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1
Introduction

A number of proposals have been seen which describe the mechanisms to reliable indicate to a UE that it should ramp its power down in order to reduce interference to a neighbour cell.  This paper summarises the proposals for handling of non serving relative grant down commands (NSRGD) and recommends a way forward.

2
Discussion

2.1 DoCoMo proposal – R2-050512

The proposal is best described by figure 1 below.  In the proposal, each time the UE receives a RG down command, the UE ramps down the power for a time T (shown by hysterisis 1 and 2 below).  Individual timers are required for each down command, which lead to concerns about unnecessary complexity in the UE implementation.  It was also highlighted that since only a single NSRGD is required to trigger the power reduction in the UE, the false detection of a relative grant down command can adversely affect the system performance.  
Multiple down commands received by the UE are cumulative and can be sent from the Node B at any time.  In order to maintain the UE at some reduced percentage of the absolute granted power rate, the non serving Node B simply has to retain knowledge about the time at which the last RGD was sent to the UEs.  Also, the UE continuously reads the RGCH from neighbour cells.
False detection rate is believed to be between 1% and 5%, although this is to be confirmed.

[image: image1.wmf](a) “RG based” mode, per UE scheduling

(b) “non RG based” mode, per UE scheduling
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Summary:

· Multiple UE timers

· Hysterisis value to smooth power management
· Potential problem with false detection
· Cumulative commands

2.2 Simplified DoCoMo proposal
In order to address the concerns about the creation of multiple timers in the UE, a simplified proposal would be to use the proposal above, but to have a single timer TRGhyst which is restarted each time the UE receives a NSRGD.  Also, the UE continuously reads the RGCH from neighbour cells.
· Hysterisis value to smooth power management

· Potential problem with false detection

· Cumulative commands
2.2 Simplified DoCoMo proposal (b)

In order to address the concerns about the creation of multiple timers in the UE, a simplified proposal would be to use the proposal above, but to have a single timer TRGhyst which runs from the point at which the UE receives the NSRGD command which starts the timer.  Also, the UE continuously reads the RGCH from neighbour cells.  Any NSRGD commands received during TRGhyst will modify the UE power only until the end of TRGhyst ​​which was started at the first received NSRGD command.
This modified timer handling can be applied to any of the proposals, and should be considered for all cases below.
· Hysterisis value to smooth power management

· Potential problem with false detection

· Cumulative commands

2.3 LG proposal

The LG proposal can be considered as the same as the proposal in 2.2, but with the UE required to receive N cumulative, or N of M, NSRGD commands before the UE acts.  This decreases the probability of false detection, but increases the time it takes for the Node B to control the interference rise from UEs in other cells.  In all other aspects, the proposal is the same as that in 2.2, i.e. the proposal still uses a hysterisis value, and the UE continuously reads the RGCH from neighbour cells.
The figure below shows the N of M case (3 of 5), and the reception of two NSRGD sets, the second one arriving before the hysterisis timer has expired.

[image: image2]
· Hysterisis value to smooth power management

· Reduced problem with false detection due to multiple NSRGD commands
· Cumulative commands

· Increased time for Node B to reduce interference.

· Signalling to UE of N, M required (just N if N = M) 
2.4 Nortel proposal
The Nortel proposal can be considered as a subset of the DoCoMo proposal, where a number of NSRGD commands are required to be received at the UE before the UE reduces its power, but with the additional restriction that the UTRAN cannot send NSRGD commands during the hysterisis period.  This, in effect, turns the NBRGD commands into a periodic power level control, with no ability to react during the hysterisis period to new interference sources.  

If we consider the Nortel proposal as an N of M case, it is M which is signalled or specified, and N NSRGD commands in that period sets the power level for the UE for the next hysterisis period.

· Hysterisis value to smooth power management

· Reduced problem with false detection due to multiple NSRGD commands

· Cumulative commands

· Increased time for Node B to reduce interference.

· Signalling to UE of N, M required (just N if N = M) 

4
Conclusions
This paper has described the various proposals discussed yesterday, and endeavoured to highlight the benefits and limitations of each scheme.  It is proposed that, depending on the impact of the false detection, the group agree on option 2.2  if false detection is not considered as a significant problem, or 2.3 (with N = M) if the false detection is considered to be a significant problem.
The handling of a single hysterisis timer should be discussed, and it should be agreed whether a single timer should be restarted or not on reception of a NSRGD during the hysterisis period.
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