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1
Introduction
When reading an HARQ feedback is not possible due to the occurrence of a measurement gap, the HARQ feedback is considered as an ACK for the (re)transmission [1]. Also when an uplink retransmission overlaps with a measurement gap, the retransmission is cancelled [1]. Currently, there is no cancellation of an uplink first transmission or of an HARQ feedback when they collide with a measurement gap and it is not clear whether the UE should prioritise a measurement gap over UL activity or not. The relation between measurement gaps and random access procedure is also unclear. This contribution proposes to clarify those aspects.
2
Discussion

2.1
First UL HARQ transmission
Although it is reasonable to assume that an eNB should not dynamically schedule a first transmission to collide with a measurement gap on purpose, for semi-persistent scheduling, it would be beneficial to avoid (re)configuring the patterns to avoid possible collisions as mutually exclusive patterns (SPS and measurement ones) may not always be possible, especially if TTI bundling is used. It is therefore proposed to also cancel a first transmission if it collides with a measurement gap.

Proposal 1: cancel a first transmission if it collides with a measurement gap.

Note that this is inline with what has been agreed for UE measurement capability in [3].

2.2
UL HARQ Feedback
Similarly ensuring that a downlink transmission never requires an HARQ feedback to be sent during a measurement gap may not always be possible. It is therefore also proposed to cancel the transmission of an HARQ feedback when it collides with a measurement gap.
Proposal 2: cancel the transmission of an HARQ feedback when it collides with a measurement gap.

Note that this is inline with what has been agreed for UE measurement capability in [3].

2.3
Random Access Procedure

A random access procedure can be divided into 3 phases: Random Access Preamble transmission, Random Access Response reception and Contention Resolution. In general, a random access procedure is initiated for good reasons (service request, handover, TA alignment), and there does not seem to be strong arguments for prioritising a measurement gap over the random access procedure.
2.3.1
Random Access Preamble transmission
The transmission of a preamble is a rare event and we cannot find a strong justification why it should be cancelled due to the occurrence of a measurement gap. If it were cancelled, it would have to be transmitted once more anyway.

Proposal 3: when needed, a preamble is transmitted regardless of the possible occurrence of a measurement gap.

2.3.2
Random Access Response reception

After transmitting a preamble the UE shall monitor the PDCCH for a period between 2 and 10ms (as defined by the RRC parameter ra-ResponseWindowSize). Here again, and because the response window is a short one, the random access procedure should be prioritised over the possible occurrence of measurement gaps.
Proposal 4: measurement gaps do not interfere with the random access response reception.
2.3.3
Contention Resolution
Contention resolution requires the UE to monitor the PDCCH for a period between 8 and 64ms (as defined by the RRC parameter mac-ContentionResolutionTimer). As for the random access response reception, this period is short enough to justify a higher priority than using a measurement gap.
Proposal 5: measurement gaps do not interfere with contention resolution.
There remains the question of backoff. The use of backoff could be considered a rare event and introducing special cases to accommodate such events may not be justified. If, however, significant backoff was applied there could be a potential loss of a measurement opportunity for no gain. If it were decided to take account of backoff it could be indicated that a measurement gap is not cancelled if it starts whilst the RA process is in a period of backoff. The RA process can restart at the end of the measurement gap or the end of the backoff period.

Proposal 6: RAN2 should consider whether it is desirable to take account of the overlapping of backoff and measurement gaps.
3
Conclusion
Five proposals were made to clarify the handling of measurement gaps with respect to UL HARQ activity and the RACH procedure:
Proposal 1: cancel a first transmission if it collides with a measurement gap.

Proposal 2: cancel the transmission of an HARQ feedback when it collides with a measurement gap.

Proposal 3: when needed, a preamble is transmitted regardless of the possible occurrence of a measurement gap.

Proposal 4: measurement gaps do not interfere with the random access response reception.

Proposal 5: measurement gaps do not interfere with contention resolution.

Proposal 6: RAN2 should consider whether it is desirable to take account of the overlapping of backoff and measurement gaps.
A companion contribution proposes the corresponding changes to 36.321 [2]. Note that since the random access procedure does not currently mention the measurement gaps, it could very well be argued that proposals 3-5 are already captured. It is therefore left up to RAN2 to discuss whether the changes to the random access procedure as listed in [2] are required or not.
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