[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #93										  R1-1806672
Busan, Korea, May 21st – 25th, 2018 

[bookmark: Source][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Agenda item:	7.1.2.1.3
Source:	NEC
Title:               Remaining issues on non-codebook based UL transmission
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
In RAN1#92bis meeting [1], agreement on presence of AP-CSI-RS associated with AP-SRS was achieved as follows:
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 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]And for AP-SRS triggering, aperiodicSRS-ResourceTrigger should start from 1, and there is one state of SRS request field “00” to indicate “No aperiodic SRS resource set triggered”.
Agreement
Inform RAN2 that aperiodicSRS-ResourceTrigger should start from 1 not 0. LS to be prepared by Steve (Ericsson)
Agreement
>>> Text proposal for 38.212 Section 7.3.1.1.2 >>>
Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s)

	00
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3



>>> End text proposal >>>
In this contribution, we provided our views on some remaining issues of non-codebook based UL transmission.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
· Presence of AP-CSI-RS
[bookmark: _GoBack]It was agreed that the presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI, that is, if associated CSI-RS for AP-SRS is AP-CSI-RS, the AP-CSI-RS is located in the same slot when DCI with SRS request field is transmitted. While on the other hand, the SRS request field includes 4 states, and one state is “No aperiodic SRS triggered”. So for this state, there is no need of AP-CSI-RS transmission in the same slot, as there is no aperiodic SRS transmission.
So we propose 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.
· Timing for P/SP CSI-RS and AP-SRS trigger
It was agreed that P/SP and AP CSI-RS can be associated with AP-SRS transmission. For AP-CSI-RS associated with AP-SRS transmission, the AP-CSI-RS is transmitted in the same slot where the DCI with SRS request field is transmitted, and there is a time interval of 42 symbols needed between AP-CSI-RS and AP-SRS. 
While the situation may be different for P/SP CSI-RS associated with AP -SRS transmission, as the slot for P/SP CSI-RS transmission is based on the periodicity and offset configuration for the CSI-RS resource, and there are multiple transmissions for P/SP CSI-RS, UE can estimate and determine the PUSCH precoder based on at least some of P/SP CSI-RS transmissions. So there is no need to restrict the AP-SRS trigger and P/SP CSI-RS transmission in the same slot. In addition, as there is also SRS request field in the DCI for AP-SRS triggering, but there is no need of AP-CSI-RS transmission in the same slot when associated CSI-RS is periodic or semi-persistent.
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.
· Associated SRS resource with SRI
For non-codebook based UL transmission, in current spec [2], 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.
While there may be some issues, for example, there may be several SRS resources prior to the PDCCH carrying the SRI before slot n, and some SRS resources are not within the SRS resource set configured for non-codebook UL transmission. So the indicated SRI should be associated with one or several SRS resources, and the associated SRS resources should be within the SRS resource set configured for non-codebook UL transmission. 
So a clearer description is needed, we propose that:
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. 

3 Text proposal
>>> Text proposal for 38.214 Section 7.3.1.1.2 >>>

[bookmark: _Hlk494787623][bookmark: OLE_LINK22][bookmark: OLE_LINK23]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 set to ‘nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS resource(s) is within the configured SRS resource set for non-codebook based UL transmission and 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.
[bookmark: _Hlk498591525]-	If aperiodic SRS resource is configured, and if the associated CSI-RS is aperiodic CSI-RS, 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 may receive the aperiodic CSI-RS resource in the same slot as the reception of the dynamic SRS transmission request for aperiodic SRS transmission if the value of SRS request field is not “00” as in Table 7.3.1.1.2-24 of [5, TS 38.212]. 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 aperiodic SRS resource is configured, and if the associated CSI-RS is periodic CSI-RS or semi-persistent CSI-RS, 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.
-	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 increasing order.
[bookmark: _Hlk512242933]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.

>>> End text proposal >>>

4 Conclusion
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. 
5 [bookmark: _Ref344215723]References
[1] Chairman’s notes, 3GPP TSG RANAH#92bis, Sanya, China, 16th - 20th April, 2018
[2] R1-1805796, CR to 38.214 capturing the RAN1#92bis meeting agreements



1

