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Introduction
Email discussion on TPC on dual connectivity has held. We propose to take following candidate 3. This document promotes the candidate 3.

	· Candidate 3: Dynamic power-sharing with PMeNB and PSeNB, where maximum transmit power per eNB/CG can exceed PMeNB or PSeNB
· Maximum transmit power per serving cell is PCMAX,c
· Maximum transmit power per eNB/CG (for non-PRACH transmission, FFS on PRACH) is (PCMAXPMeNB) for SeNB and (PCMAXPSeNB) for MeNB
· Maximum transmit power per UE is PCMAX
· PMeNB + PSeNB is equal or less than UE total maximum output power PCMAX





Discussion

Candidate 3 has following properties. 
-  Candidate 3 behaves better than candidate 1 and better than candidate 2 in synchronous and/or UE processing time is sufficient. Candidate 3 behaves as semi-static assignment in asynchronous or UE processing time is not sufficient. 
When UE is in synchronous and/or UE processing time is sufficient, candidate 3 can fully utilize UE's transmission power up to Pcmax similar to candidate 1. If total power exceeds Pcmax, the ratio could be based on semi-static configuration of PMeNB/PSeNB. Candidate 1 may allocate power based on "earliest transmission has priority" or just simply to reduce de-priorized CG. Therefore, candidate 3 is better controllability of the power between CGs than candidate 1. Candidate 2 does not allow transmitting more than semi-static configuration power PMeNB/PSeNB. If one of CG is configured to 100% power, in no transmission in the other CG, it allows to fully utilize UE's transmission power up to Pcmax but other CG may have the possibility of 0% power. If one of CG is not configured to 100% power, even there is no transmission in the other CG, UE cannot transmit up to up to Pcmax. Therefore, candidate 3 is better power utilization than candidate 2.
When UE is asynchronous or UE processing time is not sufficient, UE can transmit up to (Pcmax - maximum (Power_used_by_ongoing_tx_in_other_CG, Power_reserved_in_other_CG)). Therefore, it allows the operation when UE processing time is not sufficient.

-  Candidate 3 can reserve certain power for certain eNB without sacrificing the other eNB's scheduling behaviour.
In interference limited deployment like small dense cell deployment, to use the power as expected is important for good interference management. More than scheduled is actually harmful similar to less than scheduled is also harmful. Not to obtain the power as scheduled is also harmful for downlink efficiency perspective (when SeNB PUCCH is de-prioritized). These can be managed by PMeNB/PSeNB. 
On the other hand, in power limited deployment like sparse small cell deployment, fully utilize the UE power even more or less than expected are useful but still it is up to the other eNB's scheduler decision. 
Therefore, candidate 3 can work well both interference limited deployment and power limited deployment.

-  Candidate 3 allows the UE implementation that basically semi-static power split without sacrificing UE processing time reduction. 
If the condition met, dynamic power sharing between eNBs is applied. When processing time is not sufficient, UE reserve the power for one eNB by PMeNB/PSeNB. Then UE can start the transmission without waiting the latter eNB in time. 
The condition that processing power is not sufficient could be based on TA value, timing relations, and several conditions. Or all condition could be up to UE implementation. Our view is up to UE implementations as strict condition are more difficult to specify them. If the condition meet, to utilize the available power is better. 
Therefore, candidate 3 can work well in both conditions that UE processing time is available and UE processing time is not sufficient.

-  How the power over PMeNB and PSeNB are shared?
One way is to specify the detail on how the power scaling/prioritization. Example could be always PCG. Another could be time-first priority. Yet another could be proportional to the ratio of PMeNB and PSeNB. Regardless of which scheme is specified, we think to utilize the power is much better than not to utilize them just because it cannot fulfil the priority rule specified. Therefore, another way is it is also up to UE implementation. 
We note that by setting semi-static guaranteed power PMeNB and PSeNB accordingly, prioritization among CG can be already well available in candidate 3. If PSeNB is set to zero, it means PCG is always higher priority. By setting PSeNB , the level of the priority to PCG and how much the power in SCG for example PUCCH is allocated can be adjusted already in candidate 3. We don't expect the configuration PMeNB is zero but depending on PMeNB, how much SCG can utilize the power is controlled. 
Once the power per CG is decided, the power allocation within CG is based on Rel.11 CA rule. Therefore, the power control design in CA can be reused fully.

-  How the PHR are reported?
Our preference is to report based on PMeNB and PSeNB as it is natural to show whether the power is available or not. Note that PHR can be plus/minus range. 
On the other hand, as far as eNB knows the other eNB's PCMAX,c and the other eNB's PMeNB/PSeNB, which these are semi-static, to report based on PCMAX,c also works because the same information can be obtained.
Although it not so explicit, our understanding of RAN2 PHR handling is, PHR of both MeNB and SeNB are reported to both MeNB and SeNB. If PHR of MeNB is only reported to MeNB and PHR of SeNB is only reported to SeNB, there is no need of the RAN2 agreement "Pathloss change, P-MPR change, and SCell activation triggers PHR for both MAC entities". Therefore, using PHR without backhaul exchange, MeNB can know SeNB's power situation and SeNB can know MeNB's situation.
To report based on PMeNB/PSeNB can reduce the backhaul negotiation of above parameters.
We view PHR is based on virtual PHR, where PHR is normalized to one PRB transmission. As eNB does not aware the other eNB's scheduling behaviour, it allows better understanding of the sum of path loss + TPC accumulation situation. Using such normalized PHR as virtual PHR, eNB can estimate the situation when certain numbers of PRBs are assigned. In normal PHR, in addition to path loss + TPC accumulation, the additional unknown variable, the number of PRB, affects. Therefore, it is difficult to estimate/predict the power situation to assign certain number of PRBs.
We are also ok to report normal PHR in addition to virtual PHR if necessary. It allows knowing how often the scheduling reaches to maximum power.

- The relation to RAN2 LS R2-141848?
Our understanding is it says PUSCH carrying RRC on MCG is essential. It does not say whether it should be same Tx power with non-CA operation for PUSCH carrying RRC on MCG. Important factor would be "when allocate the power by eNB for PUSCH carrying RRC on MCG, the transmission power by UE for PUSCH carrying RRC shall be same as the allocated power as much as possible".  To reduce the power of PUSCH carrying RRC on MCG depending on the other cell's activity like PUCCH of SCG is not so welcomed. Candidate 3 can meet the requirement of RAN2 LS R2-141848.
In addition, candidate 3 does not check whether the content in PUSCH is RRC or not. Therefore, it can avoid the layer violation, which is complicate the UE design.
Candidate 3 can fully utilize the power up to Pcmax differently from candidate 2. Therefore, it fulfils the requirement of LS better than candidate 2.

- Transmission power of SRS and PRACH?
We see the need to discuss separately. 

Conclusion
We proposed to take candidate 3 for TPC of dual connectivity. Candidate 3 has following merit. 
-  Candidate 3 behaves better than candidate 1 and better than candidate 2 in synchronous and/or UE processing time is sufficient. Candidate 3 behaves as semi-static assignment in asynchronous or UE processing time is not sufficient. 
- It allows predictable power allocation for eNB scheduler in interference limited deployment. It allows fully utilize UE power in power limited deployment. Therefore, it can work well in both interference and power limited deployment.
- It can work well in both UE processing time limitation case and UE processing non limitation case.
- It does not require the layer violation in order to protect RRC in MeNB, which is important for UE mobility.
- It reduces the need of backhaul coordination of the power when PHR is based on MeNB/SeNB.
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