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Abstract of the contribution: Proposes a way forward regarding network node selection, where backward compatibility is handled at NAS, and UE RRC indication is intended for aiding eNB in network node selection.
1. Introduction
With the introduction the Cellular IoT EPS optimizations, several types of MME are envisaged (S2-160833 as agreed in SA2#113), e.g.  
-     an MME that supports either User Plane or Control Plane CIoT EPS Optimisation;
-     an MME that supports both User Plane and Control Plane CIoT EPS Optimisations
-     an MME that does not support any CIoT EPS Optimisations
Multiple of the above types of MMEs could coexist in a same deployment. Therefore it is necessary to define a means for the UE to be directed and establish a registration with the proper MME, based on the UE support and preference regarding Cellular IoT EPS optimizations and the deployed MME(s) support.

Observation 1: Proper solutions for MME node selection based on UE support/preferences is needed. 
In S2-160836 it was further agreed that the UE includes over NAS in a Preferred Network Behaviour indication the Network Behaviour the UE can support and what the UE would prefer to use.

The Preferred Network Behaviour includes support and preference of User Plane and/or Control Plane CIoT EPS Optimisation. Among other features (SMS handling, S1-U support, registration without PDN connection).

The MME indicates the network behaviour it supports in the Supported Network Behaviour information. 
The main goal of this NAS exchange is to ensure backward compatibility, while negotiating the features/optimizations to be used in NAS. 
Observation 2: Backward compatibility and CIOT EPS optimizations/features negotiation between UE and CN are performed over NAS.

2. Discussion 
2.1 CIoT EPS Optimisation information in RRC
Given observation 1, 3GPP should define means for the eNB to perform MME node selection, having the information of whether the UE is requesting Cellular IoT EPS optimizations. This information should be provided by the UE in RRC signalling and should be limited so as to not make MME node selection too complex in the eNB. Therefore it is appropriate to include indications for both Control plane CIoT EPS Optimisation and User plane CIoT EPS Optimisation, but limit to only that information. 
2.2 Incompatibility handling in the eNB vs. MME

In SA2#113 it was proposed (S2-160702) that the eNodeB ensures it selects an MME that is compliant with the UE CIoT EPS Optimisation information in order to prevent routing the UE to an incompatible MME. If the eNodeB cannot find a compliant MME, the eNodeB rejects the Attach Request with an appropriate RRC reject cause.
However, that proposal may not be the correct approach or even backfire under multiple scenarios and for the following Reasons:

1) The CIoT EPS Optimisation information should be defined as optional. If a UE blindly requests a connection with CIoT EPS Optimisation information in a network that does not support CIoT optimizations at all in neither RAN nor CN (this scenario applies to eMTC only) then the legacy eNB would ignore the information, and forward to an incompatible MME. So the UE implementation shall always handle the situation of being directed to a non-supporting MME, and this should be handled as a NAS error case. Therefore, an eNB centric solution to backward incompatibility does not prevent the scenario that the UE receives the registration reject via NAS. 

2) If it is the eNB that rejects the RRC request, then the UE behaviour after that should be also specified at NAS, i.e., the UE needs to decide whether to try with a different NAS configuration, i.e. act as regular device not using CIoT EPS Optimisation or mark the PLMN as forbidden PLMN, etc. So other than the signalling being over RRC, the reaction to such indication in the UE is handled at NAS. It is simpler to handle this situation completely within NAS, particularly taking into account Reason 1.
3) Another possible option is that the eNB broadcast CIOT support. In this case, the UE only requests CIoT EPS Optimisation if the CIOT is broadcasted, in which case it should be assumed that the CN can at least handle the UE NAS signalling., even though some optimizations/features may not be supported. Since in that case no NAS incompatibility is possible, then NAS should be the right layer for optimization/feature negotiation and a possible ultimate decision to reject the request by MME if necessary. 
4) The information the eNB receives is limited to two bits as of now (CP/UP optimization), while the MME receives all the information regarding CIoT EPS Optimisation support and preference + other features like support of S1-U, SMS handling, registration without PDN connection. Therefore the MME receives more information and can make potentially make a more informed decision.

