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1. Introduction
In last RAN2 meeting, HARQ RTT Timer issue was pointed out [1] but no agreement was achieved. This contribution gives our understanding on it.
2. Discussion
2.1. Ambiguity scenarios
HARQ RTT Timer reflects to the HARQ timing and eNB scheduling timing, which is only related to the case of eNB scheduling based on the A/N feedback of previous transmission. But actually there are two kinds of eNB scheduling.
· Type-1: eNB scheduling is based on the A/N feedback for the previous transmission
An example is given in Figure-1. In this example, eNB scheduler would schedule TB#1 retransmission or TB#2 new transmission for HARQ process X based on previous A/N feedback. In this kind eNB scheduling, UE will not receive the data if the HARQ RTT Timer of the HARQ process running.
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Figure-1
eNB scheduling based on A/N feedback
· Type-2: eNB scheduling is based on the other factors but not the A/N feedback for the previous transmission
For this kind scheduling, there are two scenarios are given as below.
· Scenario 1: MIMO mode changed at HARQ retransmission, which was mentioned in [1]
An example is given in Figure-2. In this example, UE transmission mode is changed from MIMO mode to non-MIMO mode at data retransmission, and different TBs associated with the same HARQ process are retransmitted separately. After eNB schedules TB#1 retransmission, eNB can schedule TB#2 retransmission directly and no need waiting for the A/N feedback of TB#1. Hence, it is possible for UE to receive TB#2 retransmission when HARQ RTT Timer of HARQ process X is still running.
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Figure-2
UE transmission mode changed from MIMO to non-MIMO mode
· Scenario 2: HARQ process reusing

eNB can stop the ongoing HARQ procedure by itself for some reasons, and reuse the HARQ process for new transmission before receiving the A/N feedback. There are two possible cases:
· Case1: eNB can stop the ongoing lower priority data transmission, and reuse the HARQ process for higher priority data transmission.

· Case2: eNB can judge the last retransmission by the retransmission number maintained by itself, and reuse the HARQ process for new transmission without any feedback information.
An example is given in Figure-3. In this example, eNB stops the HARQ process for TB#1 retransmission and schedule new data transmission for the HARQ process X. In this scenario, it is possible for UE to receive new transmission when HARQ RTT Timer of HARQ process X is still running.
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Figure-3
HARQ process reusing
For the two kinds of eNB scheduling, according to the description in current spec (i.e. HARQ RTT Timer is only can be started), it is no problem for the type-1 eNB scheduling; but for type-2 eNB scheduling, if UE is not configured with DRX, there is no problem, but if DRX is configured, there would be a ambiguous case, i.e. UE receiving the data when HARQ RTT Timer of the corresponding HARQ process is running, and the UE’s behavior is unclear. To make the type-2 eNB scheduling feasible, the ambiguity should be avoid.
Proposal 1: It is proposed to confirm that if UE is not configured with DRX there is no restriction for eNB scheduler to scheduling data for one HARQ process, i.e. both type-1 and type-2 eNB scheduling are allowed.
For the ambiguous case in DRX mechanism, some clarification is needed on the UE’s behavior of receiving data when the HARQ RTT Timer of the corresponding HARQ RTT Timer is running. 
2.2. Potential solutions
According to ambiguous case, there are two possible solutions:

· Option 1: UE will not receive any data for the HARQ process when HARQ RTT Timer is running, i.e. type-2 eNB scheduling is not allowed;
· Option 2: UE will process the data correctly for the HARQ process when HARQ RTT Timer is running, i.e. type-2 eNB scheduling is allowed.

The analysis between the two options is given from the perspectives as below.
· Consistent scheme for eNB scheduler
Since the type-1 and type-2 eNB scheduling are both allowed for the UE with no DRX configuration, if UE with DRX configuration is in active time, there should be no difference for eNB scheduling. Hence, with Option 2 the eNB scheduler would have the consistent scheduling scheme. 
· Timely transmission
In Option 1, another TB using the same HARQ process can’t be scheduled until HARQ RTT Timer expires, but in Option 2 the waiting time can be avoided, as shown in Figure3. It is obvious that Option 1 would introduce extra transmission delay.
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Figure-4
 transmission occasion for Option1 and Option2
According to the above analysis, it is obvious that option 2 should be chosen. Therefore, our preference is similar to DOCOMO’s in [1], and some modification in MAC spec is needed. 

Proposal 2: It is proposed to clarify that UE should process the DL data correctly and restart HARQ RTT Timer if DL assignment is received while the HARQ RTT timer is running for the HARQ process.
3. Conclusion
Based on the discussion in section 2, it is proposed:

Proposal 1: It is proposed to confirm that if UE is not configured with DRX there is no restriction for eNB scheduler to scheduling data for one HARQ process, i.e. both type-1 and type-2 eNB scheduling are allowed.

Proposal 2: It is proposed to clarify that UE should process the DL data correctly and restart HARQ RTT Timer if DL assignment is received while the HARQ RTT timer is running for the HARQ process.
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