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Introduction
In this contribution, which is a revised version of [1], we discuss some remaining issues for closed loop UL power control. 
Group-common TPC command
At the RAN1 #92bis the following agreement was reached: 
Agreement:
· For group-common TPC command in DCI format 2-2, both closed loops can be adjusted dynamically

Working Assumption
For group-common TPC command in DCI format 2-2, 
One bit closedloopindex field is present along with the TPC command in the DCI format 2_2 to indicate which closed loop the TPC command applies to
· When a UE is configured with 1 closed loop, the bit closedloopindex field is NOT present.
· When a UE is configured with 2 closed loops, the bit location of closedloopindex field follows the 2 bit TPC command.
Notes: UE assumes that the start bit of the TPC command is X*tpc_index, where X=3 if configured with 2 closed-loop process, otherwise X=2.


Proposal
· Confirm the working assumption on group-common TPC in DCI format 2-2. 
Limiting closed loop accumulation
[bookmark: _Hlk510732493]For PUSCH power control the following is specified in TS 38.213· 






If the UE has reached  for UL BWP  of carrier  of serving cell , the UE does not accumulate positive TPC commands for UL BWP  of carrier  of serving cell .
· 





If UE has reached minimum power for UL BWP  of carrier  of serving cell , the UE does not accumulate negative TPC commands for UL BWP  of carrier  of serving cell .




Hence, there is just as in LTE a condition that limits the closed loop accumulation when a UE’s power control loop has reached a level that is above (below) the maximum (minimum) output power of the UE. However, with the introduction of beam specific power control, given by , the statement above is ambiguous. It may for instance be so that  whereas . Hence, some power control loops may have reached its maximal power whereas some have not. 
Observation
· The current 38.213 specification is ambiguous on when a UE should limit closed loop accumulation. 
Limiting closed loop accumulation for DCI format 0_0, 0_1, 1_0 and 1_1




If the UE receives a PDCCH with a DCI associated with an UL grant this grant will correspond to a certain  and the TPC will be applied to the corresponding closed loop as given by the index . A natural interpretation of the statement “If the UE has reached …” is thus “if ”. 
Proposal
· 
[bookmark: _Hlk510732759]For DCI formats 0_0 and 0_1 associated with an UL grant corresponding to : 
· 






If the UE has reached  for carrier  of serving cell , for the given , positive TPC commands for carrier  of serving cell  shall not be accumulated for that given .
· 





If UE has reached minimum power for carrier  of serving cell , for the given , negative TPC commands for carrier  of serving cell  shall not be accumulated for that given 
· Closed loop power control for PUCCH given DCI formats 1_0 and 1_1 adopts an analogous solution to DCI formats 0_0 and 0_1 for limiting accumulation
Limiting closed loop accumulation for DCI format 2_2





In the case of group common DCI, intended for PUSCH, the TPC will not correspond to a certain . Instead, the TPC for a given UE will impact multiple functions , , …,  that share the same closed loop (i.e. the same index l). Here there are several potential interpretations of “If the UE has reached …”, for instance the ones listed below 
i. 


If for all , affected by the TPC, the condition holds then the UE should be considered to have reached  and hence not perform accumulation. 
ii. 


If for at least one , affected by the TPC, the condition holds then the UE should be considered to have reached  and hence not perform accumulation. 
iii. 


If for all  the condition  holds then the UE should be considered to have reached  and hence not perform accumulation. 
iv. 


If for at least one  the condition holds then the UE should be considered to have reached  and hence not perform accumulation. 
In order to clarify the ambiguity in the current specification RAN1 hence needs to clarify this part. We find the first interpretation, “i)” as listed above, to be the most appropriate one and therefore propose the following 
Proposal
· 
[bookmark: _Hlk510732922]Limitation of the closed loop accumulation for PUSCH in the case of DCI format 2_2 should be based on a condition on all  affected by the group common DCI. 
· 

If for all , affected by the TPC, the condition holds then positive TPC commands should not be accumulated. 
· 

If for all , affected by the TPC, the condition minimum_power holds then negative TPC commands should not be accumulated. 
· Closed loop power control for PUCCH given DCI format 2_2 adopts an analogous solution to PUSCH given DCI format 2_2 for limiting accumulation. 







It is finally pointed out that when SRS power control is configured to follow PUSCH power control the closed loop of  will use ; hence also SRS power control will be affected on the limitation of the accumulation. One possibility is to also include  in the condition on when to limit the closed loop part or not, if  uses the same closed loop as . We do however find it natural that the condition on limiting the closed loop is based only on  since SRS should follow PUSCH rather than affecting it. Hence, we do not see a need to introduce a condition on  when deciding on the accumulation limitation on PUSCH. 
Limiting closed loop accumulation for DCI format 2_3
DCI format 2_3 is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. We find that a solution, analogous to the solution for DCI format 2_2, should be adopted for defining when to limit TPC accumulation in case of DCI format 2_3.  
Proposal
· Defining when to limit TPC accumulation in case of DCI format 2_3 is done in an analogous manner as for DCI format 2_2. 
Conclusions
Based on the discussion in this contribution we propose the following:
· Confirm the working assumption on group-common TPC in DCI format 2-2. 
· 
For DCI formats 0_0 and 0_1 associated with an UL grant corresponding to : 
· 






If the UE has reached  for carrier  of serving cell , for the given, positive TPC commands for carrier  of serving cell  shall not be accumulated for that given .
· 





If UE has reached minimum power for carrier  of serving cell , for the given, negative TPC commands for carrier  of serving cell  shall not be accumulated for that given 
· Closed loop power control for PUCCH given DCI formats 1_0 and 1_1 adopts an analogous solution to DCI formats 0_0 and 0_1 for limiting accumulation

· 
Limitation of the closed loop accumulation for PUSCH in the case of DCI format 2_2 should be based on a condition on all  affected by the group common DCI. 
· 

If for all , affected by the TPC command, the condition holds then positive TPC commands should not be accumulated. 
· 

If for all , affected by the TPC command, the condition minimum_power holds then negative TPC commands should not be accumulated. 

· Closed loop power control for PUCCH given DCI format 2_2 adopts an analogous solution to PUSCH given DCI format 2_2 for limiting accumulation. 

· Defining when to limit TPC accumulation in case of DCI format 2_3 is done in an analogous manner as for DCI format 2_2. 
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