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1 Introduction

In RAN1 meeting #78bis, progress has been made on dual connectivity:
Agreement:
· If the transmit power of PUCCH/PUSCH/SRS of a CG is equal to or lower than a guaranteed power configured for the CG, the transmit power is guaranteed

· Except when it is overlapped with a PRACH in the other CG and the UE is power-limited.
Agreement:
· In DC PC mode 1, the remaining power is allocated across CGs in case of power limitation with the following priority order

· HARQ-ACK&SR > CSI > Data > SRS
· MCG > SCG for tie-breaks

· FFS: Whether PSeNB or PMeNB is applicable to SRS
· FFS: UE behaviors in case SRS transmission on one or both CGs and UE maximum power is exceeded

Possible agreements:
· In DC PC mode 2, the remaining power is allocated based on the earlier transmission priority rule as in the case of PUCCH/PUSCH

· The earlier transmission is derived based on the subframe boundary and not based on the SRS starting timing

This contribution gives our views on remaining issues on dual connectivity, e.g SRS power control. 
2 SRS Power allocation together with other channels

It is agreed that at least for PUCCH/PUSCH, priority rules is used for PCM1 and earlier transmission first is used for PCM2. The previous power control rules for dual connectivity are basically 1st-stage power allocation on CG. Rel-11 rules can be looked as 2nd-stage allocation within CG. The 2-stage allocation is done per subframe. However, it is unclear that if SRS should be taken into account the 1st-stage power allocation on CG. This question could lead to different conclusions.

Proposal 1: RAN1 should decide whether SRS power is taken into account for CG power allocation for both PCM1 and PCM2.

2.1 SRS is considered in the rules

If SRS is also taken into account, then the allocated power for each CG can be determined in the beginning of each subframe. The allocated power value is actually worked as the PCMAX as Rel-11 within the CG instantly derived for MCG or SCG.  For the specification, it can reuse the description as we already agreed that Rel-11 rules are reused within CG. Note that due to non-ideal backhaul between 2 CGs, dynamic power sharing between CGs then will not be applied for the 2nd-stage allocation. PCMAX would be replaced by allocated power.
Proposal 2: If SRS power is taken into account for CG power allocation, PCMAX would be replaced by allocated power per CG.

2.2 SRS is NOT considered in the rules

However, if SRS is not considered in the rules of determining each CG’s power, it would be better to consider how dropping/scaling SRS can be done. In this case UE can determine SRS power in the time when it is transmitted.
2.2.1 SRS power allocation in PCM1
In dual-connectivity, for UEs with “Sync+Async” capability, the UE’s UL power control behavior is based on network signaling. If the network signals DC power control mode 1 and the instant UL timing difference between CGs is equal to or less than X us, UE then apply DC power control mode 1 at the time. Otherwise, similar handling is done as in MTA. For a UE supports only synchronized DC scenarios, it is not expected to be configured with dual connectivity if the received subframe boundary timing difference is more than X us. X us should be defined by RAN4 later.
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Figure 1
In figure 1, for PCM1, MCG subframe i and SCG subframe j overlap in Part 2. Powers for MCG and SCG should be determined based on prioritization rules for part 2. For the Part 1, the power allocation should be similar as MTA. Those are 1st-stage power allocation on CG without consideration of SRS.
SRS’s power is only considered at the 2nd-stage power allocation.  It should be considered with both part 2 and part 1. As figure 2 shown, UE need to know the power allocation for both subframe i and subframe i+1. The SRS in figure 2 should consider if either parts can exceed PCMAX. Since power of other channels should be satisfied before SRS, options can be as follow. The options will replace the SRS dropping/scaling defined in Rel-11 CA. 
Option1: UE drop SRS. Dropping can avoid power fluctuation for SRS and thus can ensure the measurement quality. However, it might reduce the measurable SRS occasions.
Option2: If there is no channel other than SRS overlapped in subframe j, SRS should be scaled. Otherwise, UE drops SRS. This can result in more SRS transmission with insufficient power and power fluctuation.
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Figure 2

The CG0(MCG) and CG1(SCG) can overlap for it SRS transmission as shown in figure 3a and 3b. As shown in 3a, if the total power of SRSs and other channels for both CGs (1st stage power allocation) exceed the PCMAX, SRSs will be dropped for option 1 and scaled for option 2. As shown in 3b, if the total power of SRSs and other channels for both CGs (1st stage power allocation) exceed the PCMAX, SRSs will be dropped both option 1 and option 2 due to the overlapping with other channels.
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Figure 3a                                                                            Figure 3b
Similar as Rel-11 CA, the SRS only transmit in case either overlapped part 1 or part 2 should not exceed PCMAX. In figure 4, the part 2 will exceed PCMAX and transmission in subframe i+1 is PUCCH/PUSCH. Thus, according option 1 or option 2 with other channel in CG 1, the SRS should be dropped.
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Figure 4
2.2.2 SRS power allocation in PCM2
For PCM2, UE can determine SRS power in the time when it is transmitted similarly as PCM1.
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Figure 4
The allocated power is first available for earlier CG. When the SRS is transmitted, the SRS should be processed by option 1 or 2 defined for PCM1 in 2.2.1.
Proposal 3: If SRS power is NOT taken into account for CG power allocation, SRS dropping/scaling is defined across CGs:

· For both PCM1 and PCM2, UE can determine SRS power in the time when it is transmitted.

· For both PCM1 and PCM2, if the total transmitted power is exceeded, SRS can follow Option 1or Option 2.
3 Conclusion
This contribution gives our views on remaining issues for supporting dual connectivity. As kind of clarification, the previous power control rules for dual connectivity are basically for 1st-stage power allocation on CG. Rel-11 rules can be looked as 2nd-stage allocation within CG. SRS issue could be concluded as at which stage or when it is treated.
Proposal 1: RAN1 should decide whether SRS power is taken into account for CG power allocation for both PCM1 and PCM2.

Proposal 2: If SRS power is taken into account for CG power allocation, PCMAX would be replaced by allocated power per CG.

Proposal 3: If SRS power is NOT taken into account for CG power allocation, SRS dropping/scaling is defined across CGs:

· For both PCM1 and PCM2, UE can determine SRS power in the time when it is transmitted.

· For both PCM1 and PCM2, if the total transmitted power is exceeded, SRS can follow Option 1or Option 2.
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