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1. Introduction

In RAN1 #82 meeting, the following agreements and working assumptions were made regarding SRS capacity enhancement. [1]
Agreement:

· Specify at least the following SRS capacity enhancements in Rel-13: 

· Increase the number of UpPTS SC-FDMA symbols for SRS

Working Assumption:

· Increase number of combs to 4

· FFS: Max number of CS  

Other enhancement techniques that have been studied in the SI or submitted at RAN1#82 can also be discussed at RAN1#82bis. 
In this contribution, we would like to clarify power control issues in case of SRS capacity enhancement schemes including increasing UpPTS symbols. 
2. Discussions on power control for SRS capacity enhancement
2-1 Power control issues for extended UpPTS


In legacy SRS power control scheme, a UE determine the transmission power according to power control parameters (e.g., P0, alpha, etc) via RRC. Additionally, SRS offsets are configured for power control of SRS symbols including UpPTS transmission. In Rel-12, two UL subframe sets regarding UL power control were defined to mitigate the interference between different TDD UL-DL configurations, and the association of power control parameters with a UL subframe is separately configured via RRC.

For extended UpPTS symbol, since they still belong to a special subframe, two subframe sets for different TDD UL-DL configurations are also supported without specification impact. Therefore, the legacy power control scheme could be transparently applicable to extended UpPTS symbols when it can be assumed that same power control configuration might be used within a UL subframe.
Observation 1: 
Legacy SRS power control scheme for special subframe is transparently applicable to extended UpPTS symbols. 
2-2 Power control issues for other SRS enhancement techniques

In [3], two options for allocating additional SC-FDMA symbols in UpPTS to transmit SRS for Rel.13 UE are introduced. eNB can allocate extended UpPTS symbols to Rel.13 UE with either non-orthogonal to legacy allocation or orthogonal to legacy allocation. On top of extended UpPTS symbols for SRS capacity enhancement, we can additionally consider the other techniques for more enhancing the SRS capacity. For example, time domain OCC and increasing number of SRS combs can be considered as explained. 
·  Time domain OCC

Time domain OCC is beneficial to SRS estimation performance thanks to repeated SRS symbols. The practical gain of time domain OCC is a power-boosting effect. It is preferred in particular in a noise-limited channel environment, such as a cell edge where there are UEs suffering a power-shortage problem
·  Increasing number of SRS combs
The target of the increasing number of SRS combs is to provide additional SRS capacity in a same bandwidth. The comb4 SRS could provide maximally 2 times capacity against the comb2 SRS. On the other hand, the SRS channel estimation performance might be degraded due to the shorter sequence length of comb4 SRS.

Depending on whether other SRS enhancement techniques (e.g. time domain OCC and increasing number of SRS combs) are applied or not, the adjustment of power control might be necessary. For instance, the channel estimation performance of comb-type SRS can be different for comb2 SRS and comb4 SRS because of the different sequence length. Therefore, when SRS symbols which applied with different techniques such as comb2 & comb4, and time domain OCC ON/OFF are considered as periodic/aperiodic SRS transmission, the different power control schemes  might be necessary. 
Especially, in case of non-orthogonal to legacy allocation in [3], since the legacy and extended SRS regions are combined and different SRS enhancement techniques can be applied to legacy and extended SRS region, new SRS power control scheme might be considered. 
Observation 2: When different SRS enhancement techniques (e.g. time domain OCC and increasing number of SRS combs) are applied to SRS regions including legacy and extended UpPTS symbols, UL different power control adjustment according to SRS enhancement techniques might be considered.
3. Discussion and Conclusion

This contribution has discussed power control for SRS capacity enhancement techniques, and we made following observations
Observations:
· Legacy SRS power control scheme for special subframe is transparently applicable to extended UpPTS symbols.
· When different SRS enhancement techniques (e.g. time domain OCC and increasing number of SRS combs) are applied to SRS regions including legacy and extended UpPTS symbols, UL different  power control adjustment according to SRS enhancement techniques might be considered
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