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1 Introduction

In the last RAN2 meeting, [1] proposed to clarify the UE behavior when transmissions of Msg3 and TTI bundling are required to transmit at the same time (say a collision of transmissions). During the discussion, it was felt that different companies have different understanding of the specifications. So, conclusion was not made.

This aims to conclude this issue.
2 Discussion
The collision of transmissions may occur due to the Msg3. With regard to the collision, the following rules can be found in [2]

Rule 1: In case of non-TTI bundling, new Tx is prioritized over reTx.

In the current specification, for the HARQ process identified by a given TTI, the new transmission is prioritized over the retransmission because if the new transmission is indicated, the retransmission is not processed. However, if TTI bundling is used, this rule seems not quite clear. Because numbers of the used HARQ processes are different for TTI bundling and non-TTI bundling, the identification of HARQ process may be different according to the UE implementation. For example, one implementation may be such that as long as the HARQ buffer using for Msg3 transmission is not flushed, the HARQ process is always reserved for non-TTI bundling. That is, when receiving a new UL grant causing TTI bundling and Msg3 retransmission to collide, the UE may drop the UL grant. So, the retransmission of the Msg3 could be prioritized over the new transmission of TTI bundling. 
Proposal 1: prioritization between Msg3 reTx and TTI bundling new TX is up to UE implementation.

For the same reason, the retransmission of TTI bundling could be prioritized over the new transmission of the Msg3.
Proposal 2: prioritization between Msg3 new Tx and TTI bundling reTx is up to UE implementation.

Rule 2: In case of non-TTI bundling, prioritization of new Tx between the Msg3 and the non-Msg3 is left to the UE implementation 

If TTI bundling is not configured, prioritization of new transmission between the Msg3 and the non-Msg3 is up to the UE implementation. We think that it is reasonable to apply the same approach to TTI bundling.

Proposal 3: prioritization between Msg3 new Tx and TTI bundling new Tx is up to UE implementation

Rule 3: In case of TTI bundling, Msg3 reTx prioritized over TTI bundling reTx
At RAN2#64bis, RAN2 already discussed and agreed that a retransmission of the Msg3 is prioritized over reTx of TTI bundling by CR in [3].
Proposal 4: Msg3 reTx is prioritized over TTI bundling reTx
We think that one remaining issue is that when the UE prioritizes Msg3 re Tx over TTI bundling re Tx, it is unclear how to handle the rest of transmissions of TTI bundling if any of retransmissions is collided with Msg3. For handling of this, we think that there are many ways to go. Figure 1 shows examples. When the Msg3 transmission is prioritized over 3rd transmission within the bundle, the UE may drop all the transmissions of TTI bundling, drop all the transmission after the collision, or continue all the transmission except the collision.
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Figure 1. Examples of UE behaviours at a collision between Msg3 and TTI bundling
Because it is a corner case, we don’t think that the UE behavior for this case needs to be specified. Instead, we can leave it to the UE implementation whether to process the UL transmissions that are not affected by the prioritized Msg3 Tx.
Proposal 5: if any retransmission of TTI bundling is collided by the Msg3 reTx, it is up to UE implementation whether to process the rest of transmissions of TTI bundling.
3 Conclusions

We discussed a collision between the TTI bundling and the Msg3, and concluded:
Proposal 1: prioritization between Msg3 reTx and TTI bundling new TX is up to UE implementation.

Proposal 2: prioritization between Msg3 new Tx and TTI bundling reTx is up to UE implementation.

Proposal 3: prioritization between Msg3 new Tx and TTI bundling new Tx is up to UE implementation

Proposal 4: Msg3 reTx is prioritized over TTI bundling reTx
Proposal 5: if any retransmission of TTI bundling is collided by the Msg3 reTx, it is up to UE implementation whether to process the rest of transmissions of TTI bundling.
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