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1 Introduction
At  RAN2#83 meeting there is open discussion about the priority between msg3 and other UL grant. For the case not related to TTI bundling, it is confirmed as below:
=>
RAN2 confirm that if there is a collision between RAR and C-RNTI grant, the scope of UE implementation is to choose either RAR grant or C-RNTI grant and the other procedure should be stopped.
Then for the rest it is still open especially for the case related to TTI bundling. Some open issues are captured in minutes as below:
Is the NOTE in 5.4.1 applicable to TTI bundling retx and Msg3 new tx overlapping case?
If the Msg3 tx or retx prioritizes over TTI bundling retx in a subframe,
· does the UE increment RV for TTI bundling in the overlapped subframe?
· does the UE retransmit TTI bundling in non-overlapped subframe?
In this paper these open issues will be discussed and concluded.
2 Cases not related to TTI bundling
The collision between msg3 of non-contention based RACH and other UL Grant for C-RNTI or semi-persistent scheduling C-RNTI (in this paper it is called other UL Grant for simplicity) maybe occur due to early received BSR or SPS configuration. The main cause is because before msg3 is decoded correctly, eNB doesn’t realize that one RACH procedure is triggered for scheduled UE. Current note in section 5.4.1 [2] allow UE to choose either msg3 or other UL Grant. And at last RAN2 meeting, it is concluded that once UE chooses one, it should stop another one. But it actually doesn’t resolve the problem. The main issue is the collision will continue until msg3 is decoded correctly because otherwise original problem still exits!
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Figure 1
Figure 1 indicates the collision between RAR and other UL Grant. If UE choose to transmit msg3 and eNB decode it correctly eNB will stop scheduling for retransmission of packet for other UL Grant and this is best outcome. But if 1st transmission of msg3 fails, then eNB will not realize that collision occurs and scheduling retransmission of both msg3 and packet for other UL Grant and collision occurs again. 
If UE choose to transmit packet for other UL Grant and stop transmitting msg3, then the collision between this msg3 and the retransmission of packet for current other UL Grant or new other UL Grant will continue unless maximum retransmission number of msg3 is reached for this round of RACH. Since there are few rounds of RACH procedures due to back off scheme, it is even possible further msg3 for following round of RACH will still collide with other UL Grant. 
Compared these two choices with each other it is better for UE to choose transmit msg3 to stop collision as early as possible.
Proposal 1: when a grant from RAR collides with a grant for its C-RNTI or Semi-persistent scheduling C-RNTI, UE shall choose to continue with the grant from RAR.
If other UL Grant is for a new transmission, higher priority of a grant from RAR is already implied by the text procedure in section 5.4.2.1 (see Annex 1). If other UL Grant is for a retransmission, higher priority of a grant from RAR is already covered by text procedure in section 5.4.2.2 (see Annex2)
If 1st transmission of msg3 fails afterwards, then collision will continue. So even UE intended to stop transmission of other UL Grant, as matter of fact the UE is not able to do it because network will continue the scheduling for the same HARQ process.
Observation: even UE chooses transmission of msg3, it can’t stop other UL Grant by itself.
 If the collision continues, following two cases will occur
· Case1.1:retransmission of msg3 vs a grant for following other UL Grant requiring new transmission

· Case1.2: retransmission of msg3vs a grant for other UL Grant requiring retransmission
For case 1.1 UE may take this new transmission as confirm of msg3 i.e. the contention resolution is successful. But actually it is “false alarm”. So UE should continue with on-going msg3 retransmission. For case 1.2 UE should also continue with on-going msg3 retransmission to stop the collision early.
Proposal2: when a grant for its temporary C-RNTI with a grant for its C-RNTI or Semi-persistent scheduling C-RNTI, UE shall choose to continue with the grant its temporary C-RNTI.
3 Cases related to TTI bundling
Before diving discussion of priority between msg3 and collided transmission of TTI bundling it is beneficial to clarify what does “new transmission” mean for TTI bundling. In section 5.4.2.1 [2] it says “Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE”. So except for the 1st transmission of 1st bundle all the transmissions are retransmission i.e. there is only one new transmission for one packet. It is possible that msg3 could collide with this only new transmission or the rest retransmission. It could be bit strange the UE’s behaviour is different for new transmission and retransmission when collision occurs.
Proposal3: UE’s behaviour should be aligned between new transmission and retransmission when collision occurs
The reason for UE to decide which one should be prioritized for cases in section 2 is because both HARQ buffer and HARQ transmission timing collide between msg3 and other packets. But for TTI bundling case, it is different.
First of all when TTI bundling is configured the total number of HARQ processes are reduced e.g. for FDD mode from 8 to 4. When collision between msg3 and TTI bundling packet occurs, it doesn’t necessary mean they occupy same HARQ process i.e. the HARQ buffer could be different. Furthermore there are 4 retransmissions within one buddle. So even UE choose to prioritize msg3 transmission UE can still continue with the rest retransmission within one buddle in theory. So it is better to model collided msg3 and transmission of TTI bundling belongs to different HARQ process. In this way only collided single transmission of TTI bundling need be discussed i.e. UE should continue with the rest non-collided transmission of TTI bundling.
Proposal4: to clarify UE need only decide the priority between msg3 and collided single transmission within TTI bundle
Basically there are only two cases:
Case 2.1 new transmission of msg3 and single (re)transmission of TTI bundling
Case 2.2 retransmission of msg3 and single (re)transmission of TTI bundling
According to current specification for case 2.1 UE will skip the retransmission of TTI bundling i.e. to prioritize new transmission of msg3. Since UE prioritize new transmission of msg3, it is possible that case 2.2 occurs afterwards due to the fact that the HARQ RTT of TTI bundling (16ms) is double of normal HARQ process (8ms). The intention to prioritize new msg3 is to continue with RACH procedure, so it seems also reasonable to prioritize retransmission of msg3 again. And this approach is also aligned with proposal2. Another point is that it is beneficial to stop the collision as early as possible for UE to choose prioritizing transmission of msg3 just as discussed in section 2.
Proposal5: UE always prioritize (re)transmission of msg3 when it collide with any single (re)transmission of TTI bundling
4 Conclusion
Based on analysis we propose:
Proposal 1: when a grant from RAR collides with a grant for its C-RNTI or Semi-persistent scheduling C-RNTI, UE shall choose to continue with the grant from RAR.
Proposal2: when a grant for its temporary C-RNTI with a grant for its C-RNTI or Semi-persistent scheduling C-RNTI, UE shall choose to continue with the grant its temporary C-RNTI.
Proposal3: UE’s behaviour should be aligned between new transmission and retransmission when collision occurs
Proposal4: to clarify UE need only decide the priority between msg3 and collided single transmission within TTI bundle
Please find corresponding CR in [3][4]
5 Annex
5.1 Annex 1
For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;
-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of this HARQ process is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

5.2 Annex2
To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI:
-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.
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