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1.	Introduction
In this contribution, the problem of UL BM based DL CSI acquisition with precoded DL DMRS transmission for NR Rel-15 is considered. 
In NR Rel-15, DL beam indication framework at higher carrier frequencies is based on the assumption of UE beam correspondence between UL and DL beams. In TS 38.214 and TS 38.331 specifications, this functionality has been implemented as a part of TCI-state framework by using resource of DL RS as a spatial source for either other DL RS or UL RS resource. Despite of the assumption of UE beam reciprocity, TS 38.214 specification provides also support for UL BM based non-beam reciprocity operation. However, current NR specification has a limited support for UL BM based operation with downlink PDSCH transmission. 
Observation 1: Current NR specification has a limited support for UL BM based operation with downlink PDSCH transmission.
2.	Discussion on Spatial Relation between UL and DL Beams 
Figure 2 shows an example of SRS based UL BM and antenna switching as well as the transmission of DL DMRS for PDSCH. Here, firstly, UL SRS based beam management is used to identify UE TX beams. For this purpose, a network has configured via higher layers two SRS resource sets for UL beam management, namely set 1 and set 2 with two resources in each set. The SRS resources have been configured to enable the sweeping of different UL TX beams over different symbol positions. As a result of this, gNB is able to identify “best” SRS resources for example according a certain metric, e.g. the largest measured L1-RSRPs at gNB-side. These “best” SRS resources, i.e. SRIs, are indicated for UE with PDCCH DCI format 0_1, to UE to be used for UE UL TX antenna-switching. Furthermore, the network has configured by higher layer parameter SRS-SpatialRelationInfo for SRS resources associated with beam management and antenna- switching. However, at UE-side RX beam spatial direction ambiguity problem arises when DL CSI is obtained via SRS UL BM beams and used for precoding of DMRS associated with PDSCH. More specifically, the current TCI-state framework associated for DL TX and RX beam indication framework does not provide support for defining UL SRS resource/resource set as a spatial source for DL DMRS or any DL RS. Therefore, UE is not able to align its RX spatial filter, i.e. analog beam former, to a correct spatial direction associated with DMRS of PDSCH. As a result of this, a spatial mis-alignment arises between DL TX beams associated with DMRS of PDSCH and UE RX spatial beam former leading DL precoding to operate sub-optimal way. 
Observation 2: RX beam ambiguity problem arises at UE-side for the reception of DMRS with PDSCH when SRS UL beam management and SRS based antenna switching is used to obtain DL CSI for the precoding of DMRS with PDSCH.
Observation 3: Current TCI-state framework does not provide support for defining UL SRS resource or resource set as a spatial source for DL DMRS or any DL RS.
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[bookmark: _Ref510476051]Figure 2 An example of DL CSI acquisition based on UL SRS based BM and antenna-switching procedure with precoded DL DMRS transmission.
To correct the problem of Rel-15 NR related to UL BM based operation in conjunction of DL CSI acquisition, Rel-15 NR TCI-state specification shall support the use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS. 
Proposal 1: Support TCI-state specification to use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS in Rel-15 NR.

Proposal 2: Text proposal to 3GPP TS 38.331, required changes marked with green color:
==========================Text proposal starts===============================
TCI-State
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::= 				SEQUENCE {
	tci-StateId					TCI-StateId,
	qcl-Type1					QCL-Info,
	qcl-Type2					QCL-Info																					OPTIONAL
}

TCI-StateId ::=				INTEGER (0..ffsValue)

QCL-Info ::=				SEQUENCE {
	referenceSignal				CHOICE {
		csi-rs						NZP-CSI-RS-ResourceConfigId,
		ssb							SSB-Id,
		-- A TRS (Tracking Reference Signal) configuration represented as a set of CSI-RS-Resources in a NZP-CSI-ResourceSetId
		trs							NZP-CSI-ResourceSetId
	     srs                         SRS-ResourceId		   														},
	qcl-Type					ENUMERATED {typeA, typeB, typeC, typeD},
	...
}

=========================== Text Proposal Ends==============================


   


3	Conclusions
In this contribution, UL SRS based DL CSI acquisition with precoded DL DMRS transmission for NR Rel-15 have been considered.
Based on the discussions, the following observations have been made:
Observation 1: Current NR specification has a limited support for UL BM based operation with downlink PDSCH transmission.
Observation 2: RX beam ambiguity problem arises at UE-side for the reception of DMRS with PDSCH when SRS UL beam management and SRS based antenna switching is used to obtain DL CSI for the precoding of DMRS with PDSCH.
Observation 3: Current TCI-state framework does not provide support for defining UL SRS resource or resource set as a spatial source for DL DMRS or any DL RS.

Based on the discussions, the following proposals have been made:
Proposal 1: Support TCI-state specification to use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS in Rel-15 NR.
Proposal 2: Text proposal to 3GPP TS 38.331, required changes marked with green color:
==========================Text proposal starts===============================
TCI-State
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::= 				SEQUENCE {
	tci-StateId					TCI-StateId,
	qcl-Type1					QCL-Info,
	qcl-Type2					QCL-Info																					OPTIONAL
}

TCI-StateId ::=				INTEGER (0..ffsValue)

QCL-Info ::=				SEQUENCE {
	referenceSignal				CHOICE {
		csi-rs						NZP-CSI-RS-ResourceConfigId,
		ssb							SSB-Id,
		-- A TRS (Tracking Reference Signal) configuration represented as a set of CSI-RS-Resources in a NZP-CSI-ResourceSetId
		trs							NZP-CSI-ResourceSetId
	     srs                         SRS-ResourceId		   														},
	qcl-Type					ENUMERATED {typeA, typeB, typeC, typeD},
	...
}

=========================== Text Proposal Ends==============================
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