One example of the above is the following:

· A UE requests UP optimization only, and indicates support of S1-U. 

· The CN does not support UP optimization, therefore as per S2-160702 the eNB would reject the UE RRC connection establishment request.

· However, if the eNB forwards the NAS request to the MME then the MME can decide to still accept the registration request, while indicating no support of UP optimization but indicating support for “S1-U data transfer” (i.e. legacy procedures). The UE can then fall back to NAS behaviour without any CIoT EPS Optimisation.

Given the reasons above, it is more appropriate to handle backward NAS incompatibility within NAS layer: UE needs to support NAS rejection due to incompatibly anyway, and NAS signalling carries more complete information for MME to make more informed decision. Therefore, if the UE includes CIoT EPS Optimisation information in RRC signalling, this should be used by eNB only as an aid for MME node selection and not a reason to reject the RRC connection request.
2. Proposal

2.1 MME behaviour regarding CN selection – DÉCOR extension to CIOT
As discussed above, we believe that the UE RRC indication regarding MME node selection should be considered an aid for the eNB to make the right selection and eNB should not deal with NAS backward compatibility. 

NAS should be a self-contained layer when dealing with backward capability and proper service support in the core network. 

Therefore we believe it would be useful to give the possibility to the MME to perform MME reselection based in part on the UE provided Preferred Network Behaviour. MME reselection is already possible since Rel-12 when DÉCOR feature was introduced. DÉCOR is based on the UE usage type provided by the HSS as a part of the subscription information. 

We propose that DÉCOR feature is enhanced in the context of CIOT, by allowing the MME to perform MME reselection based on UE usage type AND optionally the UE provided Preferred Network Behaviour.

	Proposal 1: The MME may perform DÉCOR in the context of CIOT with the following enhancements. The MME may use the UE provided Preferred Network Behaviour in addition to the UE usage type when performing MME reselection.


An MME can also decide the UE’s NAS registration request based on the UE provided Preferred Network Behaviour. A new cause code for the MME’s reject can be included for the UE to know that there is an incompatibility of support between the VPLMN and the UE. In that case, the UE either includes the PLMN ID as forbidden PLMN or retries registration with a different NAS mode, e.g. regular NAS if supported by UE.

	 Proposal 2: An MME can be configured to reject UE’s registration request if it detects incompatibility based on UE provided Preferred Network Behaviour, with appropriate (new) cause code


2.2 Use of provided CIoT EPS Optimisation information in eNB

As mentioned in the discussion, the UE provided CIoT EPS Optimisation indication should be used by eNB only as an aid for MME node selection. If the eNB is not configured to use this information, or has no configuration for the particular value provided by the UE, it ignores the CIoT EPS Optimisation indication provided by the UE, and performs regular MME node selection. 

	Proposal 3:  The UE includes CIoT EPS Optimisation information in RRC signalling to aid the eNB in MME node selection in addition to other information (e.g. old GUTI). The eNB may use this information element when performing MME node selection based on configuration. If the eNB  is not configured to use this information element or has no configuration for the particular value provided by the UE, then the eNB ignores the CIoT EPS Optimisation information and performs regular MME node selection.


2.3 Incompatibly issue solved by CIOT indication in SIB 
If an indication of CIOT is included in a SIB, the network shall at least be able to understand the UE NAS request, therefore no NAS backward incompatibility issues from signalling perspective should arise. The UE and MME can still find out over NAS signalling which CIoT EPS Optimizations are supported/preferred/enabled. This could be seen as a further optimization in line with the above considerations. 
In that case, the UE decides based on the CIOT indication whether to attempt to attach to the network and whether to include CIoT EPS Optimisation information. If SA2 agrees this is beneficial from system perspective, an LS to RAN2 can be sent to ask whether a CIOT indication in SIB would be possible and agreeable to RAN2. 

	Proposal 4: Request RAN2 for feedback on a possible CIOT indication in SIB


Conclusion

It is proposed to discuss and agree the above Proposal 1, Proposal 2, and Proposal 3. A CR reflecting the 3 proposals can be found in S2-161063. 
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