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1. Introduction
It is agreed that measurement gaps are of higher priority than HARQ retransmissions and HARQ DL feedback for UL data: whenever an HARQ retransmission collides with a measurement gap, the HARQ retransmission does not take place, and UE consider the HARQ feedback cancelled due to a measurement gap as an ACK for the (re)transmission in uplink data transmission.
In last meeting, it was proposed to cancel HARQ UL feedback that collides with a measurement gap [1]. Another paper thought some UEs with special capability are allowed to perform uplink transmission during gap. [2].
This contribution further discusses the issue about collision of a gap with an HARQ UL feedback.
2. Discussion

Regarding the collision problem between HARQ UL feedback and measurement gap, we have the following solutions:
Scheme1: UE will ignore the downlink transmission if the corresponding HARQ feedback overlaps with measurement gap.

This means downlink transmission, either dynamic or semi-persistent scheduling should not be initiated immediately before the measurement gap (More specially, four downlink subframes immediately before the measurement gap can not be used in FDD ). Thus there is no HARQ UL feedback during measurement gap. SPS resource if ignored by one UE can be dynamically allocated to other UEs. With this scheme, the collision problem is avoided. However service delay will increase since the downlink transmission can only be initiated after the measurement gap.
Scheme2: UE shall never ignore the downlink transmission even the corresponding HARQ feedback overlaps with measurement gap.

With this scheme, a key problem is that whether UE shall send HARQ UL feedback that will collide with measurement gap. And if not, what is the eNB behaviour? Basically the following alternatives can be considered:
Alt.1: UE shall send HARQ UL feedback whenever it’s capability allows.
With this alternative, UEs with higher capabilities can have a better service performance since the feedback can trigger a fast retransmission if needed while not leading to resource waste. However this will increase the system complexity (eNB must judge the UE can provide the feedback) and introduce different eNB behaviours. 
Alt.2: UE shall never send HARQ UL feedback when it collides with measurement gap. eNB consider the cancelled HARQ feedback as an ACK and stop the HARQ process.
With this alternative, the transmission performance can’t be ensured since possible retransmission will also be cancelled and delay will increase if ARQ is used to recover the transmission.
Alt3: UE shall never send HARQ UL feedback when it collides with measurement. eNB consider the cancelled HARQ feedback as a NACK and always schedule the retransmission after gap;
With this alternative, the transmission performance can be guaranteed but resources may be wasted if UE successfully decoded the corresponding HARQ PDU.
Alt4: UE shall never send HARQ UL feedback when it collides with measurement gap. How to explain the cancelled HARQ feedback is an implementation issue.
With this alternative, it is up to eNB whether it will schedule a retransmission for this process after the gap or not. And UE behaviour is not influenced. This is reasonable since it is possible for eNB to adjust the initial BLER depend on its algorithm. Thus based on the initial BLER and the delay requirement etc, eNB can decide whether to trigger a retransmission. For example, eNB may cancel a retransmission if the service delay budget is loose and the retransmission if needed will be triggered by ARQ.
3. Conclusion

RAN2 is suggested to further discuss the HARQ UL feedback issue based on the introduced schemes. 
In our current opinion, we think scheme2 is more reasonable. HARQ UL feedback that collides with measurement gap shall be cancelled. How to explain the cancelled HARQ feedback is an implementation issue.
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