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1. Introduction

RAN2 have yet to clarify how a SPS assignment or grant to be indicated during a measurement gap is handled in the MAC. It seems the specification currently indicates the SPS assignment or grant for new transmission is indicated by the UE’s MAC irrespective of a measurement gap. In this paper we discuss the following options:

1) process the SPS assignment/grant irrespective of measurement gaps

2) do not process the SPS assignment/grant when there is a measurement gap

3) do not process the SPS assignment/grant when there is a measurement gap if 

a. there is not successfully decoded data on DL HARQ buffer

b. the transmit UL HARQ buffer is not empty

else, process the SPS assignment/grant 
This discussion was started in Jeju based on [1] and progress was attempted in Prague-One base on [2].
2. Discussion
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Figure 1: Long arrow show the time at which SPS assignment or grant for first transmission is generated by the UE’s MAC, including a collision with a measurement gap. Short arrow show time at which PDCCH (DL or UL) or PHICH (UL) indicating a retransmission is received.
2.1. Option 1

In order to keep HARQ simple the SPS operation should not be affected by measurement gaps. Therefore the UE-generated assignments/grants should occur irrespective of the gaps. However no DL-SCH reception or UL-SCH transmission occurs during the gaps, inline with the past agreements. We find it would be beneficial to clarify in the MAC specification that no DL-SCH reception and UL-SCH reception relative to SPS are to be performed during a gap even though assignments/grants are processed by HARQ. 
Such behaviour allows eNB to do nothing about collision of SPS and gaps, or if desired, the eNB may dynamically re-allocate the resources to another UE.  
There are methods in the specification to ensure that retransmissions can occur for at least 40ms on each HARQ process. Always starting a new transmission after 40ms when a SPS assignment/grant collides with a gap will provide sufficient VoIP performance. In addition it is possible to ensure that the time at which the SPS grant for UL transmission occurs never falls into a measurement gap.
2.2. Option 2

It was commented that with option 1, no further HARQ retransmissions can occur after the SPS assignment/grant for new transmission occurs during a gap. So instead with Option 2, the SPS assignment/grant is not generated when it would collide with a measurement gap. This method ensures retransmissions can continue even beyond an SPS occasion for new transmission that collides with a gap. It is not clear how often this will be useful in practice, i.e. how often more than 5 HARQ transmissions are needed and there is a measurement gap.
It should be noted that for downlink, because non-adaptive retransmissions do not exist, in any case a PDCCH is needed after the gap, either to continue retransmissions, or to initiate a new transmission. So for the downlink, the flexibility of option 2 comes free of additional PDCCH load.

In uplink option 2 always requires a PDCCH after the gap, whereas with option 1 autonomous non-adaptive retransmissions are triggered.

2.3. Option 3
This option uses option 1 when it is clear that no more retransmission can occur for that process, and option 2 otherwise. 
· On DL, the SPS assignment for new transmission is processed only if the data in the soft buffer was successfully decoded. Else the SPS assignment is ignored.
· On UL, the SPS assignment for new transmission is processed only if no more retransmissions can occur (HARQ tx buffer empty), else it is ignored.
The UE and eNB may not be in sync about reception of grant if there is Ack->Nak error, so this may not be robust on DL. 
3. Conclusion

We propose to discuss the options and select one. 
For illustration a CR using option 1 in the uplink and option 2 in the downlink is included in [3].
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