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1. Introduction
In last meeting, collision between Msg3 and TTI bundling was discussed and further study is needed. This contribution gives our understanding on this issue from two aspects:
1) Which transmission should be prioritized in case of collision?

2) If Msg3 transmission punctures one transmission in the bundle, how to resolve the issue on RV misunderstanding for the consecutive transmission for the bundle?
2. Discussion
2.1. Which transmission should be prioritized?

Background
In current spec, there are two places describing the case of collision between Msg3 and TTI bundling:
· Place 1: NOTE in 5.4.1 ( UE may choose any one of the two UL grants.
	NOTE:
If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the PCell in the same UL subframe, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.


· Place 2: Procedure Text in 5.4.2.2  ( UE prioritizes Msg3 transmission.
	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:
-
……


Different behaviors are given in different places. During the Rel-8 discussion, for Place 1, the discussion was not based on TTI bundling; For Place 2, the case for discussion only focuses on retransmission. 
Considering the TTI bundling is mostly configured together with D-SR, the collision between TTI bundling and Msg3 transmission is not a common case. Hence, it is unnecessary to introduce extra optimization here; the key point here is to make the clarification clear. The following discussion will focus on two parts: understanding the current procedure in the current spec and clarifying the unclear place. 
Clarification
According to the current spec, the UL transmission model can be given in Figure-1. 
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Figure-1 UL transmission model
Considering TTI bundling transmission indicated by UL Grant includes the transmission in 4 TTIs, to make it clear in the following part, “new transmission” “adaptive retransmission” and “non-adaptive retransmission” does not indicate only one TTI transmission but the whole bundle transmission.
There are two kinds of collision case.
· Case 1: Msg3 and the 1st  transmission in the bundle are collided;
· Case 2: Msg3 and the other transmission in the bundle are collided.
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Figure 2
In case 1, the sub-cases are given as below:

· For the new transmission and adaptive retransmission for either TTI bundling or Msg3, according to the section 5.4.1, only one grant (bundling or Msg3 transmission) is delivered to the HARQ entity, and the indicated grant is up to UE implementation, HARQ entity only identifies one HARQ process according to this grant; 
· For the non-adaptive retransmission for both TTI bundling and Msg3 as indicated in Figure 2 in subframe#16, HARQ entity identifies two HARQ processes (i.e. one for Msg3 and one for TTI bundling), and according to section 5.4.2.2, Msg3 transmission should be prioritized; 
· For the new transmission for TTI bundling and non-adaptive retransmission for Msg3, it is possible for HARQ entity to identify two HARQ processes, and it is unclear on which transmission should be prioritized.
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Figure 2

In case 2, according to the description on TTI bundling in section 5.4.2.1, (i.e. “TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle.”), the other transmission in the bundle is triggered by the HARQ entity itself.  In these TTIs, HARQ entity identifies two HARQ processes in this TTI. According to section 5.4.2.1, HARQ entity will consider two transmissions simultaneously. Only for TTI bundling retransmission, it is clear that Msg3 transmission is prioritized according to section 5.4.2.2, and for new transmission it is unclear. 
In summary, whether the spec is clear for each case in collision TTI is given in the Table 1.

Table 1

	
	Msg3
	TTI bundling 
	HARQ process number identified 
	UE behavior

	Case 1.1 
	New transmission/ adaptive retransmission
	New transmission/ adaptive retransmission
	One
	Up to UE implementation

	Case 1.2
	New transmission/ Non adaptive Retransmission
	Non adaptive retransmission
	Two
	Msg3 prioritized.

	Case 1.3
	Non adaptive retransmission
	New transmission
	Two
	Unclear 

	Case 2.1
	Retransmission / new transmission
	Retransmission
	Two
	Msg3 prioritized.

	Case 2.2
	Retransmission / new transmission
	New transmission 
	Two
	Unclear


Proposal 1: It is proposed to confirm the understanding in Table 1.
Both case 1.3 and 2.2 focus on the collision between new transmission of TTI bundling and (re)transmission on Msg3. Since the current spec is clear on the case of retransmission of TTI bundling, i.e. prioritizing Msg3, which is not much difference from the unclear case, to make the spec clear and the change simple, it is proposed to align it with the TTI bundling retransmission case, case 1.3 and case 2.1 
Proposal 2: It is proposed to prioritize Msg3 transmission in case 1.3 and case 2.1.
2.2. How to resolve the issue on RV misunderstanding?

As indicated in [2], when the Msg3 is prioritized in the collision case, the collided transmission of the bundle will be cancelled, but the RV will not be increased. Since eNB is not aware of the Msg3’s owner in time, eNB will think this transmission of the bundle is missing and increase the RV as usual. Hence, in the consecutive TTI bundling transmission, eNB and UE will have the misunderstanding on RV, which will lead the transmission failed. An example is given in Figure 3. 
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Figure 3

To resolve the problem, the only one solution is that UE increments RV index regardless of the transmission. Considering the compatibility, introducing such change will not impact eNB implementation and can also resolve the problem for the UE with this change.
Proposal 3: It is proposed for UE to increment RV index of TTI bundling regardless of the transmission.
The draft CRs are given in [3] [4] to capture the proposal 2 and 3.
3. Conclusion

According to the analysis in section 2, three proposals are given as below, and the draft CR is given in [3] to capture the proposal 2 and 3.
Proposal 1: It is proposed to confirm the understanding in Table 1.

Proposal 2: It is proposed to prioritize Msg3 transmission in case 1.3 and case 2.1.

Proposal 3: It is proposed for UE to increment RV index of TTI bundling regardless of the transmission.
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