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1.
Introduction
In previous meeting in Athens, RAN2 discussed how to efficiently support persistent scheduling in terms of DRX. Following is agreed:
-
There is only one DRX configuration applied in the UE at any time;

-
UE shall apply an on-duration on wake-up from DRX sleep;

NOTE: 
this is also applicable for the case where the UE has only one service (e.g. Real Time) that is being handled through the allocation of predefined resources; this allows for other signalling such as RRC to be sent during the remaining portion of the active time.

-
If PDCCH has not been successfully decoded during the on-duration, the UE shall follow the DRX configuration (i.e the UE can enter DRX sleep if allowed by the DRX configuration):

-
This applies also for the sub-frames where the UE has been allocated predefined resources;

-
If it successfully decodes a PDCCH, the UE shall stay awake and start the inactivity timer (even if a PDCCH is successfully decoded in the sub-frames where the UE has also been allocated predefined resouces);

The baseline of the discussion was that a HARQ retransmission for one persistent scheduled resource occurs at the next on-duration.
We look into more details with this DRX scheme with consideration to HARQ.
2.
Discussion
2.1 Baseline DRX operation

Following figure shows the operation with an agreement of previous meeting.
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Figure 1 –DRX operation with Persistent scheduling
As shown in figure 1, the retransmission for persistently scheduled resource occurs at the next on-duration. If the on-duration is long enough, the retransmission will not be delayed until next on-duration. But to save UE battery as much as possible, the length of on-duration will be short in most cases. Thus, because HARQ RTT time will be longer than on-duration, the retransmission will occur at next on-duration. In this retransmission, the L1/L2 control channel will be used to indicate radio resources.
2.2 HARQ matching

During HARQ operation, the HARQ receiver combines the currently received transport block with previously received transport block if needed. Because there are many HARQ processes, the receiver needs information regarding which transport blocks should be combined or should not be combined together.
In this respect, current scheme in figure 1 is somewhat ambiguous. See the following figure 2.
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Figure 2 – HARQ process matching problem
In the figure 2, it is assumed that UE fails in receiving VoIP packet 2 and 3 over persistently scheduled resource. After receiving HARQ NACK from the UE, the eNB performs HARQ retransmission for the VoIP packet 2 and 3 using dynamic scheduling. For dynamic scheduling, L1/L2 control channel is used to deliver decoding information. 
In the example, because the UE moves into continuous reception mode after receiving L1/L2 control information, the HARQ retransmission for VoIP packet 3 is not delayed until next on-duration. Accordingly in the figure 2, HARQ retransmission for VoIP 2 and 3 continues within same time frame. The problem is how the UE discriminate the HARQ retransmissions for VoIP packet 2 and For VoIP packet 3. Or, how the UE can differentiate between dynamic resource marked as b and dynamic resources marked as c. If the matching is unclear, the HARQ combining will be useless in the UE.
One obvious solution is to use explicit HARQ process number alwyas. But L1/L2 control information is not transmitted for the initial transmission over persistent resources. Furthermore, implicit timing relation can not be used because asynchronous transmission is used in downlink direction. 
2.3 Proposed solution

Following options can be considered for the UE to properly match the retransmission with initial transmission.
Option A: Limiting the flexibility.

If we can impose some restriction when using persistent scheduling, the problem in section 2.2 can be avoided. The possible restriction is to limit maximum number of retransmission and the order of HARQ retransmission. For example in figure 2, if the maximum number of retransmission is set to 1 and if the HARQ retransmission for VoIP packet 3 occurs only after HARQ transmission for VoIP packet 2 is over, HARQ buffer corruption can be prevented.
Option B: Implicit Process ID assignment

In this option, separate HARQ process ID is assigned and the process ID is implicitly inferred. For example in figure 2, let’s assume HARQ process ID X and Y is assigned for persistent scheduling. Then, HARQ process ID X is assigned for VoIP packet 1, HARQ process ID Y for VoIP packet 2. After that, HARQ process ID X is re-assigned for VoIP Packet 3. In this way, the HARQ process ID matching can be done. Of course, in this method, the separate process ID should not be used for HARQ retransmission whose initial transmission is done over dynamic resources.
3.
Conclusion
It is proposed to discuss analysis in section 2. It is proposed to discuss above listed methods and agree to adopt one of them. 
4.
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