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.

	DOCOMO
	Alt1 seems to be sufficient for Rel-15. Alt2 is a kind of optimization.

	Huawei
	Support Alt2. 
Alt1 will restrict the use case of PUSCH antenna selection. The gNB owns the flexibility to configure more SRS resources than X with scheduling the SRS resources which are assumed to be not simultaneously transmitted on different symbols. Furthermore, when the gNB configures more SRS resources than X, certain restriction rule of indicating SRI(s) is needed.
X value in UE feature list is ambiguous currently. Before the discussion, we suggest to break UE feature 2-54 # of simultaneous SRS into the components for “codebook” and “non-codebook”.




4	Timing behaviour of SRS resource sets
There is a proposal to support different time-domain sets for SRS resource sets, apparently following the on-going discussion in last meeting. Here is the proposal:
Proposal 7:	Allow UEs to be configured to transmit in at least two time domain periodicities for codebook based and non-codebook based operation.

Companies’ view is listed here
	Company
	Views

	Ericsson
	Allow UEs to be configured to transmit in at least two time domain periodicities for codebook based and non-codebook based operation:
· The UE is configured with one resource set for codebook based or non-codebook based operation
· The set can be triggered aperiodically, periodically, or semi-persistently
· SRS resources are no longer designated as periodic, aperiodic, or semi-persistent
· Each SRS resource can have a SRS-SlotConfig parameter
· Then the SRS is transmitted with the corresponding slot periodicity and offset and according to SRS-ResourceMapping within the slot
· The SRS request field can trigger the SRS resource set 
· Then the SRS is transmitted in the current slot according to SRS-ResourceMapping, and SRS-SlotConfig is ignored

	ZTE/Sanechips
	We have discussed this in previous meetings. We don’t see the need to discuss this again. At current stage, we suggest strictly following the previous agreement that UE can only be configured with one SRS resource set for codebook/non-codebook based UL with only one type of time-domain behaviour. 

	Intel
	Agree with ZTE. This is an optimization. 

	Huawei/HiSilicon
	Better handling this in Rel-16.

	CATT
	We are ok with 2 or more sets.





5	Clarification of RRC parameter SRS-SpatialRelationInfo and SRS-AssocCSIRS
It is agreed in last meeting that:
	Agreement:
· [bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63]A UE should not be expected to be configured with both SRS-SpatialRelationInfo for SRS resource and SRS-AssocCSIRS for SRS resource set for non-codebook based transmission.



A more specific configuration is proposed:
Proposal 8: 	UE shall not be expected to be configured with SRS-SpatialRelationInfo for the SRS resource set of non-codebook based transmission.

Companies’ view is listed here
	Company
	Views

	Huawei
	Support that UE is not expected to be configured with SRS-SpatialRelationInfo for non-codebook based transmission.

	LGE
	No need to discuss it again. The above captured agreements should be sufficient.

	OPPO
	When associated CSI-RS is not configured for a SRS resource set for non-codebook based transmission (e.g. reciprocity is not available), SRS-SpatialRelationInfo based on SRS may be necessary. 

	ZTE/Sanechips
	We think SRS-SpatialRelationInfo is an important parameter for non-codebook based UL. To implement antenna selection for PUSCH via SRI, gNB can link the SRS for non-codebook based UL to SRS for antenna switching in the SRS-SpatialRelationInfo configuration of the SRS for non-codebook based UL. Then gNB and UE can have the same understanding for the antenna selected by SRI. Considering this use case, we don’t think configuring SRS-SpatialRelationInfo should be precluded for non-codebook based UL.

	Intel
	Agree with LGE, OPPO and ZTE.

	CATT
	We don’t see need for discussing this issue.



6	Support of coherence levels
Extended the coherence signaling capability to non-codebook based uplink transmission, there are at least two views:
Proposal 9:	
Alt 1:	Support UE to signal its coherence transmission capability to gNB for non-codebook based UL transmission.
Alt 2: There is no need to support signaling of coherence transmission capability for non-codebook based UL transmission.

