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1 Introduction

At RAN2 #83bis meeting following cases were discussed regarding collision between TTI bundling transmission and msg3 transmission:
1. For the case TTI bundling new tx + Msg 3 new tx

2. For the case TTI bundling new tx + Msg 3 retx
3. For the case TTI bundling retx + Msg 3 new tx
4. For the case TTI bundling retx + Msg 3 retx
RAN2 concluded case1, 3 and 4 in [1].
When discussing case 2, RAN2 also conclude as following [1]:

=>
RAN2 think the UE performs TTI bundling new transmission if it is collided with Msg3 non-adaptive retransmission. 

Then the only case left unclear is the collision between TTI bundling new transmission and msg3 adaptive retransmission. As matter of fact this case is also applicable in general between UL grant of C-RNTI of new transmission and UL grant of temporary C-RNTI of retransmission. Here is the scope of this email discussion as following:

[83bis#14][LTE/MAC] Msg3/TTI bundling (ZTE)

-
Check the current specification and implementation of the legacy UE behaviour for collision case between UL grant of C-RNTI of new transmission and UL grant of Temporary C-RNTI of retransmission. 
-
If something is not clear, discuss the UE behaviour for Rel-11.
=>
Intended outcome: Email discussion summary and agreeable 36.321 CR if necessary
2 Use case confirmation 
Use case description:
During contention based RACH procedure initiated by MAC layer, once UE has sent message 3 (either new message3 or retransmission of message 3), mac-ContentionResolutionTimer is started and UE is expecting to receive ACK of message 3. In addition UE is also expecting one UL grant addressing its C-RNTI of new transmission for contention resolution. If eNB fails to decode this message 3, eNB would feedback NACK and one UL grant addressing UE’s temporary C-RNTI for retransmission of message3. Because eNB fails to decode this message3 it actually doesn’t know whether there is any RACH procedure ongoing for this UE. So it is also possible that eNB will schedule this UE for a new uplink transmission due to e.g. early received BSR. Under this circumstance the collision between UL grant of C-RNTI of new transmission and UL grant of temporary C-RNTI of retransmission occurs.
Question1: Does above use case description cover collision between UL grant of C-RNTI of new transmission and UL grant of temporary C-RNTI of retransmission?

	Company name
	Use case description is Confirmed?
	Other comments 

	ZTE
	Yes
	

	CATT
	Yes
	

	Samsung
	Yes
	It is quite rare case

	Nokia & NSN
	Yes
	

	LGE
	Yes 
	It looks just like an artificial scenario because it happens only when the following conditions are all met coincidentally.

1) No D-SR

2) UL scheduling delayed from the previous BSR

3) RA procedure required for the new BSR

4) Adaptive retransmission required for Msg3

5) Simultaneous allocation of UL grants for C-RNTI and Temporary C-RNTI

	NTT DOCOMO
	Yes
	

	Intel
	Yes
	

	Huawei/HiSilicon
	Yes 
	

	Ericsson
	Yes
	It can occur but is rather rare as the UE is typically configured with D-SR


3 Use case interpretation 
The email discussion intends to check company’s view both out of specification and implementation. In case majority companies have same implementation and understanding, and they believe UE’s behavior is correct, then nothing more is needed both for R10 and R11.  In case there is diverse implementation and/or understanding or UE’s behavior is not proper, intended UE’s behavior for R11 is collected for possible CR for R11.

There are basically 3 kinds of interpretation of UE’s behavior:

Alt1: UE will choose to treat the UL grant addressing its C-RNTI for new transmission and ignore UL grant address its temporary C-RNTI
Alt2: UE will choose to treat the UL grant addressing its temporary C-RNTI for retransmission of message3 and ignore UL grant of its C-RNTI
Alt3: it is up to UE’s implementation to decide to go either alt1 or alt2 i.e. UE’s behavior is not clear
Other interpretation…?
Question2: what is your company’s implementation and understanding of UE’s behavior according to current Release 10 specification for above collision case? And is it a proper UE’s behavior?
	Company name
	company’s implementation and understanding of current specification
	Is it proper UE’s behaviour?

	ZTE
	Our implementation is alt1.
Our understanding is alt3 i.e. it is not clear in current specification which uplink grant UE will eventually choose. But once UE decides, UE’s behaviour is clear. 

When the RACH procedure is triggered UE should be uplink synchronized because otherwise eNB will not schedule an UL grant for new packet. This would mean UE will keep its original TA value. If UE goes for alt1, the RACH procedure will be ended and UE will start to transmit according to the new UL grant and it will not monitor temporary C-RNTI even eNB will assign another UL grant with temporary C-RNTI. The problem is that transmitting power could be not high enough. It could be however compensated by following retransmission of the new packet. If retransmission of message 3 is intended for this UE, then following uplink grant addressing temporary C-RNTI is wasted otherwise it is not.
If UE chooses alt2, then RACH procedure will continue but new uplink grant will be dropped. Because eNB has no idea about the collision, eNB will assign the uplink grant for retransmission again which result in another collision between retransmission of message3 and retransmission of the new packet. But in this case UE will prioritize retransmission of message3. So the consequence is collision will last for few rounds of retransmission and some radio resource will be wasted.
	Alt1 can end the RACH procedure and collision situation immediately and may or may not waste radio resource. That’s why alt1 is more reasonable UE’s behaviour. 

