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1 Introduction
An email discussion on this issue had been kicked off after RAN1 #68bis and proposals from email discussion is presented below [1]:
Option A: SRS power control is linked to the power control of PUSCH (as in Rel-10) with an increased range of the power offset value P_SRS_offset(m), where m=0, 1, …, N-1 where N>=2. 

· Note that this is basically the option 1 with acknowledgement that 2 offset values are already supported in Rel-10 when N=2.

· The signaling of P_SRS_offset(m) needs further discussion
Option B: Introduce an additional SRS power control process for DL CoMP in addition to the power control for UL CoMP reception where the additional power control process is not tied to the power control of PUSCH through an offset value.

· The Rel-10 SRS power control is still supported by the Rel-11 UE.

· The new SRS power control process at least has its own CL-PC, and maybe also its own OL-PC.
· Both SRS power control processes are applicable at least to aperiodic SRS
In the following, based on the detailed analysis, we will give out our observations and proposals on SRS power control in this contribution.
2 Discussion

When SRS is used as measuring the downlink CSI based on channel reciprocity, the reception points of uplink and transmission point of downlink can be different. Concerning about the SRS PC issue several consensuses has been achieved on the enhancement approach such as the same transmission power SRS for different link is not optimized, minimal specification changes would be preferable and separate consideration should be taken for UL CoMP and DL CoMP, etc.
· Enhancement based on option A

Given that the needed transmission powers of SRS for uplink measurement and downlink measurement are different, it is beneficial to configure different values of the power offset for UL and DL separately through RRC signalling. Consider the bias between the SRS power and PUSCH power would be expanded because of the different reception points， the range of the parameter 
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[2][3]in the PC formula may need to be extended accordingly.
From the perspective that the transmission powers of SRS for UL CoMP and DL CoMP need to be different one possible solution is to trigger periodic SRS and aperiodic SRS separately. The value of 
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 is signalled different for periodic SRS and aperiodic SRS. 
Once aperiodic SRS is triggered for UL and DL needs, there could be a problem for the SRS PC . Consider that SRS power is no doubt different for UL and DL measurement, it is reasonable to increase power offset value P_SRS_offset and allow N>2 so that there would be two or more power offset values especially for aperiodic SRS. Which value is used can be indicated implicitly or through RRC signalling.  Option A would be beneficial in the aspect of standard effort and implementation complexity.

· Enhancement based on option B

Introducing an additional SRS power control process for DL CoMP means separate UE-specific setting for open-loop and closed-loop parameters need to be defined.
Open-loop parameters include reference transmit power and path loss compensation factor
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. New PC process means 
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 should be UE-specific and reference transmit power should base on CSI-RS.
Note that path loss compensation factor
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is set as a compromise between interference and performance and it cannot solve the essential problem of SRS PC which is caused by different reception points.

Note the pros and cons of CSI-RS based pathloss measurement method for power control has been thoroughly studied, considering the time frame for Rel-11, it is better not to repeat these discussion for SRS. In fact, the use of CSI-RS RSRP measurement for SRS is particularly questionable, since the configuration/reconfiguration of CSI-RS RSRP measurement set itself is relying on SRS anyway. Also, it is difficult to derive the actual pathloss for SRS power control, as the UE has no idea of what TX/RX points will be used. This can be illustrated from the following simulation result:
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Figure 1: pathloss error between multipoint reception and single point reception
For closed-loop PC process, introducing new TPC command may cause several problems. First, it would be difficult to give out the definition of this TPC command not tied to PUSCH. Second, if this new TPC command is used for only DL CoMP which means there would be two TPC command simultaneously and of course bring signalling waste. The last but not the least, if this new TPC command is used for both UL CoMP and DL CoMP, there will be confusion if the transmission power of SRS for UL CoMP need to be ramp up but the power of SRS for DL CoMP need to be constant or decrease. 
Option B will definitely bring great change in the specification and more details need to be further studied before significant improvement presented.
Considering the aspect of simplification, standard effort and easy implementation, we propose: 
Proposal: SRS power control can be enhanced via configuring different value of the 
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 for UL and DL measurement separately together with expanding the range of
[image: image8.wmf])

(

c

,

SRS_OFFSET

m

P

 if necessary.
3 Conclusion

We have discussed the solutions of SRS PC enhancement and solutions and conclude:
Proposal: SRS power control can be enhanced via configuring different value of the 
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 for UL and DL measurement separately together with expanding the range of
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Appendix
Table 1: Simulation assumptions
	System bandwidth
	10 MHz – FDD

	Channel model
	ITU UMa for Macro, UMi for LPN (100% oudoors) details in TR36.819

	Number UEs per macro cell
	25 

	Number of cell
	19

	Transmit power
	46 dBm Macro, 30 dBm LPN, 23 dBm max UE

	Power control
	Alpa = 1; P0 = -106 dBm for all nodes, CRE = 0dB

	Antenna model
	Described in TR36.819

	COMP scheme
	Independent UL and DL cell selection
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