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Introduction
In this paper, we share our considerations on other remaining issues on Rel-16 MIMO. In particular, we discuss the issue to enable default pathloss RS [1] in Rel-16 for FR1. 
Agreement 
The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or
· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured
Agreement 
Support default spatial relation and default pathloss RS of PUSCH scheduled by DCI format 0_0 when there is no PUCCH resources configured on the active UL BWP CC in FR2 and in RRC-connected mode, for UEs supporting the feature of the default spatial relation for dedicated-PUSCH in Rel-16 
· The default spatial relation is the TCI state / QCL assumption of the CORESET with the lowest ID.
· The default pathloss RS is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS.
Agreement 
In Rel-16, support to schedule PUSCH by DCI format 0_0 on the CC in FR2 and in RRC-connected mode with PUCCH resource(s) configured, where all the configured PUCCH resource(s) are not configured with any spatial relation. 
· Note: The spatial relation and the PL RS for the PUSCH scheduled by DCI format 0_0 follow those for the PUCCH resource(s), which are the default spatial relation and the default pathloss RS, respectively.
Agreement (RRC impact)
For enabling the agreed UE behaviors in Rel-16 on the default spatial relation and pathloss RS,
· Introduce three new RRC parameters to enable the default spatial relation and PL RS behaviors, i.e.,
· enableDefaultBeamPlForPUSCH0_0, for PUSCH scheduled by DCI format 0_0
· enableDefaultBeamPlForPUCCH, for dedicated PUCCH
· enableDefaultBeamPlForSRS, for dedicated SRS
Agreement 
If PL RS for SRS is not configured
· When CORESET is not configured and at least 1 active TCI state is configured for PDSCH
· PL RS for SRS is the QCL-TypeD RS of the active TCI state of the lowest ID for PDSCH
· Note: The PL RS should be periodic RS.
· When CORESET is not configured and absence of active TCI state on the CC for PDSCH
· No change from Rel-15 UE behavior

Discussion on default PL RS in Rel-16
Default pathloss RS is introduced in Rel-16 for overhead/latency reduction. More specifically, default PL RS behaviours and signalling supports are specified for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS, respectively. It is supported that UE determines PL RS based on the RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP. In addition, for dedicated SRS, if CORESETs are not provided in the active DL BWP, UE determines PL RS based on the RS resource with 'QCL-TypeD' in active PDSCH TCI state with lowest ID. However, from the agreements [2] shown below, the spatial Rx parameters cannot be configured in FR1, i.e., TCI state used in FR1 does not contain any RS resource with 'QCL-TypeD'. 
	[bookmark: _GoBack]Agreement @ RAN1#91[2]:
QCL types A: Doppler shift, Doppler spread, average delay, delay spread
QCL types B: Doppler shift, Doppler spread
QCL types C: average delay, Doppler shift
QCL types D: Spatial Rx
	QCL linkage for below 6GHz before RRC
	signalling

	SSB  DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	

	SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	



	QCL linkage for below 6GHz after RRC
	signalling

	SSB  TRS: Doppler shift, average delay
	QCL type: C

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread, average delay, delay spread
	QCL type: A

	TRS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread
	QCL type: B

	CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A






Therefore, this low-overhead/latency feature on autonomous pathloss RS update cannot be used in FR1 and RRC reconfigurations are still required in FR1 to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS. 
Observation 1: Default pathloss RS is ‘FR2-only’. RRC reconfigurations are still required to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS in FR1.
From overhead/latency reduction perspective, it is not preferred to do RRC reconfigurations. Such ‘FR2-only’ restriction does not bring any technical advantages but preventing FR1 system to benefit from Rel-16 enhancements. As stated in Rel-17 FeMIMO WID [3], multi-beam enhancements are not only targeting at FR2 but also at FR1. While we are going to introduce new enhancements in Rel-17, we may need to check existing ‘FR2-only’ MIMO features, and understand whether they can be applied in FR1 sufficiently. For the feature of autonomous pathloss RS update in particular, it seems that it can be supported in FR1 already via relaxing some unnecessary restrictions, for example, via removing the restriction on ‘QCL-TypeD’ RS. And other QCL-Type reference RS can be used as the default pathloss RS. The indicative TPs are provided below for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS, respectively.
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref497117847]TS 38.213 v16.0.0
7.1.1	UE behaviour
<…>
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided PUCCH resources for the active UL BWP, and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the scheduling cell for the serving cell, if there are two RS indexes in the TCI state or the QCL assumption, the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell, if there are two RS indexes in the TCI state or the QCL assumption, the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption
<…>



	TS 38.213 v16.0.0
7.1.2	UE behaviour
<…>
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell, if there are two RS indexes in the TCI state or the QCL assumption, the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption
<…>



	TS 38.213 v16.0.0
7.1.3	UE behaviour
<…>
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in, if there are two RS indexes in the TCI state or the QCL assumption, the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index, if CORESETs are provided in the active DL BWP
-	the active PDSCH TCI state with lowest ID [6, TS 38.214], if CORESETs are not provided in the active DL BWP
<…>



To summarize above discussions and indicative TPs, we have a proposal as follows.
Proposal 1: In Rel-16, remove the restriction on ‘QCL-TypeD’ RS for default pathloss RS.

Summary of proposals
The observation and proposal of this paper are summarized as follows. 
Observation 1: Default pathloss RS is ‘FR2-only’. RRC reconfigurations are still required to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS in FR1.
Proposal 1: In Rel-16, remove the restriction on ‘QCL-TypeD’ RS for default pathloss RS.
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