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1
Introduction
When discussing persistent scheduling at RAN2#60bis meeting, it was agreed to abort any HARQ retransmissions that collides with a resource pre-allocated for an initial transmission [2]. This contribution clarifies that not only the error case occurs with non-adaptive retransmissions only, but also that if scheduled retransmission were cancelled, provision of voices services in TDD would be difficult. 
2
Signalling Errors
The content of the PDCCH is either lost or correctly received and when it is correctly received it seems reasonable to assume that the eNB is not going to schedule a collision on purpose. So in general, we see no reason why a UE should be allowed to ignore the content of PDCCH. In case of persistent scheduling, the eNB knows in which subframes initial transmissions are supposed to take place. So when it schedules a retransmission instead, it probably has good reason to do so. Besides, dynamic scheduling allows the eNB to compensate for the lost opportunity by allocating additional resources to the UE in the following subframes.
Proposal 1: PDCCH is never ignored by the UE.

Unlike PDCCH, PHICH is not protected by a CRC. As a result an ACK→NAK error triggers a non-adaptive retransmission that may collide with the resources allocated for persistent scheduling [3]. This is the error case we need to address by not allowing non-adaptive HARQ retransmission that collides with a resource pre-allocated for an initial transmission.
Proposal 2: abort non-adaptive HARQ retransmissions that collides with a resource pre-allocated for an initial transmission.
3
TDD
Figure 1 below shows two possible TDD configurations: DDDUU and DDDDU. With such configurations, a collision may occur after 1 retransmission only! Collisions are therefore a much more serious problem than for FDD where they can be avoided to a large extent (provided that only one pattern of persistent resources is allocated) [3].
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1) time taken from end of packet transmission and end of ACK transmission: 4ms

2) time taken from end of ACK transmission and end of packet retransmission: 4ms 

DDDUU: min #HARQ process=4, min RTT=10ms

DDDDU: min #HARQ process=2, min RTT=10ms


Figure 1: Possible TDD Configurations

If any HARQ retransmissions that collide with a resource pre-allocated for an initial transmission were to be forbidden, the maximum number of retransmissions would severely be limited in TDD: only one in the worst case. That would naturally make the provision of voice services difficult.
If - as suggested in section 2 - only non-adaptive retransmissions colliding with a resource pre-allocated for an initial transmission were forbidden, the eNB would have the freedom to schedule more retransmissions whenever it wishes to (using dynamic scheduling afterwards to compensate for the lost opportunity).

From a TDD standpoint, the two proposals of section 2 are therefore even more important than for FDD.

4
Examples

Let us consider a configuration where the pattern for persistent resources is set to twice the RTT length:

-
Figure 2 below shows a normal mode of operation where retransmissions can be non-adaptive (and not scheduled) or adaptive (and therefore scheduled).
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Figure 2: Adaptive and non-adaptive retransmissions

-
Figure 3 below shows how a retransmission can be scheduled in place of a persistent resource and how the eNB can compensate for the lost opportunity by allocating additional resources to the UE in the following subframes.

[image: image3.emf]RTT

Persistent Pattern Cycle

0

time

frequency

1234567

Persistent

Resource

PDCCH

PDCCH

PDCCH NAK


Figure 3: PDCCH never ignored
-
Figure 4 below shows when a non-adaptive retransmission is ignored (when it collides with a resource pre-allocated for an initial transmission)
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Figure 4: Non-Adaptive Retransmission is ignored
5
Conclusion
The agreement aborting any HARQ retransmissions that collides with a resource pre-allocated for an initial transmission was discussed. It was clarified that this should apply to non-adaptive retransmissions only so that 1) the UE can always follow the eNB decision signalled via PDCCH, and 2) provision of voice services in TDD is not limited by a low number of retransmissions.
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DDDDU: min #HARQ process=2, min RTT=10ms
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1)	time taken from end of packet transmission and end of ACK transmission: 4ms
2)	time taken from end of ACK transmission and end of packet retransmission: 4ms 


DDDUU: min #HARQ process=4, min RTT=10ms



