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1 Introduction
This contribution discusses the remaining issues of uplink power control of NR-NR DC. 
2. Discussion
In RAN1 100 e-meeting, good progress was made on the open issues of uplink power control for NR-NR DC. More specifically, two values were agreed as working assumption for  parameter of dynamic power sharing operation [1]. It provides desirable implementation flexibility at the UE to support dynamic power sharing function by trade-off between processing capability and latency/throughput performance. Meanwhile, there was concern raised about the potential impacts on ongoing signaling framework design in RAN2 and one LS [2] was approved and sent to RAN2 to check the feasibility. 
One issue with regard to dynamic power sharing (DPS) operation was identified and listed in FL summary [3] as Issue #3. It was de-prioritized without discussion simply due to lack of time. 
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Figure 1: Dynamic power sharing with PUSCH without dynamic UL grant on MCG

In general, for dynamic power sharing with dynamic UL grants, the UL grants corresponding to overlapped PUSCHs are compared with the cut-off time to determine whether they shall be considered into power allocation. However, in some cases there is no individual DCI for MCG transmissions as exemplified in FIG.1. Assuming DPS is configured for a given UE, how to handle these cases needs to be discussed.
· Case 1: CG-PUSCH 
· Case 2: Periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS
· For this case, there is no DCI associated with periodic PUCCH e.g. for SR and SP-SRS. 
· Case 3: Group-TPC command by DCI format 2_2, or 2_3 or 2_0 for MCG transmission
· These Group-TPC command DCI formats do not schedule uplink transmissions but would impact on the value of . Therefore, how to handle it needs to be discussed.  DCI format 2_0 does not schedule uplink transmissions but would impact on the value of , since it may cancel or trigger semi-static uplink transmissions.
· Case 4: Uplink transmission skip for MCG dynamic grant PUSCH/configured grant PUSCH due to 5.4.3.1.3 of TS38.321 or by DCI format 2_4
· This DCI format 2-4 does not schedule uplink transmissions but would impact on the value of . Similarly, for configured grant PUSCH transmission occasion, the UE may or may not transmit the PUSCH. For dynamic grant PUSCH, the UE may skip the transmission if some conditions are met. These are specified in 5.4.3.1.3 of TS38.321.

For Case 1 and Case 2, we believe a simple way should be used to determine the transmission power based on the relevant semi-statically configured parameters by RRC signaling (i.e. for PUCCH listed above and Type-1 CG-PUSCH) or activated DCI format (i.e. for Type-2 CG-PUSCH) including allocated RBs and MCS, etc. In addition, how to handle the TPC command in a group-common DCI (i.e. Case 3) is applied for CG-PUSCH and PUCCH transmission, which was further discussed in the following.  
In Rel-15 NR, the minimum processing time for CG-PUSCH to apply group-specific TPC command is N2 symbols. This is not sufficient to handle the new requirement of DPS for NR-NR DC, i.e. providing sufficient timing to process two cascaded steps, which includes first computing the total transmission power of overlapped transmissions on MCG and then adjusting SCG transmission power accordingly. This is the rationale for  determination and should be also applied for TPC-commands in group-specific DCI. It should be noted that this may not be a severe limitation. In fact, it can be easily handled at the gNB by grouping a number of NR-NR DC UEs with a same  capability to utilize a same GC-DCI format without impacts other UEs. 
Proposal 1: 
· For an uplink transmission on SCG that is not scheduled by UL grants, UE is not expected to take into account the TPC commands in the GC-DCI formats on MCG after  for the power determination of the uplink transmission where  represents the start of the first symbol of the UL transmission occasion. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding Case 4, it is in principle possible to introduce a smaller offset value considering the fact that there is no step-1 involved (i.e. decoding PDCCH on MCG). However, comparing to simply reusing the value of , it is not clear whether this really provides any material benefit in terms of power efficiency, especially considering the small time difference between  and the smaller offset (e.g. several symbols) as well as the probability of CG-PUSCH cancelation. In our view, this increased standard/implementation/testing efforts are not well justified by sufficient performance gains. Hence, our preference is to determine the transmission power correspondingly if the cancelation on MCG occurs before  ; Otherwise, UE is not required to take into account the cancelation for SCG power determinations. 
Based on the discussions above, we made the following proposal: 
Proposal 2: 
· After , UE is not required to take into account the skipped MCG UL transmission due to either DCI format 2_4 or according to section 5.4.3.1.3 of TS 38.321. 

3. Conclusion
Based on the discussions in the previous sections, we proposed the following: 
Proposal 1: 
· For an uplink transmission on SCG that is not scheduled by UL grants, UE is not expected to take into account the TPC commands in the GC-DCI formats on MCG after  for the power determination of the uplink transmission where  represents the start of the first symbol of the UL transmission occasion. 
Proposal 2: 
· After , UE is not required to take into account the skipped MCG UL transmission due to either DCI format 2_4 or according to section 5.4.3.1.3 of TS 38.321. 
References
[1]. RAN1 100 e-meeting Chairman notes 
[2]. R1-2001421	LS on uplink power control for NR-NR Dual-Connectivity
[3]. R1-2000846	Feature lead summary on UL Power Control for NN-DC, Apple


4/4
image1.png
Toffset

i

w oy

< 7

Group TPC command ~ ; Group TPC command L
SCG i ;

MCG





