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1 Introduction
SA2 is studying various enhancements to CIOT and one of the enhancement is to introduce inter-RAT idle mode mobility between NB-IoT and WB-E-UTRAN for a UE that supports both NB-IoT and WB-E-UTRAN. For this inter-RAT idle mode mobility SA2 has identified some issues for which it seeks assistance from RAN2 and RAN3 [1]. The mechanisms for UE autonomous inter-RAT reselections are well established and the same applies to inter-RAT reselection between NB-IoT and WB-E-UTRAN (e.g. provide neighbour cell information for the other RAT via SIB(s)). This paper focuses on the issues related to network controlled idle mode mobility via redirection.

Note: We do not see the need to have implementation specific mechanisms for UE autonomous reselection between NB-IoT and WB-E-UTRAN in case source cell does not broadcast neighbour cell list.
2 Mobility between NB-IoT and WB-E-UTRAN
In order for eNB to trigger redirection between NB-IoT and WB-E-UTRAN eNB needs to know at least two things:

1. Does a UE operating in NB-IoT mode supports WB-E-UTRAN / does a UE operating in WB-E-UTRAN mode supports NB-IoT
2. What WB-E-UTRAN and conversely NB-IoT bands UE supports. This may not be necessary if NB-IoT cell and WB-E-UTRAN share the same band. But if NB-IoT is deployed in standalone mode then this information is necessary.

UE’s other WB-E-UTRAN capabilities are not necessary as these can be acquired by the eNB once UE establishes connection on WB-E-UTRAN. In any case, NB-IoT bandwidth is quite low but UE’s WB-E-UTRAN capability can be quite large hence take considerable time to deliver the information, especially when UE is operating at edge of coverage.
Proposal 1: UE NB-IoT capability to signal if UE supports WB-E-UTRAN.
Proposal 2: UE NB-IoT capability to signal supported WB-E-UTRAN bands.

Proposal 3: UE WB-E-UTRAN capability to signal if UE supports NB-IoT.

Proposal 4: UE WB-E-UTRAN capability to signal supported NB-IoT bands.

Based on the above, the proposed answers to the first two questions are as follows: 

SA2 Question 1: Does the eNB need to receive any (subset of) WB-E-UTRAN capabilities when the UE is camping on NB-IoT for the purpose of inter-RAT idle mode mobility to WB-E-UTRAN? And viceversa, does the eNB need to receive any (subset of) NB-IoT capabilities when the UE is camping on WB-E-UTRAN for the purpose of inter-RAT idle mode mobility to NB-IoT?

Proposed answer: RAN2 considers eNB needs to know if UE that is operating in NB-IoT mode supports WB-E-UTRAN and which WB-E-UTRAN bands are supported. Conversely, RAN2 considers eNB needs to know if UE that is operating in WB-E-UTRAN mode supports NB-IoT and which NB-IoT bands are supported

Question 2: Can an eNB identify whether the UE Radio Capabilities received from the MME are for NB-IoT only or for WB-E-UTRAN only, without any explicit indication from MME, and, e.g., trigger a UE radio capability request to UE  in case the received UE Radio Capability is not sufficient.

Proposed answer: RAN2 expects RAN3 to answer this question.

If UE supporting UP CIoT EPS optimisation has cached AS context (i.e. network suspended the UE context) then upon inter-RAT reselection from NB-IoT to WB-E-UTRAN or vice versa there are two options: 1. UE always establishes new RRC connection, or 2. UE attempts resumption procedure if supported by the target cell. Both of these options are possible but sourcing company consider it is simpler to let the UE attempt resumption procedure as this is no less efficient than new RRC connection establishment even if resumption is not possible (i.e. use fallback). For the resumption case RAN2 will need to consider e.h. how DRBs and security parameters can be mapped from NB-IoT to WB-E-UTRAN and vice versa. If this can not be done then resumption procedure is of no value during mobility between NB-IoT and WB-E-UTRAN. RAN2 also needs to discuss if NB-IoT stored context fetched by WB-E-UTRAN is going to cause other problems. 
Question 3: If a UE received RRC suspend while camping on NB-IoT, and later moves to WB-E-UTRAN, would the UE perform RRC resume in WB-E-UTRAN, or would it delete the RRC context and start RRC connection establishment procedure?

Proposed answer: RAN2 considers both resumption and new RRC connection establishment are possible. Failed resumption is just as efficient as new RRC connection establishment if eNB triggers fall-back. But RAN2 need to do further analysis to determine (i) if context fetch can lead to undesirable effects and (ii) if resumption can ever be successful.  

Question 4: Could a legacy eNB process the wrong UE Radio Capability in a scenario where the MME provides both UE radio capabilities for NB-IoT and WB-E-UTRAN?

Proposed answer: From RAN2 perspective if WB-E-UTRAN UE capability is extended to include UE’s NB-IoT capability then an eNB that is compliant to Release 13 or earlier should be able to decode the WB-E-UTRAN capability while ignoring UE’s NB-IoT capability. RAN3 may provide additional feedback.  

3 Summary
This document evaluates the minimum information needed by eNB for redirection between NB-IoT and WB-E-UTRAN. Based on this proposes answers to questions posed by SA2 in their LS in [1] and a draft LS containing these answers in provided in [2].
Sourcing company encourages RAN2 to discuss proposed answers and conclude on the draft LS.
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