3GPP TSG RAN1 #68bis                                         R1- 121363
Jeju, Korea, March 26 – 30, 2012
Source:
Pantech
Title:
Consideration points for SRS power control
Agenda Item:
7.5.6.2
Document for:
Discussion and decision
1. Introduction
It has been initiated the discussion on SRS power control in RAN#68 meeting. The main discussion point is how to enhance SRS power control in order that it should be capable of SRS transmission not only for UL CoMP but also DL CoMP in TDD system. In addition, the enhancement of SRS power control also could guarantee the appropriate power assigning to acquire CSI and reduce the interference to other cells.
Until now for SRS power control enhancement, it has been approached with two options 
· Option 1: SRS power control is linked to the power control of PUSCH with an increased range of the power offset value P_SRS_offset; 
· Option 2: Introduce an additional power control process for DL CoMP in addition to the power control for UL CoMP reception where the additional power control process may or may not be tied to the power control of PUSCH through an offset value.
 In this contribution, we firstly explain the condition of SRS transmission in hetnet CoMP in terms of interference and SRS sequence. Then it will be discussed on the enhancement of SRS power control as closed loop power control and open loop power control.
2. discussion
When comparing the two options, option 1 could minimize the specification impact because it follows the Rel-10 SRS power control with range extension of P_SRS_offset. But one power control process could cause an inaccurate power assignment. On the other hand, option2 will require more specification impact with additional power control process targeting for DL points. However it is suitable to assign the power requirement for SRS and could reduce the inter-cell interference with appropriate interference management.
2.1. SRS transmission condition in hetnet CoMP
When discussing the SRS power control enhancement, it also should be considered the SRS transmission condition in hetnet CoMP.. As shown in figure 1, if UE receives downlink signal from Macro cell but UE transmits uplink signal to RRH, the SRS transmission should be supported by the reception both UL points and DL points. And mostly a high-power SRS transmission targeting for DL points could also be used to acquire UL CSI because it reaches both DL points and UL points. In this situation, if SRS resources would be shared with Macro cell and RRHs, the SRS transmission targeting for Macro cell could interfere with SRS transmission to RRH. Thus, it would be required that SRS resource should be divided according to targeting points. TDM manner would be simple solution. Under this kind of interference management, SRS transmission to Macro cell and SRS transmission to RRH could be orthogonally multiplexed by eNB scheduling, and SRS transmission to RRH could get cell splitting gain if each RRH is located geographically far apart. 
[image: image1.wmf]eNB

RRH

1

UE

1

DL

UL


Figure 1. UL point is different from DL point

In CoMP scenario 3, Macro cell and RRHs have different cell IDs and they would expect different SRS sequence from UEs, so the SRS sequence targeting for Macro cell and RRH should be different. Therfore, when a UE’s SRS transmission targeting point changes, not only power control parameters such as P_srs_offset but also the other parameters such as period, offset as well as SRS sequence should also be reconfigured for management of interference. For the case of two power control processes, each power control process could be linked with SRS configuration parameters and SRS sequence. In CoMP scenario 4, Macro cell and RRH expect the same SRS sequence from UEs and consequently the SRS resource may not be sufficient to schedule all the UEs within the Macro cell. To resolve this capacity issue, in case of one power control process, eNB should signal the SRS sequence information in UE-specific manner to get cell splitting gain with interference management but two power control processes case, the same rule as in CoMP scenario 3 could be applied, that is to say each power control process would be linked with SRS configurations and sequence.
Proposal 1

· UE-specific SRS sequence generation should be required in CoMP and SRS resource should be divided according to targeting point.
2.2. Enhancement for SRS power control
In CoMP, as already described in figure 1, DL transmission points could be different from UL reception points because of the power difference between Macro cell and RRHs. If there is only one power control process, it should support SRS transmission targeting for both UL points and DL points. In this case, SRS transmission power might be decided on the power requirement from DL points. Here it is worthy to consider closed loop power control. If a UE moves to Macro cell, the required SRS transmission power for Macro cell would go toward being reduced, on the contrary SRS transmission power for RRH would go toward being increased. Hence if SRS closed loop power control follows the PUSCH TPC command as Rel-10, it could be applied an erroneous power adjustment for SRS transmission targeting DL points even though P_srs_offset would be reconfigured appropriately. Therefore at least additional closed power control for SRS should be justified.
Proposal 2
· At least additional closed loop power control for SRS should be justified.

Considering two power control processes, one is for DL points and the other is for UL points, it could be an issue how to determine open loop power control. The previous example, UL is linked to RRH and DL is linked to Macro cell, if CSI-RS is not used for pathloss measurement, UE should monitor and measure other cell’s CRS in order to get OLPC for UL points in CoMP scenario 3. In CoMP scenario 4 with SFN, what is worse, there is no way to find the exact OLPC for both DL points and UL points. eNB should rely on the UL reference signal power from UE to adjust the difference between real pathloss and measured one. Thus the power control which assumes the measurement of real pathloss could not operate properly so more frequent TPC commands should be signaled to fill the gap of power difference. And in result it could not avoid the delay to matching the required power.
Proposal 3
· For the enhancement of SRS open loop power control, CSI-RS based pathloss measurement should be required.
It is understandable that two power control processes does not directly mean two times periodic SRS transmission. One possible approach is that two power control processes could be assigned to PSRS and ASRS respectively. The other is that eNB selects one among multiple SRS power control process and it would support both DL points and UL points.
3. Conclusion
In this contribution, we propose as follows

Proposal 1

· UE-specific SRS sequence generation should be required in CoMP and SRS resource should be divided according to targeting point.

Proposal 2
· At least additional closed loop power control for SRS should be justified.

Proposal 3
· For the enhancement of SRS open loop power control, CSI-RS based pathloss measurement should be required.
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