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1 Introduction

In the following contribution several options to define the UE and NW behaviour in case of overlapping between Measurement Gaps and Semi-Persistent Scheduling occasions are analysed.

2 Discussion
The following cases are not defined yet in the MAC specs or discussed in RAN2:

2.1 Measurement Gaps + DL SPS transmission
	UE
	eNB

	UE does not listens to PDSCH
	eNB may reschedule a retransmission


Proposal 1: In case of overlapping between gap and DL SPS transmission, the UE behaviour is already clear, since it does not listen to DL data channel, while the eNB behaviour does not need to be specified. Anyway due to Asynchronous HARQ a retransmission has to be rescheduled to successfully transmit the packet.

Note that in order to allow successful decoding, the first retransmission has to be scheduled with RV=0 by the eNB. Although not included in the specification, different eNB behaviour will result in an error case which will not lead to correct decoding.
2.2 Measurement Gaps + DL SPS retransmission
	UE
	eNB

	UE does not listens to PDSCH (although it received PDCCH DL assignment for retransmission just before the Gap)
	eNB may reschedule a retransmission, anyway the PDCCH assignment is not valid anymore


Proposal 2: The case of DL SPS retransmissions and Gaps should be treated as the case of SPS transmission. The only difference is that UE may have already received the PDCCH DL assignment. eNB behaviour does not need to be specified. Anyway due to Asynchronous HARQ a retransmission has to be rescheduled to successfully transmit the packet.

Note that this scenario can be avoided by eNB which takes full scheduling control of the asynchronous HARQ retransmissions.
2.3 Measurement Gaps + UL HARQ feedback (related to DL transmission)
	UE
	eNB

	No HARQ feedback sent
	eNB may reschedule a retransmission


Proposal 3: UE does not send any HARQ feedback during Gaps (according to decision taken at RAN2 #63) and it does not flush its buffer. ENB behaviour does not need to be specified and it may reschedule a retransmission.

2.4 Measurement Gaps + UL SPS transmission
	UE
	eNB

	Option1: UE does not transmit on PUSCH, but a non-adaptive retransmission follows on next available retransmission occasion (unless an adaptive retransmission is scheduled)
	eNB does not need to reschedule a retransmission

	Option2: UE does not transmit on PUSCH, and only an adaptive retransmission, signaled by PDCCH, can follow
	eNB has to reschedule a retransmission to continue the packet transmission


Option 1 is the already adopted behaviour in case of dynamic scheduling and due to its advantage in terms of signaling resource saving, we propose to keep the same behaviour for SPS.
Proposal 4: In case of overlapping between Gaps and UL SPS first transmission, the UE postpones the UL transmission to the next SPS retransmission occasion
Note that in order to allow successful decoding, the first retransmission has to be scheduled/performed with RV=0 by the eNB. Although not included in the specification, a different UE/eNB behaviour will result in an error case which will not lead to correct decoding.

2.5 Measurement Gaps + UL SPS retransmission
Case 1: Adaptive retransmission
It means that UE received a grant for adaptive retransmission on the control channel before the gap, but it is not possible to perform the retransmission:

	UE
	eNB

	Option1: The UE will process the control channel before the gap and store the parameters for next non-adaptive retransmission ( UE does not transmit on PUSCH, but a non-adaptive retransmission follows on next available retransmission occasion (unless an adaptive retransmission is scheduled) on the resource and with the MCS indicated on PDCCH. 
	eNB does not need to reschedule a retransmission

	Option2: The UE may process the control channel before the gap, but it will not store the parameters for next non-adaptive retransmission if the previous retransmission collides with a gap ( UE does not transmit on PUSCH, but a non-adaptive retransmission follows on next available retransmission occasion (unless an adaptive retransmission is scheduled) on the resource and with the MCS indicated in the semi-persistent assignment or those corresponding to the last made transmission attempt.
	eNB does not need to reschedule a retransmission

	Option3: UE does not transmit on PUSCH, and only an adaptive retransmission, signaled by PDCCH, can follow
	eNB has to reschedule a retransmission to continue the packet transmission


For the same reason expressed for SPS transmission, we think that Option 3 should be excluded. We think that Option 1 should be adopted, which implies that the UE always listens and processes the control channel if it can. 

Case 2: Non-adaptive retransmission

	UE
	eNB

	Option1: UE does not transmit on PUSCH, but a non-adaptive retransmission follows on next available retransmission occasion (unless an adaptive retransmission is scheduled)
	eNB does not need to reschedule a retransmission

	Option2: UE does not transmit on PUSCH, and only an adaptive retransmission, signaled by PDCCH, can follow
	eNB has to reschedule a retransmission to continue the packet transmission


For the same reason expressed for SPS transmission, we think that Option 1 should be preferred.

Proposal 5: In case of overlapping between Gaps and UL SPS retransmission, the UE postpones the UL retransmission to the next SPS retransmission occasion and it keeps the nature and the parameters of the retransmission (non-adaptive or adaptive according to the parameters received on PDCCH), unless a new adaptive retransmission is scheduled.

This behaviour is expected to be the same as for dynamic scheduling.
2.6 Measurement Gaps and DL HARQ feedback (related to UL transmission)

	UE
	eNB

	Option1: UE interprets as NACK and performs a non-adaptive retransmission (unless an adaptive retransmission is scheduled)
	eNB does not need to reschedule a retransmission

	Option2: UE interprets as ACK and suspend the HARQ retransmissions
	eNB has to reschedule a retransmission to continue the packet transmission


Option 2 is similar to the current behaviour defined for dynamic scheduling. Option 1 introduces a new behaviour for SPS transmissions, however we think that to keep the main advantage of UL SPS to save control channel resources, Option 1 is more appropriate for SPS.

In case of TTI bundling, the same behaviour as in case of non-bundle case should be applied according to dynamic or SPS and then in case of SPS, the following proposal 6 should be valid.

We actually think that the waste of control channel resources to reschedule a retransmission is severe also in case of dynamic scheduling and Option 1 should be the preferred solution in all cases. However if this is not acceptable for dynamic scheduling, at least for SPS the control channel resources should be taken into account and Option 1 should be preferred.
Proposal 6: In case of overlapping between Gaps and SPS DL HARQ feedback, the UE interprets the missing feedback as NACK.
3 Conclusions
We ask RAN2 to evaluate the proposals listed in the previous section to deal with overlapping between SPS transmission/retransmissions or SPS HARQ feedback and Measurement Gaps.  
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