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1. Background
In S2-161160, SA2 agreed on a new trigger for Attach Reject by the MME:

If the UE has included the Preferred Network Behaviour, and what the UE indicated it supports in Preferred Network Behaviour is incompatible with the network support e.g. the UE indicated support only for Control Plane CIoT EPS optimisation and the MME only supports User Plane CIoT EPS optimisation, the MME shall reject the Attach Request with an appropriate cause value (e.g. one that avoids retries on this PLMN).


CT1 needs to specify the stage-3 solution for this requirement. The DP paper in C1-162683 in CT1#98 analyzed this requirement from the stage 3 perspective, in particular the selection of the appropriate reject cause value and the associated UE behaviour. The accompanying CRs in C1-162968 and in C1-162969 proposed to define a new cause value “requested EPS optimisation not supported” or to re-use the legacy cause value #15, respectively. The companies were split nearly evenly between the proposed two options. This topic was also discussed in the CT1 conference call on CIoT on July 7. This paper is an effort to reach a compromise solution.
2. Attach reject scenarios

According to the analysis in C1-162683, the scenarios in which the CIoT feature incompatibility between the network and the UE cannot be detected based on the SIB indications are: 1) UE requests SMS without combined attach and the network does not support it and 2) UE in WB-S1 mode supports only S1-U data transfer, and the network does not support it. 
Moreover, SIB indications about the network support for CIoT optimizations represent a rare case of core network capabilities advertised in the radio network. They require a fully coordinated deployment of CIoT features across the radio and the core network. The SIB indications not being an essential or even required feature from the point of view of the radio network, CT1 should provide for the error scenario in which the SIB indications are not (all) available in the RAN. Therefore, the need to reject the attach request due to CIoT feature incompatibility between the network and the UE should be addressed.

3. Selection of the reject cause value

Based on the discussion in C1-162683 and the further discussion in the conference call on July 7, the selection of the new reject cause value was reduced to the following two options:

Option 1: Brand new cause value #xy (requested EPS optimization not supported)

Option 2: Legacy cause value #15 (no suitable cells in tracking area) with a new value in the Extended EMM cause IE indicating “requested EPS optimization not supported”

The main advantage of option 1 is that it is a cleaner solution that would allow to define a fully dedicated UE behaviour. Furthermore, according to 31.111, the ME must provide to the UICC the EMM rejection cause value, which requires the cause value to uniquely identify the reject cause. 31.111 does not support the Extended EMM cause IE.
The main advantage of option 2 is that it is backward compatible with the pre-Release 13 UE, which could ignore the new value in the Extended EMM cause IE and to the legacy behavior corresponding to the cause value #15. However, a reasonable MME implementation should not provide the new reject cause value to a UE that does not indicate support for CIoT. 
CT1 needs to decide which of the two options to adopt.
4. The UE behavior upon attach reject 
Upon receiving the legacy cause value #15, the UE is supposed to look for a suitable cell in another TA. This design is geared towards the multi-frequency deployments found in legacy LTE networks, in which multiple frequency layers overlap in coverage providing overlapping TAs on different frequencies. On the other hand, NB-IoT is not expected to be deployed over multiple frequency layers, at least not in the early deployments. As a result, a UE in NB-S1 mode is unlikely to find suitable NB-IoT cells in other TAs. In this scenario, the UE should perform a search for a new PLMN rather than waste time looking for a suitable cell in another TA of the same PLMN. 

Observation 1: For a UE in NB-S1 mode, upon attach reject, the UE behavior of searching for a suitable cell in another TA of the same PLMN is not necessarily appropriate. 

Observation 2: There needs to be a reject option where the UE in NB-S1 mode searches for another PLMN right away.

Based on the above, we see the following two alternatives for the UE/MME behavior:

4.1. Alternative 1 – new reject cause value fully determines the UE behavior
In this alternative, the new reject cause value always results in the UE searching for a new PLMN right away. The MME provides the new reject cause value to the UE when the MME determines that the UE will not find a suitable cell in another TA of the same PLMN compatible with the UE’s supported CIoT features. This MME determination can be based on the UE mode (i.e. NB-S1 vs. WB-S1), the deployment knowledge (e.g. knowledge that there is another TA on a different frequency in the same area with the feature set that the UE wants to use) and potentially other factors. As discussed in Section 3, the new reject casue value can be either a brand new casue value or Legacy cause value #15 (no suitable cells in tracking area) with a new value in the Extended EMM cause IE indicating “requested EPS optimization not supported”.

In all other cases, the MME provides the legacy cause value #15 (without Extended EMM cause IE) and the UE follows the legacy behavior for cause value #15.
4.2 Alternative 2– the UE processes new cause value based on its mode of operation
In this alternative, the MME always uses the new reject cause value to reject the attach request due to CIoT feature incompatibility. As discussed in Section 3, the new reject casue value can be either a brand new casue value or Legacy cause value #15 (no suitable cells in tracking area) with a new value in the Extended EMM cause IE indicating “requested EPS optimization not supported”. Upon receiving the attach reject, a UE in NB-S1 mode searches for a new PLMN right away whereas a UE in WB-S1 mode behaves according to the legacy cause value #15 (i.e. searches for a suitable cell in another TA of the same PLMN first).
4.3. Comparison
The Alternative 1 has the advantage of providing a fully deterministic UE behaviour. Furthermore, the MME has better insight into the possibility of finding another suitable TA than the UE. The alternative 2 seems feasible only if the possibility of multi-frequency NB-IoT deployments can be completely excluded. The Alternative 1 is preferable.
5. Proposals
It is proposed to discuss and agree on the cause value for attach reject due to incompatibility between CIoT features between the UE and the network. 

Proposal 1: Decide what should be the new reject cause value for attach reject due to CIoT feature incompatibility: a) brand new cause value #xy (requested EPS optimization not supported) or b) the combination of the legacy cause value #15 and a new Extended EMM cause IE. 

Proposal 2: The MME decides whether to provide the new reject cause value or the legacy cause value #15. The new reject cause value always results in the UE searching for a new PLMN right away.

Proposal 3: Proposals 1-2 also apply to TAU Reject.

The CR implementing Proposals 1a, 2 and 3 is available in C1-163549. The CR implementing Proposals 1b, 2 and 3 is available in C1-163547.
