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1. Introduction
The spec impacts of UL CoMP were discussed in RAN1#66bis, and the followings were agreed [1]: 


However, the detailed enhancements for SRS have not been discussed yet. In this contribution, we share our view on SRS enhancements to support efficient UL CoMP, in addition to the completion of the missing SRS functionalities in Rel-10.
2. Discussions 
2.1. Necessity of frequency hopping and multi-shot for A-SRS
In Rel-10, aperiodic SRS (A-SRS) is supported in addition to periodic SRS (P-SRS) to achieve more efficient resource management. However, the frequency hopping as in Rel-8 P-SRS is not supported for A-SRS. In our view, frequency hopping is a mandatory feature to support wider-band sounding for power-limited UEs. Furthermore, if frequency hopping is NOT supported for A-SRS but for P-SRS, which means that A-SPS and P-SRS are not compatible to each other, then their co-existence is not allowed. Therefore, frequency hopping for A-SRS should be agreed to complete the A-SRS functionalities.
Proposal:

· Frequency hopping should be supported for A-SRS, because the current specs for A-SRS is incomplete.
On the other hand, support of the multi-shot A-SRS was discussed together with frequency hopping during Rel-10 discussions, because short-span triggering is preferable to obtain wider-band channel information. In our view, the concept of multi-shot A-SRS itself is natural because A-SRS is contiguously triggered as long as UL buffer is not empty. It is noted that the support of multi-shot doesn’t bring new issues (expect for the number of functionalities) if the number of shots is configurable by the network. In addition, the one of the motivations of multi-shot A-SRS is edge enhancement, and this is important for CoMP because UL signals have to be detected by the non-serving cells, which Rx power is not efficiently high. Therefore, the pros and cons of introducing A-SRS should be discussed in Rel-11, taking CoMP aspects into account.
Proposal:

· Multi-shot A-SRS should be studied more taking into account CoMP aspects, which was not discussed in Rel-10.
2.2. Different TPC mechanism/parameters for SRS from PUSCH
The motivation to use different TPC mechanism/parameters for SRS from PUSCH is to ensure the different Rx point(s) depending on UL channels [2]. However, as discussed in our companion contribution [3], increase of Tx power may cause inter-cell interference, and would deteriorate the SRS detection. And we have seen no evidence to prove the benefit of it so far, at least for FDD. Even if it is useful for CoMP operation, UE-specific power offset for SRS, 
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, is already specified. 
Proposal:

· For FDD, study further whether different TPC mechanism/parameters for SRS from PUSCH is necessary or not, taking into account the feasibility of SRS detection at non-serving cells.
3. Conclusion

In this contribution, we shared our views on SRS enhancements taking CoMP aspects into account. Our proposals are summarized as following:
Proposal:
· Frequency hopping should be supported for A-SRS, because the current specs for A-SRS is incomplete in Rel-10.

· Multi-shot A-SRS should be studied more taking into account CoMP aspects, which was not discussed in Rel-10.
· For FDD, study further whether different TPC mechanism/parameters for SRS from PUSCH is necessary or not.
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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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