3GPP TSG RAN WG1 meeting #68bis





 



 R1-120990
Jeju, Korea, March 26-30, 2012
Agenda Item:
7.5.6.2
Source:
Huawei
Title:
Email discussion summary for SRS power control
Document for:
Discussion and decision 
1 Introduction

As concluded during RAN1#68 meeting, discussion on SRS power control continues through email until RAN1#68bis meeting considering the issues such as

•
Support of separation of DL and UL association points

•
Relation to the PUCCH/PUSCH PC, especially for scenario 4

•
Scenarios where CRS is transmitted in an SFN fashion

From the submitted contributions, it appears that most of the interested companies think there is a need to enhance SRS power control while the preferred solution may be different. Based on these contributions, most of the proposed solutions can be grouped into 2 categories (though they need not to be exclusive): 
Option 1: SRS power control is linked to the power control of PUSCH (as in Rel-10) 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.
The interested companies have expressed their preference on SRS power control enhancement.

Also related to SRS power control and especially for scenario 4, interested companies are also invited to provide their views that if they see any critical issue(s) with no enhancement for PUCCH/PUSCH power control in Rel-11.
This contribution summarizes the email discussions.

2 Company views on SRS power control enhancement
There were extensive and insightful discussions on SRS power control between the interested companies. It is clear that companies have different views and considerations on SRS power control enhancement. Generally speaking, there are two different views which match the two options given in the kick-off email:

Option 1: SRS power control is linked to the power control of PUSCH (as in Rel-10) with an increased range of the power offset value P_SRS_offset;

· Supported by ALU, ZTE, NSN. 
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.

· Supported by Huawei, LGE, Interdigital, Samsung, Pantech, Sharp, Panasonic.
In addition, Ericsson preferred a dynamic independent PC for SRS but was unsure about multiple SRS configurations. Another proposal (from Panasonic) is to have dynamic indication of power offset for SRS. Other companies have expressed their views but have not explicitly given support to one of the options. For detailed views of each company, please refer to the discussion emails.
Comparing to option 1, option 2 has more standards impacts and, as pointed out by Ericsson and CMCC, detailed design of option 2 needs some clarification. The potential benefits from option 2, based on companies’ inputs, may include:

· Power consumption and interference reduction by targeting the SRS power control to the appropriate reception point for SRS with consideration of both UL and DL use cases

· Smaller range of P_SRS_offset value

· SRS power control adjustment is able to follow the dynamics of the channel in an independent fashion to that of PUSCH power control. 

· Potentially less frequent re-configuration of the P_SRS_offset value

A few companies asked for further details and classification of option 2 on the following aspects:

· Whether decoupling SRS/PUSCH power control is needed. Note that only using two P_SRS_offset values to the same PUSCH power control process may not be considered as decoupling.

· In case of decoupling, decoupling OL-PC, CL-PC (separate TPC), or both?
· How will the two power control processes associate with different types of SRS, i.e. periodic SRS versus aperiodic SRS? 

Furthermore, it was pointed out that 2 different SRS power offsets are already supported in Rel-10 for SRS of different types of triggering. Some companies also commented that flexible combinations of periodic SRS and aperiodic SRS for different scenarios are desirable.
A proposal was given to further classify option 2 into two categories as given in the following table:
	
	Option 2-1
Different OL-PC processes (based on CSI-RS) for SRS targeting DL or UL operation
	Option 2-2
Different power offsets for targeting DL or UL operation, OL-PC for SRS same as PUSCH OL-PC

	PUSCH PC enhancement
	Path loss estimation for OL-PC of PUSCH is enhanced
SRS PC for UL tied to PUSCH PC with power offset. SRS PC for DL decoupled from PUSCH PC
	OL-PC of PUSCH may be enhanced by RRC configured adjustment
Both SRS PC processes tied to PUSCH PC with independent power offsets (with extended range) 

	No PUSCH PC enhancement
	Both SRS PC processes decoupled from PUSCH PC 
	Both SRS PC processes decoupled from PUSCH PC, each SRS PC process has its own CL-PC


A few companies expressed their concerns of the agreement during RAN1#68meeting that no enhancement to PUCCH/PUSCH power control is introduced in Rel-11. Other companies stated that we should not reopen the agreement. As noted above, there is a relation between SRS power control and PUCCH/PUSCH PC for scenario 4, and PUCCH/PUSCH PC can be discussed in that context. However, reopening the agreement on PUCCH/PUSCH power control is not the focus of this email discussion and no conclusion may be drawn here.

3 Suggestion for further discussion
Based on the discussions, the following new categorization of the solutions may be used for further discussion:
Option A: SRS power control is linked to the power control of PUSCH (as in Rel-10) with an increased range of the power offset value P_SRS_offset(m), where m=0, 1, …, N-1 where N>=2. 
· Note that this is basically the option 1 with acknowledgement that 2 offset values are already supported in Rel-10 when N=2.
Option B: Introduce an additional SRS power control process for DL CoMP in addition to the power control for UL CoMP reception where the additional power control process is not tied to the power control of PUSCH through an offset value.
· The Rel-10 SRS power control is still supported by the Rel-11 UE.

· The new SRS power control process at least has its own CL-PC, and maybe also its own OL-PC.
· Both SRS power control processes are applicable at least to aperiodic SRS











































































