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Introduction
Power control for PUCCH [1][2]was discussed in RAN1 #114bis and RAN1 #114. In this contribution, we provide our view on that.
Discussion
At RAN1 #114bis, the following was agreed:
Agreement
The PUCCH TPC parameter determination for less than 12 bits for HARQ-ACK codebook re-transmission and/or SPS deferral is based on 
· Option 3:  


Tracing back the discussion history in LTE,  (which is the LTE counterpart of  in NR) was introduced in Rel-10. The discussion in LTE (e.g. [8]) first led to an agreement in RAN1 #63:
Agreement (RAN1 #63)
n_harq based on:
-  number of received TBs (also including SPS release)






And the calculation of   was discussed and agreed in [9] from the email discussion in May 2011 after the RAN1 #65 meeting “[65-09] R1-111886 36213CR0299 CR on power control for HARQ-ACK transmission on PUCCH”, the calculation was incorporated in Clause 10.1 of TS 36.213v10.2.0.

One consideration of using  instead of the HARQ-ACK size is to avoid un-necessarily high transmission power of LTE PUCCH format 3 when the number of received PDSCHs is actually small.  

It can be observed NR uplink control channel design was shaped by multiple agenda items during Rel-15 and has been enhanced by multiple work items since then. Specifically on determination  of  , it was discussed in Rel-17 URLLC; it might be discussed elsewhere. An encyclopedic examination would be required if all cases were to be considered explicitly. A prudent way to handle  for multiple HARQ-ACK codebooks is to refer to the relevant specification for HARQ-ACK codebook which may contain the determination of   for that HARQ-ACK codebook.  

We have
Observation: for the determination of   for multiple HARQ-ACK codebooks, it is prudent to refer to relevant specification for each HARQ-ACK codebook in the determination procedure.


In TS 38.213 (v17.4.0), for power control for HARQ-ACK UCI at priority 1, the following text can be found. It is clear once the specification text is clarified with the agreement from RAN1 #114bis, the handling of HARQ-ACK codebooks at priority 1 from 9.2.5.3 is also covered by that. If there is any ambiguity in that understanding, we suggest RAN1 to clarify on that.

Proposal 2: Confirm the understanding that specification clarification from RAN1 #114bis covers the Clause 9.2.5.3 processing.



[bookmark: _Toc145664317]9.2.5.3	UE procedure for reporting UCI of different priorities
…
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission as described in clause 7.2.1 assuming that the PUCCH includes only UCI bits of priority 1, where . If bits,  replaces  in the  calculation in clause 7.2.1; otherwise,  replaces  in the calculation in clause 7.2.1.
…

Conclusion
 
Observation: for the determination of   for multiple HARQ-ACK codebooks, it is prudent to refer to relevant specification for each HARQ-ACK codebook in the determination procedure.

Proposal: Confirm the understanding that specification clarification from RAN1 #114bis covers the Clause 9.2.5.3 processing.
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