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1. Introduction
RAN2 has been discussing the necessity of defining new VoLTE establishment cause and the backward compatibility problem on the network not supporting the new cause. This document discusses the history and common understanding taken for NW behaviour on unknown establishment handling and proposes a way forward to make sure that the specification does not define a signalling catering for bad network implementation and to avoid the same discussion on the same problem does not repeat in the future.
2. Discussion
2.1.

History on discussion of Unknown Establishment Cause handling
RRC specification in Rel-8 allows the definition of eight values of Establishment Cause. In Rel-8, five values were defined, there rest were spare values. In Rel-10, one of the spare values is used to identify a Delay Tolerant access. During the discussion of Delay Tolerant specification, the backward compatibility problem of unknown Establishment Cause handling in the legacy NW or NW that does not support the new cause has also been discussed at length.
This issue was addressed in RAN2#72bis, RAN2#73 and RAN#51:

· Specifying NW behaviour:
From RAN 2 discussion,  a series of CR R2-111704/R2-111696/R2-111697 (within the RP-110285 [2]) from Vodafone were technically endorsed. These CR describe that the NW should not reject the unknown cause value. The CR also indicates that the same problem also occurs in GERAN. The following is the CR content:
	RRCConnectionRequest field descriptions
ue-Identity

UE identity included to facilitate contention resolution by lower layers.

establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating. If a ‘spare’ value is received, the network should handle it similarly as if one of the existing establishment cause values was received.
randomValue

Integer value in the range 0 to 240 ( 1.




· Specifying network indication (SIB):
 RP-110206 [1] from NTT DOCOMO proposing network indication to ensure network backward compatibility. 

The result of this discussion is that RAN decided that no special handling is needed (either network indication or network behaviour clarification) because the common understanding is that a sensible network implementation will not reject a request with unknown establishment cause. 
From the minutes in RAN2 meetings and RAN plenary as excerpted below, most vendor assumes that the abovementioned eNB behaviour is the foreseen NW behaviour.

	RAN2#72bis minutes [5]

	R2-110269:
Establishment Cause indication
Ericsson, ST-Ericsson
Disc
…

R2-110131:
Delay Tolerant Indication at RRC Connection establishment
Vodafone, Alcatel Lucent Disc

Discussion:

…
· NSN thinks it would be better not to have broadcast for every new remaining cause value. NSN assumes that new cause values are just ignored by a network that does not understand them and continue processing without any special handling. ZTE agrees that a legacy network would handle such a request without any special handling. ZTE thinks that is fine for a network not supporting MTC.
…
· Ericsson agrees that a sensible network would have a kind of default behaviour for spare code values. Same as when we sent it in the complete message (i.e. no specific handling).


	RAN2#73 minutes [6]

	R2-111011:
[72b#20] – UMTS/LTE: MTC CRs
Discussion:

...

·  NSN thinks most companies think the legacy issue is not a real problem.
…
· Huawei thinks there is no harm to specify the handling of spare values, but prefer to not have the broadcast bit.
…
· Ericsson thinks it should be sufficient to specify handling of spare cause values, even for UMTS.
…
· NTT DCM thinks there is no value in specifying handling of spares since it is anyway network behaviour. Vdf thinks this is a fair request. Ericsson agrees that this would be good to have. Ericsson could agree the Vdf CR which was wide enough.

…


	RAN#51 minutes [7]

	RP-110206
Disc

Backward compatibility issues with MTC

NTT DOCOMO, INC.

Vodafone: Charging was not included in the scope of the original WI. If we would like to consider charging optimization this would be a new WI.

Huawei: Backward compatibility issue from CN should be separated from backward compatibility from a RAN point of view. The CT1 solution should be completely transparent to RAN.

- some statements/analysis in this document are misleading (e.g. paragraph on alternative 1)

Ericsson:
-supports Vodafone and Huawei. 



- backward compatibility was also discussed in RAN2 and  that this should not introduce any inter-operability issue to LTE. Is the analysis for UMTS only or is it for UMTS and LTE ? and if it is also for LTE what would then this proposal from RAN2 become ?

NTT Docomo: For the UMTS solution, we have two technically endorsed CRs. One of them is backward compatible and the other one is not. For LTE, the endorsed CRs are both not backward compatible. One of them introduces a Spare and no indication on how to handle it in one way or the other. The CR from Vodafone that introduces restriction on how to handle spare requires some modification in the network.
RP-110285
CR

Technically endorsed RAN2 CRs related to Network Improvements for Machine-Type Communications for LTE

RAN2

Only R2-111703 is approved 

All others are rejected 

Status: Partially approved (Only R2-111703 is approved  All others are rejected)

RP-110286
CR

Technically endorsed RAN2 CRs related to Network Improvements for Machine-Type Communications for UTRA

RAN2

R2-111630 is approved. 

The other one is rejected

Vodafone: would like to have minuted in the report that vendors (including Ericsson, NSN, ALU, Huawei, Samsung, ZTE) have indicated that they have no problem with this CR, so that we should not see any re-discussion on this.
Samsung, ALU: the minutes should only capture what was said in the meeting and no such comment was made in the meeting.

