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Introduction
This contribution describes our view on the remaining issues of enhancements on beam management for Multi-TRP based on agreements in last RAN1 e-meetings.  
Beam management for Multi-TRP operation
PUCCH spatial filter recovery
According to the discussion during RAN1-107 e-meeting [1], as for the PUCCH spatial filter recovery, proposal 6 was proposed as below:
Proposal 6:After 28 symbols from receiving the BFR response, if a BFD –RS set on a spCell/PUCCH -SCell fails, the UL spatial filter for PUCCH resource(s) associated with the failed BFD –RS set on the spCell/PUCCH -SCell  is updated by the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set (if found) , and the power control parameter for the corresponding PUCCH transmission is set to  [qu=0], qd= q new , and  [l=0], where q new  is the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set, if
1. the PUCCH resource is provided with spatial relation info,
[2. SR is not transmitted or is transmitted on PUCCH not associated with this failed BFR -RS set, and]
3. the failed BFD –RS set on the spCell/PUCCH -SCell is indicated in the TRP –specific BFR MAC-CE
FFS : Detail on the association between the PUCCH resource(s) and the failed BFD  –RS set, E.g. the PUCCH group for group-based PUCCH -spatial relation info update is associated with each BFD -RS set.
According to the agreement in RAN1-107 e-meeting, UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set. It means that the spatial filter of the PUCCH-SR resource/SR configuration associated with BFD-RS set#0 is aligned with the BFD-RS set#1. In this case, the spatial filter of the PUCCH-SR resource/SR configuration associated with BFD-RS set#0 can be recovered to the  of the BFD-RS set#1 if it is failed.
Agreement
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set.
Proposal 1: If BFD –RS set#1 fails, the UL spatial filter for PUCCH resource(s) associated with the BFD –RS set#0 is updated by the RS resource associated with the latest reported new candidate beam for the BFD –RS set#1 (if found);  if BFD –RS set#0 fails, the UL spatial filter for PUCCH resource(s) associated with the BFD –RS set#1 is updated by the RS resource associated with the latest reported new candidate beam for the BFD –RS set#0 (if found).

RACH-based fallback
It was agreed in last RAN1 meeting that RACH-based fallback can be triggered when beam failure is detected on all BFD-RS sets on the SpCell. Since there will be no additional configured BFD-RS for RACH-specific BFR on the SpCell, and two sets of BFD-RS for TRP-specific BFR are configured on the SpCell. The procedure of TRP specific BFRQ was showed in Figure 1. Here we assume that beam failure of TRP#0 is detected and the TRP specific BFRQ is triggered. It is necessary to decide the condition for triggering RACH based fallback in this case. And the condition is the time that beam failure of TRP#2 is detected during the BFRQ procedure of TRP#0. The more suitable time is before t5. It means that if the beam failure of TRP#1 is detected before the UL grant for ACK during the BFRQ procedure of TRP#0, RACH based BFRQ should be triggered. 
[image: ]
Figure 1, the procedure of TRP-specific BFRQ
Proposal 2: RACH-based BFRQ will be triggered if the beam failure of the second TRP is detected before receiving the response from gNB during the BFRQ procedure of the first TRP.  
TP for 38.213
The following is the text in the latest 38.213[2] in Rel-17, which describes the RACH based transmission for BFRQ. According to the agreement in RAN1-106b e-meeting [3], for PCell or PSCell, if all BFD-RS sets fail, CBRA will be triggered. While in the latest 38.213, we note that for CFRA, it emphasized that only for sets  and . But for CBRA, there is no corresponding description. Thus we propose the following TP to 38.213.
	[bookmark: _Ref500595654][bookmark: _Toc12021443][bookmark: _Toc20311555][bookmark: _Toc26719380][bookmark: _Toc29894811][bookmark: _Toc29899110][bookmark: _Toc29899528][bookmark: _Toc29917265][bookmark: _Toc36498139][bookmark: _Toc45699165][bookmark: _Toc92093806]6	Link recovery procedures
…
For the PCell or the PSCell and for sets  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS 38.321] is provided in Msg3 or MsgA of contention based random access procedure, and if a PUCCH resource is provided with PUCCH-SpatialRelationInfo, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in clause 5.1.5 of [11, TS38.321], the UE transmits the PUCCH on a same cell as the PRACH transmission using
…



RAN1-106b e-meeting Agreement
For RACH-based transmission, at least when all BFD-RS sets fail in SPCell, CBRA is supported
[bookmark: _GoBack]Proposal 3: Adopt the following TP to 38.213
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
6	Link recovery procedures
…
For the PCell or the PSCell and for sets  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell and for sets   and , or sets ,    and , if BFR MAC CE [11, TS 38.321] is provided in Msg3 or MsgA of contention based random access procedure, and if a PUCCH resource is provided with PUCCH-SpatialRelationInfo, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in clause 5.1.5 of [11, TS38.321], the UE transmits the PUCCH on a same cell as the PRACH transmission using
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------









Conclusion
In this contribution, we discuss about the remaining issues of enhancements on beam management for Multi-TRP. Based on above discusses, we provide the following proposals.
Proposal 1: If BFD –RS set#1 fails, the UL spatial filter for PUCCH resource(s) associated with the BFD –RS set#0 is updated by the RS resource associated with the latest reported new candidate beam for the BFD –RS set#1 (if found);  if BFD –RS set#0 fails, the UL spatial filter for PUCCH resource(s) associated with the BFD –RS set#1 is updated by the RS resource associated with the latest reported new candidate beam for the BFD –RS set#0 (if found).
Proposal 2: RACH-based BFRQ will be triggered if the beam failure of the second TRP is detected before receiving the response from gNB during the BFRQ procedure of the first TRP. 
Proposal 3: Adopt the following TP to 38.213
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
6	Link recovery procedures
…
For the PCell or the PSCell and for sets  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell and for sets   and , or sets ,    and , if BFR MAC CE [11, TS 38.321] is provided in Msg3 or MsgA of contention based random access procedure, and if a PUCCH resource is provided with PUCCH-SpatialRelationInfo, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in clause 5.1.5 of [11, TS38.321], the UE transmits the PUCCH on a same cell as the PRACH transmission using
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------
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