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1. Introduction
The spec impacts of UL CoMP were discussed in RAN1#66bis and the followings were agreed.
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In this contribution, we share our view on UL transmit power control (TPC), and show our preference on the candidate schemes for Rel-11.
2. Candidate Schemes for TPC enhancements
As discussed in many documents [1]-[15], the legacy TPC mechanism, which formula is captured below, may not work well for CoMP scenario 3 and 4 because of the mechanism for estimating UL path loss from DL RSRP. 
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In CoMP scenario 3, approximately 30 % average cell throughput would be lost by the asymmetric coverage issue between DL and UL [13]. On the other hand, CoMP scenario 4 specific issue is that CRS port 0 may be operated by macro only, or SFN of macro and LPN. Since UL TPC is performed by using RSRP of CRS port 0 and CRS port 0 is transmitted by macro, it is obvious that power control targeting only LPN cannot be realized, i.e. transmit power is determined taking macro eNB presence into account.

Considering the above issues when the Rel-8/9/10 TPC mechanism is reused for UL CoMP, it would be good to reconsider the principle that UL path loss for open loop TPC is estimated from DL CRS port 0, because this mechanism is less flexible for the deployment scenarios in Rel-11 or later.
Observation
· Decoupling of the relationship between DL CRS and UL path loss calculation makes sense for Rel-11 scenarios.
· DL transmission point is determined based on RSRP, and UL reception point is determined based on path loss.
The next question is whether or not any spec change to realize the decoupling is necessary. In other word, even if the open loop TPC mechanism in Rel-8/9/10 is kept as it is, closed loop TPC is still available to adjust the Tx power suitable for the desired reception point(s). In that case, the new path loss estimation mechanism is performed only in eNB scheduler, and the UEs have only to follow the legacy open loop TPC. Considering this, we can classify the candidate solutions into three as Table 1 below. 
Table 1 Comparison of Rel-11 UL TPC

	
	Option 1
	Option 2
	Option 3

	Summary of technique
	Open loop TCP is practically disabled, and closed loop control by Rel-8 mechanism
	Open loop control by setting target CSI-RS antenna port(s)
	Automatic cell selection using a specific function

	Example
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	CSI-RS port is configured for PLc calculation
	PLc = min( PLc(1), PLc(2), … ,  PLc(N) ), where PLc(n) is the passloss value at reception point n

	Layer of Signalling
	L1 and L3(RRC)
	L3 (RRC)
i.e. target reception point (CSI-RS port) is configured
	L3 (RRC or SIB)
i.e. list of reception point (CSI-RS ports) is broadcasted.

	Signaling overhead
	Low
- RRC can be used to roughly set the desirable Tx power, and then TPC command is used for adjusting / tracking
	Medium
-RRC reconfiguration will performed target Rx point is changed by UE mobility
	Low
- the list of reception point(s) is updated only when handover is performed

	Convergence time to reach desired Tx power
	Long
- only values of -1, +1, and +3 dB are available
	Long
- wait for RRC completion
	Short
- Open Loop TPC can track the desired power 

	Flexibility / simplicity of reception point selection
	Less Flexible
TPC command is available to adjust the reception point
	Flexible
The reception point can be selected flexibly and directly.
	Less flexible
only the pre-determined scheme(e.g. min) can be achieved. However, TPC command is available to adjust the reception point

	Need of Spec support
	Basically no spec change
Need more discussion if value range of  is not enough, more values should be added
	Necessary
	Necessary



It seems that Option 2 might be the majority view among companies because this scheme can solve the issues above by a straightforward approach. In addition, Option 2 can achieve the enough flexibility to control the desired reception point(s). However, option 2 has a drawback that requires RRC signalling for the reception point change. If this reconfiguration happens so frequently, the overhead of RRC will not be negligible and should be avoided. In addition, the main motivation of Option 2, i.e. explicitly select the non-closest reception point(s), can also be achieved by the combination of Option 3 and TPC command that requires less RRC signaling.
In addition, it should be keep in mind that the scheduler should at least employ Option 1 for legacy UEs. In that sense, the same algorithm can be applied for Rel-11 UEs, thus the motivation to introduce Option 2 and 3 would be unclear. Therefore, the clear benefit of Option 2 and 3 over Option 1 should be clarified. 
Observation:
· The benefit of Option 2 and 3 is unclear considering that Option 1 is at least necessary to support legacy UEs.
3. Conclusion

In this contribution, we shared our views on UL TPC to obtain the maximum gain in Rel-11 HetNet scenarios. 
Proposal:
· Study more which option (1, 2 or 3 in Table 1) is the best solution for Rel-11 UL CoMP, taking into account that Option 1 is at least necessary to realize adequate TPC for legacy UEs.
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Potential areas of standard impact in support of UL COMP includes:


Uplink power control


Uplink DMRS and SRS


Uplink control


Uplink timing


Impact of legacy UE should be taken into account 
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