	CATT
	For the case as described in the email discussion subject and also in Section 2 of this document, we think the UE’s behavior is clear from the current specification. 
In the last RAN2 meeting, we agreed that UE performs TTI bundling new transmission if it is collided with Msg3 non-adaptive retransmission. Actually the part of spec in section 5.1.5 of TS 36.321 shall apply for both cases [non-adaptive retrans of Msg3 + C-RNTI new trans] and [adaptive retrans of Msg3 + C-RNTI new trans]. More specifically, in Section 5.1.5 of TS 36.321, it is clear that once Msg3 is transmitted, if UE receives a PDCCH and if the PDCCH contains an UL grant for a new transmission, UE shall “consider this Random Access procedure successfully completed”. Therefore, according to the spec it is clear that UE shall ignore the UL grant of Temporary C-RNTI, and continue with the UL grant of C-RNTI. 
Regarding the alternatives listed in the beginning of section 3, we think alt. 1 may need some rewording, e.g., 
Alt1: UE will choose to treat the UL grant addressed to its C-RNTI for new transmission, consider the Random Access procedure successfully completed, and ignore UL grant addressed to its temporary C-RNTI.
Such rewording makes it clearer that UE not only ignores the current UL grant of Temporary C-RNTI, but also considers the whole RACH procedure ended. With the clarification, we believe Alt. 1 is the proper UE behavior according to a clear spec. 
	

	Samsung
	In our understanding, there is no clear prioritization rule in the current specification. Depending on the implementations, the result w.r.t which grant is respected can be different case by case (e.g. even in one implementation, the result would not be always same).

Even though the current specification is not designed to handle the collision, if we interpret the specification literally, one may get the following understanding. 

If Msg 3 and bundled tx are on the same HARQ process, new transmission would be prioritized according to 5.4.2.1

If Msg 3 and bundled tx are on the different HARQ process, msg 3 transmission would be prioritized according to 5.4.2.2 
	If UE behaves as alt 1, Msg 3 transmission will be dropped and regular BSR will be lost.

If UE behaves as alt 2, transmission resource for one UL grant is wasted.

Given that;

1) it is rare case

2) Specification does not mandate a single behaviour,

We think it is UE implementation (alt 3)

	Nokia & NSN
	Our understanding of the specification is alternative 1. According to 5.1.5 Contention Resolution, when the UE receives a new UL grant of C-RNTI after msg3 transmission, it will resolve the contention. Then the Temporary C-RNTI is discarded and Random Access procedure is considered successfully completed and msg3 buffer is flushed (hence no further msg3 retx).
	Since it is rare case, Alt 3 is also acceptable if some companies have implemented differently. 

	LGE
	LGE’s implementation: Alt.1 

LGE’s understanding: Alt.3 because UE behavior for this collision case is not specified in the current specifications. Regarding CATT’s comment that the UL grant for C-RNTI kills the adaptive retransmission for Msg3, it is hard to say that if the UL grant for C-RNTI is discarded according to the UE implementation, even the discarded UL grant should be considered as a contention resolution message. 
	We don’t see much difference between Alt.1 and Alt.2. That is: 

In Alt.1, the UL grant for C-RNTI can be utilized but the BSR in Msg3 is lost.

In Alt.2 the UL grant for C-RNTI cannot be utilized but the BSR in Msg3 is not lost.

	NTT DOCOMO
	Our interpretation is Alt1. 

We think that the PDCCH addressed to C-RNTI will be considered as contention resolution. So, UE will flush the HARQ buffer used for MAC PDU in the Msg3 buffer.   
	From DCM’s point of view, this case seems a rare case, so can be left up to UE implementation. 

	Intel 
	We think current spec has not specified the UE behaviour for this rare case. UE behaviour could be implemented in a different manner depending on how to deal with HARQ processes for Msg3 and TTI-bundled data at a TTI-bundling enabled UE, as analysed by Samsung. 

	We think Alt.3 is good enough for this rare case.

	Huawei/HiSilicon
	Our implementation is Alt1. 
	We are ok to Alt.3

	Ericsson
	We would think that at least Alternative 1  is according to the specification. However, as the collision case is not exactly described, maybe other kind of interpretations can be made from the specification.
	As this is rather rare case, we assume that Alt3 is acceptable.


Question3: what is proper intended UE’s behavior for R11?

	Company name
	Intended UE’s behaviour for R11 

	ZTE
	UE’s behaviour should be made clear that in this case UE will go for alt1

	CATT
	See our discussions to Question 2. The current spec leads to clear UE behaviour and in our view no changes to the spec is needed. 

	Samsung
	We propose to leave it to UE implementation

	Nokia & NSN
	Our understanding of the specification is Alt 1, but acceptable to leave with Alt 3 if companies understood/implemented differently.

	LGE
	Because there seems not much difference between Alt.1 and Alt.2 and the collision happens very rarely, we want to leave it to UE implementation.

	NTT DOCOMO
	Although we don’t have a strong opinion to specify something in Rel-11, we are OK to specify or capture in the minute the single behaviour that is implemented by majority companies.

	Intel
	We prefer Alt.3 to leave it up to UE implementation.

	Huawei/HiSilicon
	 We prefer to leave it up to UE implementation.

	Ericsson
	No strong preference as  this is rather rare case.


4 Summary of email discussion
Totally 9 companies joint the email discussion. All of them confirm the use case described by rapportuer. Among them 4 companies think current specification is clear i.e. UE’s behaviour is alt1. Another 5 companies think current specification is not clear although 2 of them actually implement alt1. And majority companies believe it is kind of rare case that’s why it could just leave to UE’s implementation i.e. no CR for R11 is needed.
Proposal1: to confirm it is not clearly specified in current specification
Proposal2: to confirm it is kind of rare case and can leave to UE’s implementation i.e. no R11 CR is needed
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