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1 Introduction

Last meeting, the collision between TTI bundle and Msg 3 has briefly discussed. Following observations have been made by the chairman

	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.

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.

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?


The contribution discusses the issues raised above.  
2 Discussion
The first question we would like to address is whether the cases need to be considered separately in terms of whether the process is same or different. HARQ process is defined very loosely in the current specification. HARQ process is associated with a given TTI and the HARQ entity identifies the HARQ process for which a transmission should take place when an uplink grant is indicated for the TTI. When saying “HARQ process is associated with a given TTI”, it is not clear whether it is the TTI when an uplink grant is received or the TTI when the uplink transmission takes place. It is also not clear (and probably just UE implementation) whether HARQ processes are used interchangeably for bundled transmission and non-bundled transmission. Due to the different number of total HARQ processes (i.e. for FDD non-bundled transmission without spatial multiplexing it is 8, with spatial multiplexing it is 16 and for bundled transmission it is 4) , it is hard to say so.
Above all, what really matter is the UE behaviour when bundled transmission and Msg 3 transmission collide in time domain. We like to reformulate the issue a bit differently as below.

1) TTI bundling new tx + Msg 3 new tx
2) TTI bundling new tx + Msg 3 retx

3) TTI bundling retx + Msg 3 new tx
4) TTI bundling retx + Msg 3 retx

The aim is to identify what is the UE behaviour according to the current specification. As indicated in the chairman’s observation, possibly relevant texts regarding the collision between TTI bundled transmission and Msg 3 transmission are summarized in the table below;
<Table 1>
	Reference
	Note
	Applicable to 

	Procedure text in 5.4.1
It is mainly about ‘how/when HARQ information is delivered to the HARQ entity’. 

There seems nothing about the collision between TTI bundled transmission and Msg 3 transmission. 
	Not relevant
	N/A

	Note in 5.4.1
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.
	If taken literally, the note is not only about new transmissions, but also about new transmission by RAR and adaptive retransmission by C-RNTI

According to the note, UE is allowed to choose either Msg 3 new transmission or uplink transmission triggered by an explicit grant (including TTI bundling new transmission and TTI bundling adaptive retransmission)

It is designed as such without considering the collision between bundled transmission and Msg transmission
	TTI bundling new tx + Msg 3 new tx
TTI bundling adaptive retransmission + Msg 3 new tx

	Procedure text in 5.4.2.2
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 green part, transmission of MAC PDU having obtained from Msg 3 buffer is always prioritized. But the text is to indicate that Msg 3 transmission is not affected by measurement gap (i.e. the text is not about the collision between Msg 3 transmission and other transmissions)

According to yellow part, retransmission is only performed if it does not collide with any kind of Msg 3 transmission.

It can be concluded that retransmission has less priority than any kind of Msg 3 transmission.
	TTI bundling retx + Msg 3 new tx
TTI bundling retx + Msg 3 retx


Based on above analysis, our understanding of the current specification is as below.
<Table 2>

	
	Reference
	UE behaviour according to the current specification

	TTI bundling new tx + Msg 3 new tx
	NOTE in 5.4.1
	up to UE implementation

	TTI bundling new tx + Msg 3 retx
	N/A
	Not clear

	TTI bundling retx + Msg 3 new tx
	Procedure text in 5.4.2.2 or NOTE in 5.4.1
	Msg 3 new transmissions if 5.4.2.2 is considered.
Up to UE implementation if 5.4.1 is considered and if it is adaptive retransmission 

	TTI bundling retx + Msg 3 retx
	Procedure text in 5.4.2.2
	Msg 3 retransmission


The question is whether the specification should be updated to capture the second case (TTI bundling new tx + Msg 3 retx). The scenario is when TTI bundling configured UE triggers random access while UL-SCH transmission is relatively active. UE in the connected mode would trigger random access with various reasons;
· Case 1: UE is not configured with D-SR and regular BSR is triggered 
· Case 2: UE is configured with D-SR, regular BSR is triggered and SR failure occurs
· Case 3: eNB instructs UE to trigger random access by PDCCH order

Case 3 may be taken out of consideration because eNB can make it sure not happen. Case 2 would be extremely infrequent. Only case 1 would be significant one. More specifically in case 1 the collision may occur if UL grant is received after RAR is received and before Msg 3 transmission is completed
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Figure 1

If occurs, better UE behaviour would be to prioritize Msg 3 transmission because;
· if Msg 3 transmission is dropped, mac-ContentionResolutionTimer may not start which may lead to unstable UE behaviour. 
· if Msg 3 transmission is dropped, buffer status report in it is lost.

Even though we believe such UE behaviour is beneficial, we don’t see big need to specify it. It would happen fairly infrequent and sensible UE implementation would anyway do like that. 

Proposal 1: To confirm the understanding in the table 2.

Proposal 2: To leave it to UE implementation if Msg 3 retransmission and TTI bundling new transmission collide 

The next issue is whether UE drops entire procedure or suspend it temporarily when e.g. Msg 3transmission and bundling transmission collide. In theory, there would be two options (provided that Msg 3 transmission is prioritized).
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Figure 1
Provided that it does not happen frequently and that the result is at most one MAC PUD transmission failure, specifying single UE behaviour seems not so important.
All in all, we believe it would be enough to leave it to UE implementation regarding 1) which one between bundled transmission and Msg 3 transmission is prioritized and 2) whether to drop complete bundled transmission or transmission only on colliding TTI.

Proposal 3: To leave the UE behaviour to UE implementation whether or not UE drops entire TTI bundle transmission if Msg 3 transmission is prioritized
3 Conclusion
To avoid changing specification which has already implemented, followings are proposed.

Proposal 1: To confirm the understanding in the table 2.

Proposal 2: To leave it to UE implementation if Msg 3 retransmission and TTI bundling new transmission collide 

Proposal 3: To leave the UE behaviour to UE implementation whether or not UE drops entire TTI bundle transmission if Msg 3 transmission is prioritized
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