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1 Introduction

RAN1 have agreed to support multi-subframe scheduling where the eNB can, in one TTI, provide grants to the UE which are valid in several subframes, e.g. in subframe N provide one grant valid in N+4, one in N+5, one in N+6 and one in N+7. In this contribution we look in to the RAN2 impact due to this and conclude that it has no impact on MAC.
2 Discussion
Currently the inactivityTimer starts upon PDCCH reception (indicating a new transmission). 

The inactivityTimer can be used in two ways;

1. ensure that the UE is awake to receive further scheduling, e.g. receive more UL grants such that the UE’s uplink buffer can be emptied,

2. compensate for the RTT, e.g. UE gets an UL grant in TTI N and the UE shall stay awake such that a TCP ACK can be received.

For the second case, the wanted behaviour is that the UE is awake a certain time after the UE has performed the uplink transmission. This because the inactivityTimer value should be set to compensate for the timer from the UL transmission until the expected feedback in DL.

With normal scheduling this works well since the time from the grant reception until the transmission is fixed and the eNB can just consider the 4 TTI delay from grant until UL transmission. But for multisubframe scheduling the time from the grant until the UE actually performs the transmission varies. This means that the eNB cannot find a nice fit for the inactivityTimer value which suits all transmissions. In case the eNB schedules the UE with normal scheduling the UE should apply a short inactivityTimer value since there is a short grant-to-UL-transmission delay. But in case the eNB schedules the UE further in to the future the UE should apply a longer inactivityTimer value since there is a longer grant-to-UL-transmission-delay.

Of course the eNB could always configure a long inactivityTimer value to compensate for the longer grant-to-UL-transmission-delay. This would ensure that the UE is always awake long enough to compensate for the higher layer RTT, but this of course waste UE power so its probably not a nice way forward.
We see different ways of handling this:

1. Use longer inactivityTimer value when a longer grant-to-transmission-delay is used

2. Start the inactivityTimer when the UE performs the transmission.

With option 1 the UE would behave as today in the sense that the UE runs the inactivityTimer from the time when the UE receives PDCCH, which is good since ensures that the UE is also awake from the time that PDCCH was received until the UE transmits. This would not be the case with alternative 2 since in that case the UE may actually fall asleep just after receiving the grant until the UE performs the UL transmission.

We therefore believe alternative 1 is the best way to go. The inactivityTimer should then be started with an extended valid and the value with which the timer is extended should be the delay with which the scheduling is done:

Proposal 1 When the eNB schedules the UE with delayed grants (in multi-subframe scheduling), the UE extends the inactivityTimer with the valud the eNB indicated in the grant.
A CR for MAC is provided in [1].

3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
When the eNB schedules the UE with delayed grants (in multi-subframe scheduling), the UE extends the inactivityTimer with the valud the eNB indicated in the grant.


A CR for MAC is provided in [1].
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