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1 Introduction

Proposals have been shown aiming to reduce UE battery power for TEI11.
<Table 1>

	
	Contribution 
	Description 

	Solution 1 
	R2-123976, R2-124070 
	Not to monitor PDCCH for adaptive UL retransmission grant 

	Solution 2 
	R2-123443 
	To make TAT expire by new MAC CE 

	Solution 3 
	R2-123863 
	Not to transmit CSI/SRS during long DRX cycle 

	Solution 4 
	R2-124071 
	To allow UE to sleep when SR is pending 


Having all of them in Release 11 may not be possible. We present our view on each proposal to trigger the discussion on which enhancement would be adopted in Release 11.
2 Discussion 
Solution 1: Not to monitor PDCCH for adaptive UL retransmission grant

UE is required to monitor PDCCH for adaptive UL retransmission even after HARQ ACK is received until CURRENT_TX_NB reaches maximum number of transmissions, which is usually called ‘suspension’.

The behaviour called suspension has been defined to avoid erroneous non adaptive retransmission taking place when adaptive retransmission command is lost. The logic behind is that the loss rate of adaptive retransmission command is much higher than HARQ feedback error. To prepare the case when UE misses adaptive retransmission command but receives HARQ feedback alone, HARQ ACK is assumed to be sent together with adaptive retransmission command to avoid non-adaptive retransmission. So even if UE receives HARQ ACK, it is mandated to monitor PDCCH for adaptive UL retransmission grant. 
Suspension is useful only if 1) ENB has an intention to perform adaptive retransmission, 2) ENB is able to react to lost adaptive retransmission command quickly and 3) maximum number of transmissions is sufficiently long (i.e. there are sufficient retransmission opportunities after ENB detects the lost of the retransmission command and retransmits the retransmission command).
On the other hand, suspension is applied to every transmission which drains UE battery unnecessarily. It is particularly serious problem when combined with VoIP. In a typical VoIP scenario where maximum number of transmissions is 5 and 2 HARQ processes are reserved for SPS, UE wakes up every 4 ms to monitor adaptive retransmission grant. Assuming that HARQ transmission would be successfully completed in one or two transmissions, it seems quite inefficient (UE battery is just wasted for monitoring PDCCH for 3 or 4 TTIs out of 5 TTIs) . 
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Fig 1.
In our understanding, making suspension configurable is a very effective mean for UE power saving.
Solution 2: To make TAT expire by new MAC CE

The solution is to make it possible quickly disable autonomous uplink transmissions by forcing TAT expire. In doing so UE battery is saved by not sending CSI/SRS. If the aim is to disable CSI/SRS transmission, it seems a bit strange to rely on TAT expiry. Upon TAT expiry, CSI/SRS resource is released and UL HARQ feedback cannot be sent anymore. So 1) the reliability of new MAC CE would be degraded and 2) RRC message created after TAT expiry would be unnecessarily delayed. If the aim is to disable CSI/SRS transmission, we should define a mean to disable it directly instead of doing it indirectly (i.e. by forcing TAT expiry or suspension).

During the discussion last meeting, it was commented that suspending TAT would be better than expiring TAT. It has some gain in keeping CSI/SRS resource. But there seems serious implication in this approach. The purpose of TAT is to move UE to UL unsynchronized state if TAC is not received during a certain period time. By suspending TAT, the main function of TAT is now broken. 

It is already possible to disable CSI/SRS by releasing CSI/SRS resource in RRC level. The drawback of using RRC signaling would be 1) it takes more time to disable CSI/SRS (e.g. longer by RRC processing delay), 2) it brings UE to short DRX cycle and 3) it requires another RRC signaling to enable CSI/SRS.
Our view is that if we define a new MAC CE for UE battery saving purpose, it would be defined in such a manner to force UE to disable CSI/SRS transmission and to stop drx-shortCycleTimer instead of forcing TAT.
It should be noted that the main purpose of the solution (i.e. disable CSI/SRS transmission) is already possible with RRC signaling. In our view the importance of this enhancement is less than that of disabling suspension.
Solution 3: Not to transmit CSI/SRS during long DRX cycle

Since CSI/SRS is usually not useful when UE is in long DRX cycle, the proposal was to not transmit CSI/SRS during that period. The proponent seems having changed the proposal so that it is configurable by RRC. This modified solution will be discussed.

In UE battery power saving point of view, minimizing uplink transmission is important. Depending on geometry, power consumption due to transmission could be hundreds times higher than that due to reception. In that sense, not transmitting CSI/SRS when not useful would be an effective way of saving UE power.

Solution 2 and 3 would be considered as mutually exclusive. Both aim at the same goal of giving ENB the ability of disabling CSI/SRS transmission. Between two solutions, we don’t have strong preference. However, only one of them could be adopted if this type of solution is deemed to be necessary.
Solution 4: To allow UE to sleep when SR is pending

In the current DRX mechanism, UE is kept in Active Time while SR is pending (i.e. SR on PUCCH has been sent but UL grant for the new transmission has not been received yet). It was proposed last meeting to make only part of this period as Active Time so that UE can go to sleep between SR transmissions.

One cannot say battery saving from the enhancement is trivial. However the gain from this solution seems smaller than that from other solutions. First of all, the frequency/scope of the enhancement is rather limited. UE would only occasionally send SR (at least not like every 10 ms). The period SR is pending may not be very long in normal case. If ENB hears the SR, it is logical to allocate small UL grant as soon as possible to get the BSR from the UE.
3 Conclusion
UE battery power saving is very important issue not only for UE vendor but for whole mobile communication industry. It should be encouraged to seek the effective means for UE battery power saving. It is also obvious that adopting all the proposals on the table for Rel-11 is not possible. Table 2 is our preference/priority order.
	
	Gain per TTI when it is applied
	Duration that it can be applied
	Already possible?
	Priority

	Solution type 1: Not to monitor PDCCH for adaptive retransmission
	Medium; UE skips PDCCH monitoring.
	Long; applied possibly every 4 ms during VoIP session
	No
	High

	Solution type 2 : To introduce a mean to disable CSI/SRS transmission
	High; UE skips uplink transmission
	short; applied when UE is kept in connected mode without traffic, continue until new traffic occurs
	Yes; with RRC signaling
	Medium

	Solution type 3: To allow UE to sleep when SR is pending
	Medium; UE skips PDCCH monitoring.
	short; applied when SR is triggered, continue until UL grant is received
	No
	Low
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