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1 Introduction

In RAN1#96 meeting, the Rel-15 CR related to PUSCH spatial relation after receiving gNB response for recovery have been discussed, but, taking into account the non-back-forward compatibility issue, there is no further progress on this topic. The corresponding Rel-15 CR [1] has been rejected. However, taking into account that the spatial relation and power control parameters of PUSCH are still kept unchanged and the Tx beam/power for PUSCH transmission after recovery may not appropriate/sufficient. Therefore, in this contribution, the PUSCH spatial relation and power control after BFR are further discussed.
2 PUSCH spatial relation and power control after BFR
The UL beam link also fails with high probability once DL beam failure occurs (in the typical case, UL channels are transmitted using the same spatial domain filters as DL channels). Consequently, in Rel-15, after gNB response, PUCCH spatial relation and power control is updated with using the following parameters:

· a)
the same spatial filter  as for the last PRACH transmission;

· b)    the default power control parameters:
· P0 is given by the values corresponding p0setindex=0 of p0-pucch-set (i.e., q_u=0)
· 
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 is calculated according to one DL RS associated with the PRACH transmission. 

· Closed loop index l=0, the value of which is set to the sum of TPC in the DCI format CRC scrambled by C-RNTI or MCS-C-RNTI and the ramp-up value of the last PRACH, i.e.,  
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The corresponding paragraphs in the Rel-15 spec are summarized as follows.
	Section 6 Link recovery procedure, TS 38.213
After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-Spatialrelationinfo [11, TS 38.321] or is provided PUCCH-Spatialrelationinfo for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 

-
a same spatial filter as for the last PRACH transmission

-
a power determined as described in Subclause 7.2.1 with 
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Section 7.2.1 UE behavior, TS 38.213
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 is the TPC command value indicated in a random access response grant corresponding to a PRACH transmission or is the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the PUCCH transmission is a first PUCCH transmission after 28 symbols from a last symbol of the first PDCCH reception, and, if the UE transmits PUCCH on active UL BWP 
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otherwise, 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP 
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Regarding PUSCH transmission after receiving gNB response for recovery in Rel-15:

· PUSCH scheduled by DCI format 0_0: 

· Regarding spatial relation

· The spatial relation of the PUSCH transmission should be the same as the PUCCH resource with lowest ID. Considering all PUCCH resources has been updated according to the spatial domain filter of last PRACH transmission, the PUSCH should also be transmitted by the same spatial domain filter of last PRACH. That means that, for the perspective of spatial relation, the PUSCH transmission can perform well.
· Regarding power control parameter

· According to the Rel-15 spec, only the solution for PUSCH transmission scheduled by DCI format 0_0 has been specified without considering the case of beam failure recovery. Specifically, the PUSCH transmission shall also use the following default UL power control parameters:
·   P0 and alpha are given by the values corresponding p0alphasetindex=0 of p0-pusch-alpha-setconfig (i.e., j=2).

·   The UE shall use the PL reference associated with the PUCCH resource whose spatial relation is used for the PUSCH transmission; 

·   PUSCH closed loop index l = 0. 
Note that the solution of updating the value of closed loop process of l=0 according to the ramp-up power of PRACH transmission is not specified in Rel-15, which means that the transmission power for the PUSCH transmission may not be sufficient. Consequently, as the enhancements for Rel-15 beam failure recovery, the solution for resetting closed loop process for PUCCH should be reused in such case.
· PUSCH scheduled by DCI format 0_1:
· Regarding spatial relation

· The spatial relation of the PUSCH transmission is determined according to SRS configured for codebook or non-codebook transmission. Therefore, the spatial relation or UL Tx beam(s) of the PUSCH can NOT be updated accordingly.

· Regarding power control parameter

· There is no further considerations for UL power control on this case, which means that the previous configurations before beam failure occurs are still available but out-of-date without doubts, from the UE perspective.
Consequently, in order to guarantee that PUSCH scheduled by DCI format 0_1 still works well after receiving gNB response, the spatial relation of the associated SRS resource(s) should be overwritten according to the last PRACH transmission, and the power control solution for PUSCH scheduled by DCI format 0_0 with the enhancement of updating the value of closed loop process according to the ramp-up power of last PRACH should be reused for the PUSCH.
Proposal: After successfully receiving gNB response for recovery in PCell or PScell, 
· The UE transmits a PUSCH using the following UL power control parameters
· P0 and alpha are given by the values corresponding p0alphasetindex=0 of p0-pusch-alpha-setconfig (i.e., j=2).

· PL is calculated according to one DL RS associated with the PRACH transmission. 
· PUSCH closed loop index l = 0, the value of which is reset to the sum of TPC in the first DCI format CRC scrambled by C-RNTI or MCS-C-RNTI in CORESET-BFR and the ramp-up value of the last PRACH, i.e.,  
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· The UE transmits SRS resource(s) for codebook or non-codebook based UL using the same spatial filter as for the last PRACH transmission.
3 Conclusion

In this contribution, we provide the proposals for PUSCH spatial relation and power control after BFR.
Proposal: After successfully receiving gNB response for recovery in PCell or PScell, 

· The UE transmits a PUSCH using the following UL power control parameters
· P0 and alpha are given by the values corresponding p0alphasetindex=0 of p0-pusch-alpha-setconfig (i.e., j=2).

· PL is calculated according to one DL RS associated with the PRACH transmission. 
· PUSCH closed loop index l = 0, the value of which is reset to the sum of TPC in the first DCI format CRC scrambled by C-RNTI or MCS-C-RNTI in CORESET-BFR and the ramp-up value of the last PRACH, i.e.,  
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· The UE transmits SRS resource(s) for codebook or non-codebook based UL using the same spatial filter as for the last PRACH transmission.
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