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1. Introduction
New UL TPC mechanisms suitable for UL CoMP were discussed in RAN1#67 and two ways forward are proposed [1] [2]. After the long discussions, the following observation was captured:
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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 considering the following scenario for HetNet.
· DPS (Dynamic Point Switching)
2. TPC for DPS 
In this section, we describe our view on which design of TPC is the best to support UL DPS. Note that DPS here means that UL signal is received by the eNB other than the point where DL signal is transmitted, as in Figure 1. In addition, only single reception point is considered here to simplify the deployment model.
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Figure 1 Concept of macro-pico DPS for HetNet

During Rel-10 HetNet discussions, it was reported that the strong interference in the case of UL HetNet would cause the severe performance degradation. As a solution, DPS would be one of the best solutions because the best reception point in terms of UL can be selected irrespective of DL transmission point and unnecessary strong Tx power will not be transmitted from UEs anymore. 

However considering the coexistence of legacy UEs, the ideal DPS is not so easy because new specified TPC mechanism is not applicable to the legacy UEs. It should be noted that legacy UEs should also be the target of DPS to avoid the unnecessary interference. Otherwise, pico cells still suffer from strong interference form legacy UEs that should be applied DPS. Even though the use of DPS itself is up to eNB implementation, the Rel-8/9/10 specs don’t support the flexible power control mechanism to choose optimum UL reception point other than serving cell. As a consequence, the performance of pico cells cannot be improved drastically due to unstable stable inter-cell interference. 
Considering above discussions, it is clear that a TPC mechanism to realize should be based on the existing mechanism in Rel-10, e.g. TPC command, RACH based approach [3] and/or UE-specific power control by 
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Observation:

· DPS is one of the most important scenarios for HetNet, because pico cells strongly suffer from macro UEs.
· In order to avoid unnecessary interference from macro to pico, all the UEs including legacy UE should be the target of DPS. 
· TPC for DPS is realized by using the existing mechanism, i.e. TPC command and/or PO_PUSCH , for legacy UEs. 

· This approach is also applicable for Rel-11 UEs.
However, introduction of a new TPC mechanism for Rel-11 UEs might be reasonable if more stable and easy operation can be achieved, e.g. signaling reduction, or after all legacy UEs completely are eliminated. Going back to RAN1#67 discussions, we have two candidate solutions on the table:
· CSI-RS base PL estimate approach
· Pros:
· Open Loop TPC similar to Rel-8/9/10 is available
· Cons:
· New measurement should be defined. It would be a workload of standardizations.
· Available after CSI-RS is configured.
· RRC based approach

· Pros:
· Less spec impacts
· Cons:
· RSRP estimation by SRS is necessary, and the accuracy should be carefully studied.
As discussed in our companion contribution [4], SRS based RSRP measurement is not always feasible because SRS may be strongly suffer from strong interference. In addition, use of open loop TPC is very attractive because the amount of signalling can be reduced because automatic Tx power adjustment can be performed. Therefore, we prefer to employ CSI-RS based PL estimate approach. Note that we think the drawback “available after CSI-RS is configured” for CSI-RS base PL estimate approach is not harmful because the solution for legacy UEs, i.e. reuse of the existing TPC mechanism in Rel-8/9/10, is applicable.
Proposal:
· CSI-RS based solution is more preferable to RRC based solution because this can achieve automatic Tx power adjustment without signaling overhead.
3. Conclusion

In this contribution, we shared our views on UL TPC to obtain the maximum gain in Rel-11 HetNet scenarios. Taking the observations into account, we propose following:
Proposal:
· If a new CSI-RS based solution is introduced, we prefer CSI-RS based solution because this can achieve automatic Tx power adjustment without signaling overhead.
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Observation (in the context of UL PC):


For the cases simulated so far, network signalling based approach has similar performance as CSI-RS base PL estimate approach


Additional simulation of high mobility cases may be helpful


In the case of RRC based approach, the network needs to monitor COMP UE uplink signals at multiple points, 


CSI-RS based approach is available only after CSI-RS is configured, 


In order for the network to figure out the CSI-RS configuration, one alternative is for the network to measure COMP UE uplink signal at multiple points


Another alternative is based on UE measurement and reporting of  RRM measurement set
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