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Introduction
In this document, we discuss clarification on handling of TPC command accumulation for power limited case.
Discussion
Following conclusion on handling of TPC command accumulation for power limited case was made in RAN1#94 [1]
Conclusion:







If the UE has reached  for UL BWP  of carrier  of serving cell  for closed loop l, the UE does not accumulate positive TPC commands for closed-loop l of UL BWP  of carrier  of serving cell .
· Up to the editor to capture the above conclusion


Below highlighted text from 38.213 (v15.15.0) sub-clause 7.1.1 captures the handling of TPC command accumulation for power limited case.
 





 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 






-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  






-	If the UE has reached maximum power for active UL BWP of carrier  of serving cell  at PUSCH transmission occasion  and , then 



Consider example shown below in Figure 1. 

[image: ]
Figure 1 - Handling of TPC command accumulation 

PUSCH1 transmission for i-i0 is power limited but PUSCH2 transmission for i is not power limited. For example, the PRB allocation for PUSCH2 is much smaller than PUSCH1 and other open loop PC parameters and power limits stay the same. 
For such case, if a positive TPC command TPC2 is provided to the UE in DCI2 that schedules PUSCH2, since the maximum power limit is not exceeded, TPC2 should be used for accumulation, i.e., f(i) should be updated using it.
 Above behavior is aligned with RAN1#94 conclusion and to our understanding it is also the existing UE behavior[footnoteRef:2].   [2:  It is also similar to behavior for LTE as captured by following text in 36.213 - “If UE has reached  for serving cell , positive TPC commands for serving cell  shall not be accumulated”] 

There is however possibility that the current specification text could be read to imply that UE should not apply TPC2 for PUSCH2 in i even when the transmission is not power limited, if power limit is reached for PUSCH1 in i-i0.
To avoid potential misalignment issues arising due to above possibility, we propose that RAN1 makes below conclusion. We also prefer to further discuss possible specification update(s) to address this issue. 
Proposal for conclusion in RAN1#111
· Accumulation of positive TPC command is not stopped when maximum power is not reached for a transmission in a transmission occasion
Conclusions
In this document, we discuss clarification on handling of TPC command accumulation for power limited case and propose the following.
Proposal for conclusion in RAN1#111
· Accumulation of positive TPC command is not stopped when maximum power is not reached for a transmission in a transmission occasion

References
[1] R1-1810051, Final Report of 3GPP TSG RAN WG1 #94 v1.0.0 (Gothenburg, Sweden, 20th – 24th August 2018)”
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