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1 Introduction

At the last RAN2 meeting, the issue of collision between TTI bundling and Msg3 transmission was raised and chairman’s observation from the current specification as following:
1. Same HARQ process receives two UL grants (TTI bundling and RAR) requiring transmission in the same UL subframe.

1) TTI bundling new tx + Msg3 new tx
A. NOTE in 5.4.1 --> UE chooses one of UL grant.

2) TTI bundling new tx + Msg3 retx 

A. Procedure Text in 5.4.1 --> UE prioritizes TTI bundling new tx.

3) TTI bundling retx + Msg3 new tx 

A. Procedure Text in 5.4.1 --> UE prioritizes Msg3 new tx.

B. NOTE in 5.4.1 --> UE chooses one of UL grant.

4) TTI bundling retx + Msg3 retx

A. This case cannot happen: one of retx grant was already overridden by the other new tx grant
2. Different HARQ processes receives two UL grants (TTI bundling and RAR) requiring transmission in the same UL subframe.
5) TTI bundling new tx + Msg3 new tx
A. This case cannot happen: UE cannot receive new tx grant for different HARQ processes.
6) TTI bundling new tx + Msg3 retx 

B. This case cannot happen: Msg3 retx grant was already overridden by TTI bundling new tx grant.

7) TTI bundling retx + Msg3 new tx

C. Procedure Text in 5.4.2.2 --> UE prioritizes Msg3 new tx.

D. NOTE in 5.4.1 --> UE chooses one of UL grant.

8) TTI bundling retx + Msg3 retx

E. Procedure Text in 5.4.2.2 --> UE prioritizes Msg3 retx.
This contribution further discusses the UE behaviours in case of collision between TTI bundling and Msg3 transmission.
2 Discussion
For case 3) and case 7), the UE have two options to process the collision between TTI bundling and Msg3 transmissions. In our understanding, the procedure text should have a higher priority than NOTE. So that in those two cases, the UE behaviour should be aligned to the procedure text in 5.4.2.2 of MAC specification 36.321, i.e. the UE shall prioritize Msg3 transmission
Proposal 1: RAN 2 to confirm the procedure text should have a higher priority than NOTE.

Proposal 2: the UE shall prioritize the Msg3 new transmission when it collides with the TTI bundling transmission.
In case of a TTI bundling transmission start at TTI n, and the Msg3 transmission collides with TTI bundling transmission on TTI n+1, the UE shall prioritizes Msg3 transmission according to the procedure text in 5.4.2.2. So the TTI bundled data is not transmitted on TTI n+1 and hence, CURRENT_IRV is not incremented. Therefore, the 2nd bundled data transmission on TTI n+2 and 3rd on TTI n+3 should have RV=2 and 3 respectively, instead of RV=3 and 1 according to current specification. However, because the eNB has no way to know whether collision between Msg3 and TTI bundling transmission happens until Msg3 is successfully decoded, the eNB and UE have different understanding on RV in 4th TTI bundled transmission.
We can have following 3 solutions to solve this issue:

1) The UE still increment the CURRENT_IRV of TTI bundling MAC PDU in the TTI wherein collision happens.
2) CURRENT_IRV of TTI bundling MAC PDU for the four potential transmission of each bundle is fixed to {0,2,3,1}.
3) Once Msg3 is transmitted, the UE stop the TTI bundling transmission until the RACH procedure can be consider successfully or failure.
The figure 1 shows how solution 1 and solution 2 could lead some issues for TTI bundling and Msg3 transmission.  
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Figure 1. solution 1 and solution 2
See Fig1 for details, when the Msg3 retransmission collides with TTI bundling retransmission on HARQ process 0 (TTI 1), the UE shall prioritizes Msg3 transmission and hence, the data of TTI bundling transmission in buffer of process 0 will replace by Msg3 data. In subsequent TTI 2 and TTI 3, the UE perform the TTI bundling transmissions because there also is a data in the process 0 buffer. But in fact the data transmited on TTI 2 and TTI 3 is different form the data transmited on TTI 0. Therefore the eNB can not combine the data received on TTI 2 and TTI 3 with the data received on TTI 0. 
The Figure 2 shows the details for solution 3. The first Msg3 transmission start at the TTI 2, use the process 0. Once Msg3 is transmitted, the UE stop the TTI bundling transmission until the RACH procedure can be consider successfully or failure (from the TTI 2 to the TTI 18). And in this period, the HARQ entity uses the specific HARQ process numbering system for Msg 3 transmission which different frome  the TTI bundle HARQ process numbering system. The TTI bundling transmission will be recovered after the RACH transmission successful (at the TTI 19).  Because the TTI bundle and Msg3 have different HARQ process numbering system, the TTI bundle data in process 0 will not be replaced by the Msg3 data. On the other hand, if the RACH is failure in this case, the UE shall flush all the HARQ buffer because the RRC will indicate the radio link failure to the MAC.
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Figure 2. solution 3
The solution 3 will lead the transmission delay for TTI bundling data as showing in Figure 2. But the impact of  is limited to the re-transimission data.  If the UE initiate a contention based RACH procedure  while the data retransmission is ongoing, it should be due to a new UL data arrive but have not UL grant to transmit it. In this case, if  a UL grant is received for new transmission while Msg3 transmission,  the UE will consider this RACH procedure successful. 
Proposal 3: Once Msg3 is transmitted, the UE stop the TTI bundling transmission until the RACH procedure can be consider successfully or failure. 
3 Conclusion

In this paper, we discussed the collision between TTI bundling and Msg3 transmission and give following proposal. 
Proposal 1: RAN 2 to confirm the procedure text should have a higher priority than NOTE.

Proposal 2: the UE shall prioritize the Msg3 new transmission when it collides with the TTI bundling transmission.
 Proposal 3: Once Msg3 is transmitted, the UE stop the TTI bundling transmission until the RACH procedure can be consider successfully or failure. 
4 Reference

[1] R2-132630, The collision between TTI bundling and Msg3 transmission
[2] R2-132791,  Discussion on TTI bundling and Msg3 transmission
[3] 36.321 
E-UTRAN Medium Access Control (MAC) protocol specification

 1/3

_1441806131.vsd
1


1


1


1


2


2


2


2


3


3


3


Msg3
1st Tx


Msg3
2nd Tx


0


0


0


0


RTT


RTT


TTI bundling
Re Tx


3


0


0


0


0


Process ID


Bundle RTT


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


TTI


TTI bundling
Re Tx


TTI bundling
Re Tx



_1441804243.vsd
2


3


4


5


6


7


0


1


2


3


4


RTT


RTT


Msg3
1st Tx, failure


Msg3 2nd Tx, failure


0


0


0


1


Discontinue the TTI bundling transmission


5


6


7


0


0


Process ID


RACH  successful or failure


TTI bundling
1st Tx


TTI bundling
Re Tx


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


TTI



