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1 Introduction
RAN2 has been discussing whether ‘early contention resolution’ in NB-IoT is supported and concluded that specification is not clear [1]. At RAN2#101 it was agreed to clarify in Release 13 stage 2 that message 4 of the random access procedure used for RRC connection establishment/reestablishment/resumption is to contain both the contention resolution identity and the RRC response message [2] and CR in [3] for this was eventually agreed. The following was also agreed for Release 14 and later:

· ‘early contention resolution’ is to be supported for NB-IoT
· An indication needed in message 3 of the random access procedure whether UE supports ‘early contention resolution’.

But there was disagreement on whether ‘early contention resolution’ for NB-IoT from Release 14 should be mandatory or optional for UE hence the meaning of the indication in message 3 would be different. As a result, the CRs to Release 14 and Release 15 on this topic were postponed.

The purpose of this document is to provide some background information as to why ‘early contention resolution’ exists in LTE and propose how to proceed.

2 Discussion
2.1 History

The concept of ‘early contention resolution’ has been in E-UTRAN specifications from the first version of Release 8 [4]. The main reason for early contention resolution was to reduce the latency penalty associated with RA reattempts to meet the latency requirements for E-UTRAN [5]. What this means is that the main purpose of this feature was to allow UEs to detect contention resolution failure as soon as possible so these UEs could reattempt random access. In discussion document [5] and TR [6] it was depicted (see Figure 1) that after eNB receives message 3 of the random access procedure, eNB:

1. responds to the UE with ‘RRC Contention Resolution’ message. This message does not contribute to UE state transition.

2. interacts with MME before it sends RRC connection response message.   
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Figure 1:  C-plane activation procedure from TR 25.921 [6]
2.2 Current Specification
But eventually stage 2 specifications (TS 36.300 [7] and TS 23.401 [8]) do not depict the same sequence of exchanges between UE and eNB as depicted in [5] and [6]. In fact stage 2 specifications do not describe any interactions between eNB and MME before eNB sends message 4 of the random access procedure. Therefore, the statement “i.e. eNB does not wait for NAS reply before resolving contention” in TS 36.300 [7] is there because of the TR [6] and not because of any requirements from stage 2 TS 23.401 [8]. In fact stage 2 specification [8] assumes/shows the RRC connection setup is completed before eNB interacts with core network (see Figure 2 for example), where RRC connection should be in place before step 1 (i.e. RRC Connection Setup Complete carries the first NAS message such as Service Request, Attach Request, TAU Request etc). Therefore, it is not clear at all if ‘early contention resolution’ provides any benefit.  
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Figure 2: Service Request procedure from TS 23.401 [8]
Observation 1: The statement “i.e. eNB does not wait for NAS reply before resolving contention” in 36.300 is a left over from E-UTRAN feasibility study phase and is not reflecting stage 2 specification. 

Observation 2: The advantage of ‘early contention resolution’ is not obvious given that E-UTRAN specifications do not require any interactions between eNB and core network before eNB sends RRC connection response. 

Proposal 1: Delete the statement “i.e. eNB does not wait for NAS reply before resolving contention” from TS 36.300.

2.3 Meaning of early contention resolution – then and now
The other confusion is what is meant by ‘early contention resolution’. From discussion document [5] and TR [6] it is clear that ‘early contention resolution’ was to be realised with RRC Contention Resolution message but such a message does not exist in E-UTRAN specifications. 
Observation 3: Initial (pre-Rel8) discussions envisioned ‘early contention resolution’ using a RRC Contention Resolution message which was eventually abandoned and never specified.

Instead, according to current specification, ‘early contention resolution’ can be realised by transmitting a MAC PDU that contains the contention resolution identity but does not contain any RRC messages. Furthermore, the statement “Early contention resolution shall be used” can be read as forcing the eNB to transmit the contention resolution identity in a separate MAC PDU from that used for RRC connection response message and this is not correct.
Proposal 2: In TS 36.300, replace the text “Early contention resolution shall be used” with “For initial access, RRC connection resume procedure and RRC Connection Re-establishment procedure, eNB may transmit MAC PDU containing the UE contention resolution identity MAC control element without RRC response message”.

2.4 Mandatory vs optional

Now to the fundamental question of whether ‘early contention resolution’ should be mandatory or optional for NB-IoT. Based on the stage 2 specifications it is clear there is no interaction required between eNB and core network before eNB responds to RRC connection request. Therefore sourcing company does not see any drawback if UE does not support ‘early contention resolution’ even for later releases.

Proposal 3: Optional for release 14 and later UEs to support “Early contention resolution” for NB-IoT.
Note: CRs to core specifications in [9] and [10] submitted to this meeting are same as those at the end of the e-mail discussion with updates to the cover sheet while CR to TS 36.306 in [11] assumes ‘early contention resolution’ in NB-IoT is optional.

3 Summary
This document has reviewed the concept of ‘early contention resolution’ and made the following observations and proposals: 
Observation 1: The statement “i.e. eNB does not wait for NAS reply before resolving contention” in 36.300 is a left over from E-UTRAN feasibility study phase and is not reflecting stage 2 specification. 

Observation 2: The advantage of “early contention resolution” is not obvious given that E-UTRAN specifications do not require any interactions between eNB and core network before eNB sends RRC connection response. 

Observation 3: Initial (pre-Rel8) discussions envisioned early contention resolution using a RRC Contention Resolution message which was eventually abandoned and never specified.
Proposal 1: Delete the statement “i.e. eNB does not wait for NAS reply before resolving contention” from TS 36.300.

Proposal 2: In TS 36.300, replace the text “Early contention resolution shall be used” with “For initial access, RRC connection resume procedure and RRC Connection Re-establishment procedure, eNB may transmit MAC PDU containing the UE contention resolution identity MAC control element without RRC response message”.

Proposal 3: Optional for release 14 and later UEs to support “Early contention resolution” for NB-IoT.
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