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1. Introduction

In R2#83 meeting, the case of collision between TTI bundling and Msg3 transmission has been discussed in [1] R2-132630 and it is FFS to check the implementation and Chairman’s observation. In this document, we focus on the case 3) (TTI bundling retx + Msg3 new tx) and discuss whether the same or different HARQ process should be used and which behavior UE should follow.  

Note that the collision in the case 2 (TTI bundling new tx + Msg3 retx) would not happen because the Random Access procedure would be considered successfully completed upon detection of new C-RNTI grant and the HARQ buffer used for Msg3 would be flushed so there is no collision.
	Chairman’s observation from the current specification
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.

1) TTI bundling new tx + Msg3 new tx

A. This case cannot happen: UE cannot receive new tx grant for different HARQ processes.

2) TTI bundling new tx + Msg3 retx 

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

3) TTI bundling retx + Msg3 new tx

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

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

4) TTI bundling retx + Msg3 retx

A. Procedure Text in 5.4.2.2 --> UE prioritizes Msg3 retx.


2. Discussion 
2.1   Same or different HARQ process used for C-RNTI and Msg3 transmission?
TTI bundling is NOT configured

If UE receives both RAR grant and C-RNTI grant requiring transmissions in the same subframe (i.e. collision), UE has no reason to use two different HARQ processes for these two grants because they always collided with each other due to the same round trip time (RTT) so only one HARQ process is sufficient for this case. (Here we don’t consider the different maximum HARQ retransmission times for C-RNTI and Msg3 transmissions. If we do consider it then they may just partially collided with each other and it becomes possible for UE to use different HARQ processes for Msg3 and C-RNTI transmissions.)
TTI bundling is configured
Since the RTT of Msg3 and C-RNTI transmission are different, they just partially collided with each other so people may wonder if UE is able to use different HARQ processes to keep both transmissions alive/ongoing. Here is an example in FIG. 1 to show how this could be done by using two different HARQ processes to keep two partially collided transmissions alive. C-RNTI grant uses HARQ process 2 and RAR grant can try to use another HARQ process 0, 1 or 3 in subframes 11, 19, and 27. 
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FIG. 1
However, it has been clearly specified in 36.213 there shall be 8 HARQ processes for normal HARQ operation and 4 HARQ processes for subframe bundling operation. Considering one case that all 4 HARQ processes have been occupied by C-RNTI grants, surely only one of the 4 HARQ processes can be chosen for Msg3 transmission. And the most straightforward or logical way is to choose the HARQ process used for C-RNTI transmission which collides with the Msg3 transmission in the very beginning. In FIG. 2, UE should choose HARQ process 2 in subframe 11 for Msg3 transmission and continue to use it in subframe 19 and 27. Since the C-RNTI data stored in HARQ buffer 2 has been replaced by the Msg3 in subframe 11, there is no more C-RNTI transmissions in subframe 11, and 24~27. 
Based on the discussions above, it is concluded that it’s not UE implementation to choose two different HARQ processes for a collision no matter whether TTI bundling is configured or not. 
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FIG. 2
Proposal 1:   Confirmed that the HARQ process used for Msg3 transmission is one of 8 HARQ processes if TTI bundling is not configured and one of 4 HARQ processes if TTI bundling is configured.
(i.e. No special / different / extra HARQ process for Msg3 transmission no matter whether TTI bundling is configured)
2.2  UE should follow Option A or B?

Considering that new transmission should always have higher priority than retransmission, UE should prioritize Msg3 new tx as shown in FIG. 2. 
Proposal 2:   UE should prioritize Msg3 new tx (i.e. Option A). 
It means that this case should not be applicable in NOTE in 5.4.1 so the NOTE should be limited to the case 1) TTI bundling new tx + Msg3 new tx.
2.3   Text proposal
	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 new transmissions (Proposal 2) 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 and stop the other one. (A comfirmation in R2#83)
5.4.2.1
HARQ entity

[…]
When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI except for the collision between Msg3 re-transmission and TTI bundle re-transmission due to the different RTTs. (Appendix)


3. Conclusion
In this document, we discuss the HARQ operation for the collision between Msg3 new tx and TTI bunlding retx, and propose to use the same HARQ process and always prioritize Msg3.
Reference 

[1]
R2-132630
The collision between TTI bundling and Msg3 transmission

ASUSTeK
Appendix

Case 4)  Procedure Text in 5.4.2.2 --> UE prioritizes Msg3 retx.
	Different HARQ processes for TTI bundling retx + Msg3 retx
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5.4.2.2
HARQ process

[…]
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.