Companies’ view is listed here
	Company
	Views

	MediaTek
	Coherence transmission signalling from a UE reflects a UE capability, which is not tied to the uplink transmission scheme configured by a gNB, which may be codebook based or non-codebook based depending on the gNB’s configuration.

	Interdigital
	Proposal  1- UE indication of its state of calibration is required to support for reciprocity-based non-codebook UL transmission.

	Qualcomm
	For non-codebook based UL transmission, a UE doesn’t signal its coherence transmission capability to the gNB.

	DOCOMO
	Support Alt2. We share view with Qualcomm.

	Intel
	Support Alt2.

	Huawei/HiSilicon
	Support Alt2.

	CATT
	In our view UE capability reporting is independent of ulTxConfig, so no differentiation between codebook and non-codebook based Tx



[bookmark: _GoBack]7	Correction on SRI timing
In the current TS38.214 section 6.1.1.2, the new agreed sentence as “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.” was included in the endorsed version. Therefore, the related old version of the existing sentence regarding this SRI timing issue should be removed since its duplication and confusion, where the corresponding text proposal is shown as follows:
Proposal 10:	 Adopt the following TP for removing the duplicated sentence to avoid confusions.
	[TP#3] for TS38.214 Section 6.1.1.2
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 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 signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse 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 measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 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] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. 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. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.



Companies’ view is listed here
	Company
	Views

	LGE
	Adopt the above TP for removing the duplicated sentence to avoid confusions

	OPPO
	Support the TP.

	Intel
	Support the TP

	Huawei/HiSilicon
	Support the TP.

	CATT
	We are OK with the proposal
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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 [15].

	Huawei, HiSilicon [1]	R1-1803633


The observations and proposals made in this paper are summarized as follows:
Observation 1: Using two DCIs to separately trigger CSI-RS and SRS incurs ambiguity of the association between CSI-RS and SRS and it also leads to a waste of signaling overhead.
Observation 2: Joint triggering of SRS and the associated CSI-RS by SRS request is necessary to enable DCI format 0_1, format 1_1 and format 2_3 to support aperiodic SRS triggering for non-codebook transmission. 
Proposal 1: Support joint triggering of SRS and the associated CSI-RS by SRS request field. 
Proposal 2: Clarify that associated AP-CSI-RS is transmitted in the same slot as the DCI containing SRS request field. 
Proposal 3: Clarify that more than one SRS triggering state can be configured for one SRS resource set.
Proposal 4: Support that UE is not expected to be configured with SRS-SpatialRelationInfo for non-codebook based transmission.
A related TP for 38.214 is also proposed related with SRS transmission timing.

	CATT [2]		R1-1803739


In this contribution, we discuss the remaining issues for non-codebook based UL transmission. We propose that:
Proposal 1: SRS request field in DCI shall not be used for triggering the associated AP-CSI-RS when associated AP-CSI-RS of a SRS resource set is configured.
Proposal 2: For non-codebook based transmission, UE is expected to derive the SRS precoding information based on the most recent associated AP-CSI-RS that is triggered with the higher layer parameter ReportQuantity set to 'none' and can satisfy the condition that 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 no less than 42 OFDM symbols.
Proposal 3: PUSCH transmission with antenna switching is not explicitly supported in Rel-15.  
Proposal 4: 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.  


	vivo [3]	R1-1803813


In this contribution, beam management and reporting are discussed, and the following proposals are given:
Proposal 1: 
· 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. 
Proposal 2: Support non-codebook based UL transmission for UE that does not report reciprocity calibration capability.
Proposal 3: For UL transmission with DCI format 0-0 when SRS is configured as non-codebook based transmission:
· One layer based transmission is used;
· Precoding granularity is 1 PRB, i.e. the same as that when scheduled with DCI format 0-1;
· UL beam follows that of the currently activated beam of PUCCH of currently activated BWP.

