
3GPP TSG RAN WG1 Meeting #70





R1-123713
Qingdao, China, 13th – 17th August 2012
Agenda Item:
7.5.5.2
Source:


ASUSTeK
Title:    SRS power control for CoMP
Document for: 
Discussion and Decision
1. Introduction

    In RAN1#68 meeting, there were some discussions on SRS power control for CoMP. The key aspect to discuss is that whether there should be different SRS power control schemes targeting for measuring DL channel quality and UL channel quality if the CoMP transmission points and reception points are decoupled, as mentioned in Chairman’s note from RAN1 68:
Conclusion:

Continue discussion until next meeting. Consider the issues such as

· Support of separation of DL and UL association points

· Relation to the PUCCH/PUSCH PC, especially for scenario 4

· Scenarios where CRS is transmitted in an SFN fashion

    In this contribution, we briefly introduce some potential schemes to erase the discrepancy among SRS for DL and UL and show our views on each candidate.
2. Discussion 

    SRS serves as a signal allowing eNB to measure UL channel quality for frequency domain scheduling as well as downlink CSI derivation according to channel reciprocity. Conventional SRS power control is tied to PUSCH power control as mentioned in 36.213:
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 is the configured UE transmit power defined in [6] in subframe i for serving cell 
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 is a 4-bit parameter semi-statically configured by higher layers for m=0 and m=1 for serving cell 
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. For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1.  For
[image: image6.wmf]1.25

S

K

=

, 
[image: image7.wmf])

(

c

,

SRS_OFFSET

m

P

 has 1dB step size in the range [-3, 12] dB.  For
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 has 1.5 dB step size in the range [-10.5, 12] dB.

· 
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 is the bandwidth of the SRS transmission in subframe i for serving cell 
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 expressed in number of resource blocks.
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 is the current PUSCH power control adjustment state for serving cell 
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, see Section 5.1.1.1.
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 are parameters as defined in Section 5.1.1.1, where 
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However, as now in the CoMP scheme, the UL channel and DL channel would be quite asymmetric so that same power level for DL channel measurement and UL channel measurement is inefficient. One case is that when UE is served by Macro in the DL while served by Pico in the UL, it would consume more power for DL measurement as the SRS has to reach the Macro node. On the other hand, as Pico node suffering from quite smaller pathloss, the power of SRS for UL measurement is much lower. Tying both powers together as in Rel-10 would either increase the UL interference for other Pico nodes in Macro coverage or fail to reach the macro node due to insufficient power. 
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Therefore, designing a power control scheme to fulfil both features is necessary and more efficient. According to Rel-10 equation, there are several parameters that could be modified to serve this purpose. In the following, they will be introduced one by one:
· Different maximum power level 
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As mentioned previously, one drawback of inaccurate power calculation would create more interference to the Pico nodes nearby for UL channel measurement. To avoid the interference, one way is to guarantee the orthogonality between UE served by different Pico in the UL. However, it also would increase the capacity dramatically as the number of Pico nodes increase and the cell splitting gain provided by CoMP cannot be utilized. With the ability to set different maximum power for UL measurement and DL measurement, the interference can be under the control of eNB and the resource reuse is easier. However, setting maximum power independently cannot make the SRS power independent to each other for UL and DL.
· Different offset values 
[image: image19.wmf])

(

c

,

SRS_OFFSET

m

P

/
[image: image20.wmf])

(

c

O_PUSCH,

j

P


As the characteristics of UL and DL become divergent, using same offset power is not efficient and the existing SRS power offset may not be enough to take into account the pathloss difference between Macro node and Pico node as currently it can only be within the range of [-10.5,12] dB. Therefore to serve the purpose of decoupling the power control between DL and UL, either increasing the range of SRS power offset or introducing another parameter to substitute the function of 
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 can work.
· Different pathloss estimation point
If the source of discrepancy comes from incorrect pathloss reference, one solution of course is to introduce pathloss estimation for different nodes.  However, for certain scenario such as CoMP Scenario 4, all the nodes have the same cell id so that it is hard to perform pathloss estimation to certain point according to CRS. One possibility is to introduce CSI-RS based solution for pathloss measurement. However, it is already agreed not to introduce such scheme for PUSCH/PUCCH power control. With that in mind, introducing CSI-RS based solution only for SRS seems to introduce much more impact both for specification and hardware implementation. Therefore it is considered improper to fix SRS problem by new pathloss estimation scheme.
· Different TPC command loop 
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As powers of SRSs for UL and DL may not need to be increased at the same time, more TPC commands are to be signalled to fulfil the desired power for the two cases. Moreover, if no other parameters are modified, the currently granularity of TPC command is not sufficient to compensate the pathloss difference. However, introducing new granularity may come with increasing payload size of PDCCH, which introduce more impact to the specification. Besides, it is not so clear how to identify a TPC is targeting for DL or UL if independent loop is introduced.
In summary, introduction of different power control parameters for SRS are preferred to solve the power inefficiency. Among them, different pathloss estimation reference is not preferred considering the impact to the current scheme. TPC can guarantee the independent power control for two types of SRS, while more efforts are needed to allow UE to identify which TPC to apply. Other parameter can be easily reconfigured by higher layer. 
3. Conclusion

In this contribution, the issues related to SRS power control for CoMP are discussed. We consider to solve the power inefficiency is important for SRS targeting for UL and DL. Several potential candidates to implement different power control schemes are raised. It is proposed to consider and determine which parameters are separately introduced for SRS targeting for UL and DL.
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