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1 Introduction
In RAN1#62bis meeting, there was discussion about SRS power control, especially simultaneous SRS and PUCCH transmission [1]. As an extension of the discussion, in this contribution we discuss about power control issue and UE behaviour in case of collision of SRS and PUSCH/PUCCH transmission in a cell or different cells.
2
Discussion
2.1
SRS + PUCCH/PUSCH in a Cell 
In this section, we only discuss the case of collision (in the last symbol of the same sub-frame) of SRS transmission and PUSCH or PUCCH transmission in a cell. In this case it seems natural to reuse the same UE behaviour defined in Rel-8 as much as possible. For example in case of SRS transmission and ACK/NACK transmission collide in PCell, there are 2 options which are ‘shortened PUCCH’ or ‘SRS dropping’ configured by RRC signalling. And if SRS transmission and CQI transmission collide, then CQI transmission should be dropped. And for the case of SRS and PUSCH transmission, PUSCH is rate-matched around SRS. 
Proposal 1: In case of collision of SRS transmission and PUSCH/PUCCH transmission in a cell, reuse Rel-8 rules.
2.2
SRS + SRS in different UL Cells 

It was agreed in RAN1#59bis that SRS transmission of each cell is independently configured in case of carrier aggregation [2]. In this case simultaneous SRS transmissions could exist in different cells. There can be two approaches to handle simultaneous SRS transmissions as the followings.

One approach is allowing simultaneous SRS transmissions in different cells. In this case a new power reduction rule due to maximum power limitation or MPR should be defined. As a simple reduction rule, we prefer equal power reduction among SRS transmissions in case of maximum power limitation or MPR.
Another approach is only permitting single SRS transmission through specification not to induce unnecessary power reduction, because this power reduction, which eNB could not be aware of, could degrade SINR measure on the SRS transmission BW and decrease system performance. In this case SRS dropping rule should be specified when more than 2 SRS transmissions collide. Such dropping rule could be based on CIF order or configured order and so on. 

Proposal 2: In case of collision of multiple SRS transmissions in different cells, UE behaviour between approach 1 and 2 should be decided.
2.3
SRS + PUCCH in different UL Cells 

In this section, we discuss the case of collision (in the last symbol of the same sub-frame) of SRS transmission and PUCCH transmission in different cells. There can be 4 alternatives to handle the case of SRS/PUCCH simultaneous transmission as the followings. 
· Alternative 1: Always simultaneous transmission of PUCCH and SRS. 
This alternative always allows simultaneous transmission of SRS and PUCCH in the last symbol of the same sub-frame regardless of PUSCH/PUCCH simultaneous transmission mode. In this option we need to clarify power reduction rule due to maximum power limitation or MPR. In that case it is preferred that PUCCH transmission is prioritized over SRS transmission.
· Alternative 2: Always SRS dropping in case of PUCCH and SRS collision
In this alternative SRS transmission is always dropped when PUCCH and SRS transmission collide. Therefore there is no additional issue of power reduction rule due to maximum power limitation and MPR. 
· Alternative 3: Simultaneous transmission of PUCCH and SRS by RRC configuration
This alternative let eNB choose between Alternative1 and Alternative2 by RRC configuration.

· Alternative 4: Simultaneous transmission of PUCCH and SRS depending on PUSCH/PUCCH transmission mode

If it can be considered that SRS transmission is similar to PUSCH transmission, SRS/PUCCH simultaneous transmission could be tied with the PUSCH/PUCCH simultaneous transmission mode. If PUSCH/PUCCH simultaneous transmission is configured, then SRS/PUSCH simultaneous transmission is allowed. Otherwise, SRS transmission is dropped in case of collision of SRS/PUCCH.
Proposal 3: In case of collision of SRS transmission and PUCCH transmission in different cells, UE behaviour among 4 alternatives should be decided.
2.4
SRS + PUSCH in different UL Cells 

We also need to clarify UE behaviour in case of collision of SRS transmission and PUSCH transmission. One approach to handle this case is just allowing simultaneous transmission of SRS and PUSCH. In this case we also need to define power scaling rule among SRS and PUSCH without UCI and PUSCH with UCI. Another approach is the rate-matching (as in Rel-8) of PUSCH in case of simultaneous transmission of PUSCH and SRS. In this case there is no issue of additional power scaling rule. Considering the simplicity, the second approach is preferred.
Proposal 4: In case of collision of SRS transmission and PUSCH transmission in different cell, PUSCH is rate-matched.
3 
Summary
In this contribution we mainly discuss about the cases of collision of SRS transmission and PUSCH/PUCCH in a cell or in different cell. The followings are summarized proposals of this contribution. 

Proposal 1: In case of collision of SRS transmission and PUSCH/PUCCH transmission in a cell, reuse Rel-8 rules.

Proposal 2: In case of collision of multiple SRS transmissions in different cells, UE behaviour between approach 1 and 2 should be decided.
Proposal 3: In case of collision of SRS transmission and PUCCH transmission in different cells, UE behaviour among 4 alternatives in section 2.3 should be decided.
Proposal 4: In case of collision of SRS transmission and PUSCH transmission in different cell, PUSCH is rate-matched.
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