	ZTE [4]	R1-1803905


In this contribution, we give our views on whether Rel-15 should support an extra mechanism to trigger CSI-RS associated with the SRS for non-codebook based UL. We have the following proposal.
Proposal: Joint triggering of AP SRS and the associated AP CSI-RS is not supported in Rel-15.

	OPPO [5]		R1-1803968


In this contribution, we discuss the remaining issues for non-codebook based UL transmission, and have the following proposals and some text proposals in section 2. 
Proposal 1: The AP-CSI-RS resource associated with a AP-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1 separately from SRS triggering.
Proposal 2: For non-codebook based transmission, it is allowed to configure more than X SRS resources to a UE to support antenna switching when X=1, and the association between SRS resource(s) and UE antenna port(s) is up to gNB configuration without specification impact.


	MediaTeck [6]	R1-1804056


In this contribution, we discuss UL non-codebook based MIMO transmission. We have
Proposal 1: Coherence transmission signalling from a UE reflects a UE capability, which is not tied to the transmission scheme which may be codebook based or non-codebook based.
We have
Proposal 1: Coherence transmission signalling from a UE reflects a UE capability, which is not tied to the uplink transmission scheme configured by a gNB, which may be codebook based or non-codebook based depending on the gNB’s configuration.

Proposal 2: 
· When a UE indicates it support non-coherent transmission in the coherence transmission capability signalling, and the gNB configures the UE with non-codebook based transmission, the gNB does not expect the UE to utilize a precoder for SRS/PUSCH transmission which requires coherent/partial-coherent transmission from UE’s Tx chains;
· When a UE indicates it support partial-coherent transmission in the coherence transmission capability signalling, and the gNB configures the UE with non-codebook based transmission, the gNB does not expect the UE to utilize a precoder for SRS/PUSCH transmission which requires coherent/partial-coherent transmission form UE’s Tx chains belonging to different coherence groups of Tx chains.
· When a UE indicates it support full-coherent transmission in the coherence transmission capability  signalling, and the gNB configures the UE with non-codebook based transmission, the gNB expects the UE to utilize a precoder for SRS/PUSCH transmission which requires coherent  transmission form UE’s Tx chains from all Tx chains.
· The text proposal in Appendix B is adopted.

	Lenovo, Motorola [7]	R1-1804203


Proposal 1: The AP NZP CSI-RS resource can be triggered by the SRS request field in DCI format 0_1, format 1_1 and format 2_3 that trigger the AP-SRS resource set used for non-codebook based transmission.
Proposal 2: The slot offset configurations for the AP-SRS and the associated NZP CSI-RS transmission from the triggering DCI should ensure that 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 no less than 42 OFDM symbols.

	Samsung [8]	R1-1804356


To resolve the TBD items on concurrent use of CSI-RS and SRS for UL non-codebook based transmission (cf. section 6.1.1.2), the following observation and proposal are made.

Observation
· The specification (TS 38.214) already includes the support for receiving AP-CSI-RS in the same slot as the AP-SRS trigger/request. The reception of AP-CSI-RS in a later slot is not supported.
· The support for AP-CSI-RS located in a later slot than the AP-SRS trigger/request both complicates specification and offers no benefit. 
· The reception of AP-CSI-RS in the same slot as the AP-SRS triggers –coupled with joint signaling of AP-SRS trigger and AP-CSI-RS information –results in more efficient use of PDCCH resource, reduced UE computational complexity, and superior UE latency budget for SRS processing. 

Proposal
· When a UE is configured with one NZP CSI-RS resource for non-codebook-based UL transmission:
· The resource configuration ID is configured via higher-layer signaling:
· For AP-SRS: included in AperiodicSRS-ResourceTrigger
· For P/SP-SRS: included in SRS-AssocCSIRS
· Confirm that when the UE is configured with AP-SRS and AP-CSI-RS for non-codebook-based UL transmission, AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.
· No support for AP-CSI-RS located in a later slot than the AP-SRS trigger/request.
· For a given slot, the presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.



