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1
Introduction

SA plenary and SA2 agreed on a CR in S2-161254 [1] that e.g. in section 5.3.3.1 step 5 paragraph 10 ATTEMPTS to explicitly disallow inter-RAT mobility to and from NB-IOT IN THIS RELEASE OF THE SPECIFICATION. However, SA2 was unsure that this function actually works and added a standalone statement in 4.3.5.1 of TS 23.401 to encourage device vendors to not YET implement multi-RAT devices – and noted that section 5.3.3 provided “partial mitigation”.
This document suggests that the RAT type should be signalled as described in the SA agreed stage 2 specification, and notes that the documents to which this tdoc responds do not show a clear understanding of the impact of deviating from the agreed stage 2 specification, 
Note that the current SA2 meeting has a draft SID for release 14 CIoT enhancements that includes inter-RAT mobility support for NB-IoT.
This document discusses consequences with regards to necessary indication of the RAT Type in S1 Initial UE Message.
In line with existing general agreements to simplify O&M configuration and make O&M robust, it is wrong to use MME O&M to store the RAT type of a Tracking Area. 
The Release 13 TS 23.401/TS 24.301 NAS procedures for the UE for “inter-RAT” and/or “intra E-UTRAN” mobility to and from NB-IoT (which is a subset of E-UTRAN) have not been modified. Hence IF a NB-IoT capable UE moves from WB-E-UTRAN to NB-IoT or vice versa, its NAS layer will attempt to perform a TAU procedure. Such movement within an eNB (would not be assisted by the eNB but) would lead to the UE performing its normal NAS/AS functions – e.g. potentially doing an RRC Connection Reestablishment or RRC Resume procedure, followed by a TA Update. This TAU could be received by the MME on the existing S1 connection (or on a new S1 connection) and needs to be recognised by the MME as an inter-RAT TAU. 
Hence the S1-AP signalling should provide an indication that differentiates between NB-IoT and WB-E-UTRAN along with every uplink NAS message.

2
Discussion

The agreed 23.401 CR in [1] explicitly requires the MME to detach UEs attempting to change to or from NB-IOT. 

Further, the same CR [1] states the assumption that network configuration foresees to have Tracking Area Codes assigned for NB-IoT cells that are different from the ones assigned for (normal) E-UTRA cells.

For the MME to avoid that UEs would perform inter-RAT mobility withOUT making a TAU , the MME should make sure that the TA list within which a UE is registered only contains TACs from a single RAT. But this would require the MME to know beforehand the nature of the TAs it serves.
This problem is one of the reasons why section 4.3.5.1 of TS 23.401 says that multi-RAT NB-IoT must not be built in this Release and that section 5.3.3 only provides partial mitigation!  
RAT specific O&M configuration of the MME is NOT the solution adopted by SA2 – instead SA2 specifications say don’t build multi-RAT NB-IoT devices (e.g. because if someone does build them, the TAI list might contain both WB-E-UTRAN and NB-IoT TACs and lead to incorrect billing for the device).
However, BECAUSE the eNB supplies the RAT type along with all uplink NAS signalling, the MME can store the RAT type in the MME’s UE context and, at a later TAU, check that the new and old RAT types are the same (or different) and easily build a TAI list that contains TAs of the only the same RAT type.
For paging, the MME just operates according to Release 8: it uses the UE’s TAI list to determine which eNBs need to receive the S1-paging message and includes the UE’s TAC(s) in the S1 paging message(s). The eNB then uses the received TAC to decide which cells within the eNB to page on.



Within Release 13 VPLMN and HPLMN core networks, the NB-IoT/WB-E-UTRAN RAT differentiation is needed for authorisation purposes, CDR purposes, policing of the AMBR value, disabling GBR bearers, etc, 
Observation 1: Release 13 MME functionality needs to know whether the UE is using NB-IoT or WB-E-UTRAN.

Given that the eNB already supplies the TAI (and eCGI) alongside all uplink NAS signalling, and the RAT Type can be statically configured with the TAC in the eNB, it seems natural to add the NB-IoT/WB-E-UTRAN indication into that capability, rather than making the MME needing extra O&M features and costly RAN induced day to day maintenance.

Note that the paging capacity of NB-IoT radio interface is likely to be very small: hence the number of cells per TA may be rather low and need a high level of TAC (re)planning activities as load increases. This RADIO load planning issue should not require operational activities on the core network.
Observation 2: RAT specific O&M configuration of the Core Network/MME goes against existing RAN/CN functional split principles and the EPS’s “Self Optimising Network” concepts.  

Observation 3: in R3-160872, Ericsson state “So far we have tried to keep away radio specific details from being treated in the CN”, so it is unclear why they are arguing for RAT specific MME O&M in R3-160873.
Proposal 1 the RAT Type IE  is needed in the Initial UE Message message and the UPLINK NAS TRANSPORT message.
3
Conclusion
Latest SA2 agreement wrt inter-RAT mobility have been discussed. The following is proposed:
Proposal 1
the RAT Type IE  is needed in the Initial UE Message message and the UPLINK NAS TRANSPORT message R.
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