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1
Introduction
LTE system use discontinuous reception (DRX) to save UE’s power, and once UE is not in active time, it is allowed to not monitor PDCCH for UL grant and DL assignment. Semi-persistent scheduling is introduced mainly to save the PDCCH overhead for some traffic which has periodic data arrival patter, e.g. VoIP. DRX and SPS are two very important functions in TLE system to improve the performance for the whole system. 

In this paper, we discussed about the DRX operation and DL SPS transmission.
2
Discussion about the DRX and DL SPS
According to the current MAC spec, during active time, UE will monitor PDCCH, and if there is PDCCH indicates a DL transmission, or there is configured DL assignment in the given subframe, UE will start HARQ RTT timer and stor drx-retransmissionTimer. 
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There is no problem for dynamic scheduling because UE is only expected to receive PDCCH during active time. However, for SPS, it is possible that the configurd DL assignment happens outside the active time so that in this case, UE will not start HARQ RTT timer and stop drx-retransmissionTimer if it is running. We believe the intention of the HARQ RTT timer is to reflect the processing capability at both eNB and UE so that during the processing period, UE could enter sleep mode to save power. And the intention of drx-retransmissionTimer is to reflect a time window where DL retransmission may happen. If UE only start HARQ RTT timer and stop drx-retransmissionTimer in active time, this may lead to the consequence that UE can’t receive DL retransmission or UE will need to cost more power for additional but unnecessary monitoring. For example, if configured DL assignment happens outside the active time, UE will not start HARQ RTT timer and so drx-retransmissionTimer will not be started, therefore, if there is only DL SPS running, UE will not be able to receive potential DL retransmission. 
Observation #1: there could be the case that DL SPS happens outside the active time and in this case UE will not start HARQ RTT timer and stop drx-retransmissionTimer. 
Proposal #1: RAN2 to discuss whether there is a problem in the current MAC specification
If RAN2 sees there is a problem for the current MAC specification, we observe there could be three alternatives to solve the problem.

ALt-1. eNB implementation based solution, i.e. eNB always configure the DL SPS occasion align with the onDurationTimer (according to the long DRX cycle), in this case, eNB could make sure that all the configured DL assignments also happen during active time so UE will start and stop the timer correctly. 

ALt-2. Letting UE start HARQ RTT timer and stop drx-retransmissionTimer when there is PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe, regardless whether UE is in active time or not
ALt-3. Define every DL SPS occurnece as active time for the UE
Alt-1 will not require any change to the existing MAC spec, but this alternative may introduce some restriction to the eNB because by this operation, both the occasion of onDurationTimer and the periodicity of the DRX cycle will be restricted to DL SPS (e.g. 20ms)

We believe alt-2 should be the intention from the original design and it is also likely that some UE vendor might have already implemented this way. However, strikly speaking, alt-2 may still bring some change to the current MAC spec and potentially some UE implementation. 

Alt-3 could also solve the problem but this will bring change to the DRX operation and eNB will need to handle two different kinds of DRX operations. This solution may bring to some additional power consumption due to additional blind detection, but because UE is anyway required to decode PDSCH in every DL SPS occasion so the additional power consumption is not expected to be too much. 
Among those three alternatives, we slightly prefer alternative 2 because we think this should be the original intention of the UE behaviour and this requires smallest change to the spec. Therefore, we propose RAN2 to discuss this issue and if we think there is a need to change, RAN2 should also discuss from which release.

Proposal #2: RAN2 to discuss from which release we should make the change if it is agreed there is a problem 
6
Conclusion
Proposal #1: RAN2 to discuss whether there is a problem in the current MAC specification

Proposal #2: RAN2 to discuss from which release we should make the change if it is agreed there is a problem 
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We also give a text proposal for alt-2 if RAN2 consider this is a problem. 
Text proposal for alt-2
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-	during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap:


-	monitor the PDCCH;


-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:


-	start the HARQ RTT Timer for the corresponding HARQ process;


-	stop the drx-RetransmissionTimer for the corresponding HARQ process.


-	if the PDCCH indicates a new transmission (DL or UL):


-	start or restart drx-InactivityTimer.





-	during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap:


-	monitor the PDCCH;


-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:


-	start the HARQ RTT Timer for the corresponding HARQ process;


-	stop the drx-RetransmissionTimer for the corresponding HARQ process.


-	if the PDCCH indicates a new transmission (DL or UL):


-	start or restart drx-InactivityTimer.


-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:


-	start the HARQ RTT Timer for the corresponding HARQ process;


-	stop the drx-RetransmissionTimer for the corresponding HARQ process