	LG [9]		R1-1804542


Three TPs are proposed:

	[TP#1] for TS38.214 Section 6.1.1.2
[bookmark: _Toc501048208]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 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 signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse 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.
[bookmark: _Hlk505622397]For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 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] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info are higher layer configured by AperiodicSRS-ResourceTrigger. 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. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.



	[TP#2] for TS38.212 Section 7.3.1.1.2
[bookmark: _Toc505960307][bookmark: _Toc508812082]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI:
-	Carrier indicator – 0 or 3 bits, as defined in Subclause x.x of [5, TS38.213].
-	…
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Subclause 6.1.1.2 of [6, TS38.214].



	[TP#3] for TS38.214 Section 6.1.1.2
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 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 signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse 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 measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 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] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info are higher layer configured by AperiodicSRS-ResourceTrigger. 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. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID not configured with CSI-RS-ResourceRep and TRS-Info for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.



	Intel [10]	R1-1804711


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: Do not support control signaling optimization for jointly triggering associated CSI-RS and SRS by one DCI in Rel-15.

	Qualcomm [11]	R1-1804784


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 only linked with ReportConfig(s) and the ReportQuantity is set to “no report,” the maximum number of ports in the CSI-RS resource is 4.
Proposal 2:	The A-CSI-RS resource associated with A-SRS resource set for non-codebook based UL transmission is triggered by DCI format 0_1.
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:	If the CSI-RS resource associated with a SRS resource set for non-codebook based UL transmission, the transmission bandwidth of the CSI-RS resource shall include the bandwidth of all SRS resources in the SRS resource set.
Proposal 5:	For non-codebook based UL transmission, a UE doesn’t signal its coherence transmission capability to the gNB.
We propose adopting the text proposals in Sections 2.2, 3.2, and 4.2.

	InterDigital [12]	R1-1804843


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.

	Ericsson [13]		R1-1804969


In this contribution we have discussed corrections for non-codebook based UL transmission, including those addressing SRS resource set time domain triggering, and PUSCH ‘precoding’ determination from SRS.  Text proposals are given in section 2 to implement the corrections.  We made the following proposals:
Proposal 1:
· 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 2:
Allow UEs to be configured to transmit in at least two time domain periodicities for codebook based and non-codebook based operation:
· The UE is configured with one resource set for codebook based or non-codebook based operation
· The set can be triggered aperiodically, periodically, or semi-persistently
· SRS resources are no longer designated as periodic, aperiodic, or semi-persistent
· Each SRS resource can have a SRS-SlotConfig parameter
· Then the SRS is transmitted with the corresponding slot periodicity and offset and according to SRS-ResourceMapping within the slot
· The SRS request field can trigger the SRS resource set 
· Then the SRS is transmitted in the current slot according to SRS-ResourceMapping, and SRS-SlotConfig is ignored

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.
Proposal 4
· 
UL power control for PUSCH should be modified such that UEs using non-codebook based transmission can transmit with a total power  independent on rank, allowing the UE to transmit at its maximum rated power. 

	NTT DOCOMO [14]	R1-1805039


In this contribution, we presented our views on non-codebook based UL transmission.
Proposal: For non-codebook based UL transmission, timing association between P/SP/AP-SRS and P/SP CSI-RS should be specified in order to obtain correct beam pair link information at gNB.


	Nokia [15]	R1-1805102


This contribution discusses the AP-CSI-RS triggering and AP-SRS triggering for non-codebook based uplink transmission. We have these proposals:
Proposal 1: For non-codebook based uplink transmission, support that the associated AP-CSI-RS can be in the same slot as the AP-SRS trigger.
Proposal 2: For non-codebook based uplink transmission, AP-SRS shall be transmitted at the next uplink SRS symbol after 42 symbols from DL CSI-RS reception.
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