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1. Introduction
In RAN1#68bis meeting, the following two options for enhancing SRS power control have been mainly discussed and it concluded that companies are encouraged to come up with a harmonized proposal, based on the commonality identified between these two options
· Option A:  

· Rel-11 UE supports an aperiodic SRS PC process tied to a PUSCH PC process.

· Rel-11 also supports one aperiodic SRS PC process with separate UE-specific setting for the following parameters:

· Open-loop parameters (reference transmit power and path loss compensation factor a) 

· Reference of pathloss 

· CSI-RS based pathloss estimation is supported.

· TPC command f(i)

· Semi-static power offset

· Option B:  

· SRS PC is linked to PUSCH PC (mechanism as in Rel-10) with an increased range of the power offset value P_SRS_offset(m), where m = 0,1,...,N-1 

· The combination of an aperiodic SRS with one power level, and a periodic SRS with another power level, is used to serve DL and UL measurement purposes, respectively.

· This is achieved by the network RRC signaling of power offset values (if N=2 is supported as in Rel-10)

· Link between periodic SRS PC with either DL or UL case depends on network implementation 

· FFS: aperiodic SRS PC are combined for DL and UL needs via link between the power offset value P_SRS_offset and SRS parameter set and N>2 

In this contribution, we will discuss on consideration points of these two options and provide our views on supporting power control option with details.
2. Discussion
In Rel-10, SRS power control is only tied to PUSCH power control but in Rel-11 uplink CoMP, an additional consideration has occurred. In hetnet CoMP, a UE’s uplink transmission point(s) could be different from downlink reception point(s) because of power difference between Macro cell and RRH. And in TDD system, since downlink and uplink share the same frequency band, SRS could be used to acquire not only UL-CSI but also DL-CSI. In this case SRS power control process which is based on uplink transmission could not be proper to be used for downlink point(s) and enhancement has been required. 
2.1 Consideration points of two options
Based on two options it seems that aperiodic SRS(ASRS) might be a target for enhancement of SRS power control. It looks reasonable with the following reasons. SRS power for downlink point(s) requires higher power for uplink point(s), so SRS transmission for downlink point(s) could be better to be scheduled by eNB with dynamic manner according to UE’s traffic situation for the purpose of interference management and prevention of redundant power consumption. Also downlink transmission could be operated in MIMO with much higher probability than uplink and ASRS is appropriate to be used to acquire CSI in multiple antenna system.
When comparing the two options, option A will require more specification impact with additional power control process targeting for DL point(s). It deals with new pathloss measurement, new TPC and modification of RRC parameters. However it is suitable to match SRS power requirement on specific TP(s). On the other hands, option B could minimize the specification impact because it follows the Rel-10 SRS power control with range extension of P_SRS_offset. But in case of UE movement, it could be hard to assign accurate power for UE’s SRS power requirement and might require more frequent RRC reconfiguration

2.2 SRS power control for DL point
If there is only one power control process and SRS power is tied to PUSCH power control, SRS power for DL point(s) could be assigned with inaccurate power. For example in case of UL/DL decoupling and UE moves to Macro cell, the required SRS transmission power for Macro cell would become decreased on the contrary SRS transmission power for RRH would become increased. Hence if closed loop power control for SRS follows the PUSCH TPC command as Rel-10, it could be applied an erroneous power adjustment for SRS transmission for targeting DL point(s) even though P_srs_offset would be reconfigured appropriately. Therefore at least the additional closed power control for SRS should be justified.
In addition, the case of UL/DL decoupling in CoMP scenario 3 and SFN situation in CoMP scenario 4, it is impossible to measure the correct pathloss with Rel-10 CRS based RSRP measurement. To consider power control enhancement, the pathloss error between real and measured is an issue to be solved.
Proposal 1: 

In SRS power control for DL CoMP, option A should be supported.
2.3 Power control selection
Options A supports two power control processes for aperiodic SRS. So UE should be informed which power control process would be used for ASRS transmission. Firstly to indicate power control process, eNB could send a signal by RRC. However among two power control process, if one which is tied to PUSCH is used for targeting uplink point(s) and the other which is new power control is used for targeting downlink point(s), in case UE’s ASRS power control is set to PUSCH tied power control, UE could not transmit ASRS to DL point(s) without RRC reconfiguration. But considering dynamic changes of CoMP mode, the selection of ASRS power control process should be operated in dynamic manner. For dynamic indication of ASRS power control process, DCI format type which triggers ASRS could convey information of power control selection. TDD system makes eNB get both UL-CSI and DL-CSI from SRS and the DCI format types which can trigger ASRS in TDD system are format 0/1A/2B/2C/4. DCI format 0/4 are UL grant and targeting PUSCH scheduling and it is reasonable that ASRS which is triggered by DCI format 0/4 would be used to get UL-CSI with power control based on PUSCH. And ASRS for DL-CSI, DCI format 1A/2B/2C would be used with indicating new power control process which is matched DL point(s). 
In other way, DCI format 4 has three candidate ASRS parameters sets. And by allowing each parameters set to have a different power control process, two power control process could be dynamically indicated by DCI format 4 with different state.

In CoMP scenario 3, the Macro cell and RRH expect different SRS sequences. Also in CoMP scenario 4 if UE-specific SRS sequence is agreed, the SRS transmission condition could be quite similar to CoMP scenario 3. In that case if the ASRS sequences targeting DL point(s) and UL point(s) are different, the SRS sequence information should be signaled when ASRS is triggered. The section 2.3 deals with the selection of ASRS power control process with dynamic manner because power control process should be applied differently whether ASRS targeting is DL point(s) or UL point(s). Based on commonality of situation between ASRS sequence selection and power control selection, ASRS sequence indication could be combined with SRS power control process. Thus ASRS sequence could be indicated from DCI format types.or the state of SRS request field in DCI format 4.
Proposal 2: 

DCI format type which conveys ASRS request field could be used to dynamic indication of ASRS power control process.
Proposal 3: 

DCI format 4 could indicate two ASRS power control process.
3. Conclusion
In this contribution, we discussed SRS enhancement with following proposals
Proposal 1: 

In SRS power control for DL CoMP, option A should be supported.
Proposal 2: 

DCI format type which conveys ASRS request field could be used to dynamic indication of ASRS power control process.
Proposal 3: 

DCI format 4 could indicate two ASRS power control process.
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