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1
Introduction
The priority between the measurement gap and RA procedure due to UL transmission has been discussed a lot during last meeting [1][2]. Although the last conclusion still not get, the RA shall have higher priority over the measurement gap looks more popular. This paper provides some further discussions mainly focus on 
· Should the RA purpose be connected with the priority issue?

· When to continue the measurement gap if it has been ‘paused’ due to overridden by the RA procedure.
2

Discussion
2.1
Scenarios of collision between RA and measurement
There is 5 scenarios may need the RA (random access) procedure, and some of them may collide with the gap configuration:

· Initial random access from IDLE to ACTIVE. No collision exists since no measurement configuration for the UE during this stage;
· DL transmission. The collision can be avoided in most cases if the dedicated preamble being allocated;
· Sending DL signaling, e.g., RRC connection reconfiguration, which seems should have higher priority than the gap-based measurement.
· Sending DL user data.
· UL transmission. The collision is possible due to the usage of contention-based RA;
· Sending UL signaling, e.g., measurement report, which seems should have higher priority than the gap-based measurement;
· Sending UL user data.
· During handover. The collision is possible, and it seems that the handover could always have higher priority than the gap-based measurement;
· During radio link failure. No collision exists since no gap is needed during this scenario. 
Therefore, there are 3 scenarios may involve the collision between gap and RA procedure.

2.1
Access purpose

1.
DL transmission
Usually, DL signaling is more urgent than gap-based measurement activities, e.g., handover command, or the modification of measurement configuration shall be more important than the ongoing measurement activities. Therefore, we think the DL SRB signaling should always have higher priority than gap-based measurement activities. 

However the UE can not distinguish the RA purpose i.e., the UE does not know the RA is triggered by DRB or for SRB since according to current RA mechanism the PDCCH content will not indicate the UE the purpose of the DL transmission.
2.
UL transmission
For UL transmission, the UE shall know the access purpose, e.g., it is for sending a measurement report or sending a user data. Therefore, theoretically, it is possible that the UE selects different priority mechanism to perform the RA procedure, i.e., RACH could have lower priority than gaps for UL DRB transmission (and maybe SRB2). The drawback is that it will introduce some complexity for UE implementation, and it will create more RA load to the cell due to the UE giving up the RA procedure to perform gap-based measurement.
For simplification, we suggest that no access purpose based priority is used for the RA procedure triggered by DL/UL transmission.
3.
Handover
The handover is usually more urgent than the gap-based measurement. On the other hand, the UE needs to know the SFN of the target cell before perform gap-based measurement in target cell, it is not being specified when the UE should know the target SFN, and according to the current agreement that the UE will read the SIB2 (get the target SFN at the same time) after handover.
Proposal 1: For UL/DL transmission, the UE needs not consider the access purpose before performing the RA procedure i.e., it is triggered by SRB or DRB.

Proposal 2: The RA procedure has higher priority than gaps always.
2.2
When to continue the gap after ‘be paused’ by RA procedure
When the measurement gap has been overridden by RA procedure, it is necessary to specify a time point to continue the gap again.

1. UL/DL transmission

For contention-free RA, we suggest the gap could be resumed after receiving the Msg2.

Proposal 3: For contention-free RA for UL/DL transmission, the measurement gap will be resumed after the UE received the Msg2.

For contention-based RA, there are 2 solutions:

· After the UE receive the HARQ ACK for Msg3. At this time the eNB should have known who the UE is, and can schedule the following Msg4 resource to avoid the collision with configure gap duration. The risk is that the UE may meet the timeout of the contention resolution timer before receiving the Msg4 due to the delay by the measurement gap.
· After the UE send the HARQ ACK for Msg4. At this time, the contention has been resolved and no further RA related signaling is needed. The drawback is that the gap-based measurement may have to be delayed to another gap repetition due to a measurement gap may collide with the Msg4 unfortunately.
Proposal 4: For contention-based RA, the measurement gap will be resumed after the UE send the HARQ ACK for Msg4. During the backoff time, the UE can continue the inter-frequency and/or inter-RAT measurement.

2. Handover
For contention-free RA, we suggest the gap could be resumed after the completion of handover procedure, i.e., the eNB received the handover completion signaling from the UE. Therefore, for contention-based RA, it could be the same as UL/DL transmission. However, for contention-free RA, we still need msg3 to send the handover completion to the eNB.
Proposal 5: For contention-free RA for handover, the measurement gap will be resumed after the UE received the ACK from the eNB for the handover completion, i.e., Msg3.

3
Proposal
According to the discussion above, we proposal
Proposal 1: For UL/DL transmission, the UE needs not consider the access purpose before performing the RA procedure i.e., it is triggered by SRB or DRB.

Proposal 2: The RA procedure has higher priority than gaps always.
Proposal 3: For contention-free RA for UL/DL transmission, the measurement gap will be resumed after the UE received the Msg2.

Proposal 4: For contention-based RA, the measurement gap will be resumed after the UE send the HARQ ACK for Msg4. During the backoff time, the UE can continue the inter-frequency and/or inter-RAT measurement.

Proposal 5: For contention-free RA for handover, the measurement gap will be resumed after the UE received the ACK from the eNB for the handover completion, i.e., Msg3.
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