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1 Introduction 

CoMP study item was closed and a new work item was approved in RAN#53 in [1].  The CoMP work item contains two works for DL and UL separately.  The UL CoMP work item contains the objectives on power control for open-loop and closed-loop operation as follows,
· Study the extent to which specified support is beneficial for UL CoMP operation in homogenous and heterogeneous configurations studied in the CoMP study item. The areas for study include: 

· Enhancements to the uplink power control for open-loop as well as closed-loop operation, e.g., to support selection of intended reception point(s), and path-loss determination and signalling that targets intended reception point(s)
· ……
This paper discusses the SRS power control for UL CoMP.
2 Discussion
The principle of open loop power control is to maximize the received SINR at the target reception points and to minimize the interference to non-reception points.    In UL CoMP, the power control needs to accommodate multiple reception points in the cooperative set to optimize the combining gain.   The enhancement of power control for UL CoMP is to compensate pathloss to multiple reception points within the cooperative set and minimize the interference to those points outside cooperative set.  
The analysis and performance results of PUSCH power control enhancement for UL CoMP for homogeneous network have been shown in [2], [3], [4], and [5].   The PUSCH power control in [2], [3], [4], and [5] employs the principle of cluster power control, where the power is controlled to compensate the greatest pathloss of the points in the cooperative reception set.  The performance results showed that this pathloss compensation strategy provides the best PUSCH system performance. 
SRS is used for UL channel state estimation for link adaptation.  The SRS power setting is critical to the PUSCH performance, and also to DL channel sounding in TDD.  In Rel-10, the setting of
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The 4-bit semi-statically configured
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 is the current PUSCH power control adjustment state for serving cell.  
However, for CoMP, in order to have reliable reception at all reception points in the cooperative reception set, the pathloss in the SRS power control formula needs to take the pathloss of all reception points into account in the calculation in a similar way to that for PUSCH.  We can see from the analysis and evaluation results of PUSCH power control in [2], [3], [4], and [5] that pathloss based on maximal pathloss among all reception points would be the optimal strategy of determining the UL PUSCH Tx power for multiple reception points.   The same strategy of pathloss should apply for SRS power control for UL CoMP.  Thus, we propose that the setting of SRS transmit power is modified in the following
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where
PLc,CoMP = max{PLC,1, PLC, 2 ,…, PLC, N}.

The set of points in the cooperative set whose PLs should be taken into account by the UE in determining  PLc,CoMP should be signalled to the UE by higher-layer signalling. 
If SRS is basically used for frequency-selective scheduling for PUSCH, it may be fine for the set of points to be the same for PUSCH power control and SRS power control. 

However, if SRS is also used for reciprocal DL sounding, either for long-term channel information for FDD or for TDD, the relevant set of reception points at which the SRS need to be received may be different from the relevant set of reception points for PUSCH. 
Therefore it should be possible to signal the set of points whose PLs should be taken into account for SRS power control independently from the set of points for PUSCH and PUCCH power control. 

3 Conclusions

We discussed the SRS power control.  Our analysis showed that SRS power control should follow the same principle as PUSCH power control for UL CoMP, i.e. compensating the maximal pathloss among all reception points gives best system performance for UL CoMP in both homogenous and heterogeneous network deployment scenarios.   
Therefore, we propose:

1. SRS power control for UL CoMP should also be modified to compensate the pathloss based on maximum pathloss to all reception points.  

2. The set of point in the cooperative set from which the maximum PL is selected should be signalled to the UE by higher-layer signalling.
3. The set of points for PL estimation for SRS power control should be signalled independently from the set of points for PUSCH power control.
4 References
[1]. RP-111365, “New WI: Coordinated Multi-Point Operation for LTE
Samsung
WID
new*
RAN1
[R1-LTE-WI CoMP]

REL-11”, Samsung
[2]. R1-111433, “Uplink Power Control Considerations for CoMP”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
[3]. R1-112415, "Uplink Power Control Considerations for CoMP", Alcatel-Lucent Shanghai Bell, Alcatel-Lucent.
[4]. R1-112423, “Individual Setting of Uplink Open-loop Power Control for Heterogeneous Networks with Shared Cell-ID”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent.

[5]. R1-113326,
“PUSCH power control for UL CoMP”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

[6]. R1-113327,
“PUCCH power control for UL CoMP”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

































































































































































































































_1342971103.unknown

_1352025181.unknown

_1361203326.unknown

_1379236437.unknown

_1343475859.unknown

_1255382119.unknown