Vodafone: requested then to capture their request above to capture their comment in the minutes.

Status: partially approved


Observation 1:
The common understanding is that the NW (in normal condition) will not reject a request with unknown establishment cause, and continue processing the call. 
Recently, RAN2 discusses the necessity of yet another new Establishment Cause, namely VoLTE cause, used in the eNB to prioritize VoLTE mo-data rather than data/packet mo-data. Together with this discussion, a solution was proposed to introduce a network indication such that the UE will only indicate a VoLTE establishment cause if the network supports it. One main reason for this is that “if the network is legacy, this new establishment cause value will not be comprehended by legacy network and the VoLTE call may be dropped.” [3]

It should be noted that the discussion in Rel-10 (delay tolerant cause) and the recent Rel-13(VoLTE cause) are exactly the same. One may argue they are different since the Establishment Cause defined in Rel-10 is anyway delay tolerant, so the NW is allowed to reject if NW does not comprehend, but for VoLTE, there is impact in user perspective if voice call request is rejected when NW does not comprehend. This argument is clearly based on the wrong understanding, because (1) based on common understanding on observation 1, a NW rejecting a call due to unknown cause should have not existed, and (2) from operator’s perspective, no call is less important call such that it can be rejected just because NW cannot comprehend the cause. 

This repeated history of discussions shows that in spite of the exhaustive discussion on unknown Establishment Cause in Rel-10, the common understanding that the NW should not reject a request with unknown establishment cause is not fully shared/ understood by all the NW vendors. One of the reasons is because it is not clarified in any of the specification.
Observation 2:

The common understanding taken in RAN#51 is not completely understood by all the NW vendors, due to e.g., lack of specification. 

2.2.
Expected NW behaviour on Establishment Cause

Based on the discussions in RAN#51 and the recent RAN#90, the following is the expected NW behaviour:
For every newly defined Establishment Cause value:

·  If the network wants to deprioritize (reject) or prioritize (accept) the request based on the cause, then the network needs to support the newly defined Establishment Cause.

· If the network does not comprehend the new cause, the network should NOT reject the request and treat the unknown cause as any (or one) of the existing Establishment Cause, and continue process the call according to NW implementation.
Note that this is assumption valid in both NW congestion and non-congestion situation. In congested situation, even the network needs to reject some of the calls, in the NW that does not support the new cause value, the call with known and unknown cause value will be equally rejected. 
2.3
Way forward to solve this problem
Unfortunately, the problem of handling unknown Establishment Cause is in fact a re-occurring problem. The history shows that it happened both in GERAN and LTE. With the enhancement for LTE yet to come, we think that there is a big possibility that this problem will occur in the near future. Although, we also share the view that the specification should not be based on bad network implementation, considering the facts, we think a general guidance and clarification for the eNB receiving unknown Establishment Cause should be captured in the RRC specification. The actual CR is proposed in [4]
Proposal 1: 
To agree on specifying a general guidance and clarification for the eNB behaviour receiving unknown Establishment Cause 
With regard to RAN2 discussion on VoLTE establishment cause, RAN2 endorsed 2 sets of CRs defining VoLTE establishment cause, one with network support indication (SIB) and the other without. 
It should be carefully noted that defining one bit in SIB for VoLTE establishment cause means that 3GPP is opening the door to a bad network implementation which in the end may result that addition of one bit in the SIB is needed for every new Establishment Cause defined in the future. This situation should be prevented.

To progress with the work, we propose to agree the endorsed CR without network support indication (SIB), in addition to the CR on general clarification of eNB behaviour.

Proposal 2:
To agree the RAN2 endorsed CR without SIB + CR on clarification of eNB behaviour receiving uknown Establishment Cause
3. Summary and Proposal
The history of discussion on handling of unknown Establishment Cause was described. Observation on what is the expected NW behaviour with regard to new (unknown) Establishment Cause was explained. Way forward for this issue was proposed. The alternatives for contents of clarification of eNB behaviour are described in the following Annex. 
Observation 1:
The common understanding is that the NW will not reject a request with unknown establishment cause.

Observation 2:

The common understanding taken in RAN#51 is not completely understood by all the NW vendors, due e.g., to lack of specification. 

Proposal 1: 
To agree on specifying a general guidance and clarification for the eNB behaviour receiving unknown Establishment Cause 
Proposal 2:
To agree the RAN2 endorsed CR without SIB + CR on clarification of eNB behaviour receiving unknown Establishment Cause
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ANNEX
Guidance/ clarification of eNB behaviour receiving unknown Establishment Cause is proposed to be captured in the Annex of 36.331. As a starting point, one the following alternatives may be considered. The CR in [4] captures alternative 1.

Alternative 1: 

Annex X (Normative):
Handling of unknown spare Establishment Cause in the eNB

The eNB should be able to accept an RRC Connection Request with unknown value of Establishment Cause, e.g., by mapping the unknown Establishment Cause to the known existing cause (e.g., mo-Data).

Alternative 2:

Annex X (Normative):
Handling of unknown spare Establishment Cause in the eNB

The eNB should be able to accept an RRC Connection Request with unknown value of establishment cause, which is up to eNB implementation.
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