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1. Introduction
In RAN#86 meeting, NR Rel-16 eMIMO was declared as complete. It has been agreed that RAN1 shall continue to focus on stabilizing the essential functionality for NR Rel-16 eMIMO in this RAN1#103 e-meeting. There are some remaining details on multi-beam operation which need to be refined or updated in the specification. We provide our TPs on multi-beam operation related issues in this contribution.
2. Enhancement(s) on latency and overhead reduction
2.1 Default path loss for uplink transmission
In RAN1#102 e-meeting, it has been agreed that DCI format 0_2 is added to follow the same UE behaviour as DCI format 0_1 for default PL RS. Specifically, if the PUSCH transmission is scheduled by DCI format 0_1 or DCI format 0_2 that does not include an SRI field, the corresponding default PL-RS is applied [1]. The related agreement and endorsed TP are provided as follows.
	Agreement
· The 7 text proposals in R1-2007005 are endorsed for the editor’s CR on TS38.213, TS38.214
· The text proposal in R1-2007092 is endorsed for the editor’s CR on TS38.213 (clause 7.1.1)

	[bookmark: _Toc12021446][bookmark: _Ref500774487][bookmark: _Toc26719383][bookmark: _Toc29917268][bookmark: _Toc29899113][bookmark: _Toc20311558][bookmark: _Toc29894814][bookmark: _Toc36498142][bookmark: _Toc29899531][bookmark: _Toc45699168][bookmark: _Ref497117847] 7.1.1	UE behavior
*** Unchanged text is omitted ***
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 9.2.2, the UE uses the same RS resource index  as for a PUCCH transmission in the PUCCH resource with the lowest index
-	If the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2, and if the UE is provided enableDefaultBeamPlForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for a SRS resource set with an SRS resource associated with the PUSCH transmission
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2 that does not include an SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
*** Unchanged text is omitted ***


However, according to the current TS 38.213, it is specified incorrectly for the above second part. Specifically, when the attribute of “that does not include an SRI field” is considered, “the PUSCH transmission is scheduled by a DCI format 0_1 or format 0_2 that does not include an SRI field” in the endorsed TP is not equivalent to the “the PUSCH transmission is not scheduled by DCI format 0_0 that does not include SRI field”. The current specification text can be mis-understood that DCI format 0_1 or 0_2 that includes an SRI field can be allowed in this case. In our views, the current spec can be changed according to the endorsed TP as above. Alternatively, in order to maintain the existing description (e.g., preventing from a little bit redundant description about DCI format(s) in Rel-16 TS 38.213 spec), we have the following text proposal.
TP 1: {38.213: 7.1.1	UE behaviour}
	<Unchanged part is omitted>
-	If 
-	the PUSCH transmission is scheduled by DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is not scheduled by DCI format 0_0 that does not include an SRI field, except for DCI format 0_0, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
<Unchanged part is omitted>


3. Beam failure recovery for SCell
3.1 Beam failure detecting reference signal resource for SCell
Section 6 link recovery procedure involves both PCell/PSCell and SCell BFR procedures, and meanwhile, for both PCell/PSCell and SCell BFR procedures, BFD RS can include CSI-RS(s) or SSBs configured on its own cell. But, according to current TS38.213, it is unreasonable that the BFD-RS is limited to CSI-RS or SSBs only on PCell/PSCell. So, we have the following text proposal.
TP 2: {38.213: 6	Link recovery procedures}
	<Unchanged part is omitted>
The physical layer in the UE assesses the radio link quality according to the set [image: ] of resource configurations against the threshold Qout,LR. For the set [image: ], the UE assesses the radio link quality only according to periodic CSI-RS resource configurations, or SS/PBCH blocks on the PCell or the PSCell, that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by powerControlOffsetSS. 
In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set [image: ] that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations, and/or SS/PBCH blocks on the PCell or the PSCell, in the set [image: ] that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].
<Unchanged part is omitted>


3.2 Updating CORESETPoolIndex of CORESET on beam failure SCell in mTRP
A qnew reported by the UE will be applied as QCL-RS of all CORESETs on a beam failure SCell. So, after that, for multi-TRP, all CORESETs on the beam failure SCell(s) can only be transmitted by a single TRP. Since UE can only report one q_new for all the CORESETs, M-TRP transmission with two CORESETPoolIndex values do not work after BFR. 
· Then there is no need for UE to keep tracking two CORESETPoolIndex values, as the UE complexity and power consumption are wasted.
· On the other hand, if we restrict the configuration of SCell BFR and two CORESETPoolIndex values at the beginning, it restricts the network to achieve the performance gain of M-TRP transmission before SCell beam failure. 
Hence, we think it is necessary to allow the possibility of M-TRP fallback to S-TRP for SCell after SCell BFR. To achieve this, one simple way is to set CORESETPoolIndex of all CORESETs of the failed SCell(s) as 0. Therefore, we have the following text proposal.
TP 3: {38.213: 6	Link recovery procedures}
	<Unchanged part is omitted>
A UE can be provided, by schedulingRequestID-BFR-SCell-r16, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any, and assumes the CORESETPoolIndex, if configured, of all CORESETs on the SCell(s) as 0.
<Unchanged part is omitted>


4. Conclusion
[bookmark: _GoBack]In this contribution, we provide the aforementioned text proposals for maintenance of multi-beam operation.
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