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1. Introduction
During RAN#70, there was the proposal to apply the signalling design for NB-IoT solutions (i.e. Solution 2 – DoNAS and 18 – AS context cashing) to non NB-IoT UEs, and the way forward has been agreed as follows [1] and the LS has been received in [2]:

· Signalling design for solution 2 and solution 18 for NB-IoT UEs is done in NB-IoT session. 
Additional changes due to support for other UEs will be done in TEI13 session. 
· However, additional optimizations for non-NB-IoT UEs will not be discussed.
· We will have 

· CRs for NB-IoT UEs (including e.g. L1 parameters, signalling enhancements and other enhancements) 

· and a separate CR of additional impact due to non-NB-IoT UEs (e.g. capabilities). 

· RAN2 and RAN3 have to allocate TEI13 time for the support of non-NB-IoT UEs. 

· Will inform CT1/SA2 by LS and they can apply same approach.
· This approach is applied both for Sol2 and Sol18 unless there are significant impacts on specifications identified.

In this contribution, we discuss how to introduce the signalling design for NB-IoT solutions to other UEs (i.e. legacy LTE specification) and propose a way forward.
2. Discussion
Note that throughout this contribution, other UEs are assumed as LTE UEs including Cat. M UEs.
2.1
Design concept
First of all, there is the fundamental agreement in NB-IoT such that the NB-IoT solution 2 is mandatory and the solution 18 is optional for NB-IoT UE and network. However, when we consider the introduction of the signaling design of NB-IoT to LTE, all UEs must be able to access by legacy LTE signaling and there seems to be no need of supporting the solution 2 as mandatory. 
Proposal 1: Both solution 2 and 18 can be optional for LTE.

Next, we discuss the functionalities that are not supported for/by the NB-IoT UE. In Rel-13 NB-IoT, there are many restrictions on supported functionalities considering the expected use case and requirements. For instance, the functions summarized in the Table 1 are NOT supported:
Table 1: Example of functions not supported for NB-IoT
	Feature, Layer
	Example functions
	Note

	Feature
	· Dual Connectivity

· MBMS
	· Both solution 2 and 18

	RRC
	· SRB2 establishment

· Measurement reporting

· RRC_Connected mode mobility (e.g., handover)

· Inter-RAT mobility (e.g., cell re-selection, handover)

· MMTEL voice/ video, SMSoIP
· SCell (of Carrier Aggregation)
	· Both solution 2 and 18

	
	· AS security
· DRB establishment
	· Solution 2 only

	PDCP
	· Whole PDCP function
	· Solution 2 only
· FFS: no PDCP or PDCP TM 

	RLC
	· Unacknowledged Mode (UM)
	· Both solution 2 and 18

	MAC
	· Contention free RACH

· SPS

· Dedicated SR
	· Both solution 2 and 18


Most of functions above are already supported by other UEs in LTE with some exceptions for Rel-13 MTC UE (Cat M). As agreed in RAN#70, additional optimizations should not be discussed in Rel-13. So, we consider there is no support for the combination of NB-IoT solutions with functions that are not supported by the NB-IoT UEs, if something new is necessary more than just introducing the signaling design of NB-IoT. 
Proposal 2: Any combination of NB-IoT solutions and existing LTE functionalities not supported for NB-IoT should not be introduced in Rel-13, if any additional solution is necessary, according to RANP decision.

On the other hand, some of those functions will not be affected on the signaling design of NB-IoT. For instance, UEs shall support the SRB2 establishment in LTE and there will be no impact (relation) to the NB-IoT solutions. In addition, the measurement reporting will not be affected on the Solution 18 except for the size of UE AS context stored in the eNB and the UE which is increased by the information of measurement configurations. 
Proposal 3: Combination of NB-IoT solutions and existing LTE functionalities not supported for NB-IoT should be considered available in Rel-13, if there is no issue seen from both RAN2 and RAN3 point of view. S1AP/X2AP parts shall be confirmed by RAN3.
2.2
Way forward
We consider based on discussions in 2.1, RAN2 should discuss each function which may be impacted when NB-IoT solutions are performed. However, NB-IoT solutions have not been fixed yet and it could be expected that most issues on the NB-IoT would be solved in this meeting. So, it would be better for RAN2 to postpone to make related CRs until next meeting. Hence, we would like to propose the following way forward.

Proposal 4: RAN2 to discuss and agree on the following way forward:
· Way forward on signaling design of NB-IoT
· assume NB-IoT solution 2 is NOT mandatory for UEs performing the solution 18,
· discuss potential impact by introducing NB-IoT solutions to LTE,
· postpone to make CRs for additional changes in LTE to next meeting (i.e. RAN2#93bis in April)
3. Conclusion

In this contribution we discussed how to introduce the signalling design for NB-IoT solutions to LTE UEs and made some observations below:

Proposal 1: Both solution 2 and 18 can be optional for LTE.
Proposal 2: Any combination of NB-IoT solutions and existing LTE functionalities not supported for NB-IoT should not be introduced in Rel-13, if any additional solution is necessary, according to RANP decision.
Proposal 3: Combination of NB-IoT solutions and existing LTE functionalities not supported for NB-IoT should be considered available in Rel-13, if there is no issue seen from both RAN2 and RAN3 point of view. S1AP/X2AP parts shall be confirmed by RAN3.
Finally, we proposed the way forward.

Proposal 4: RAN2 to discuss and agree on the following way forward:

· Way forward on signaling design of NB-IoT
· assume NB-IoT solution 2 is NOT mandatory for UEs performing the solution 18,
· discuss potential impact by introducing NB-IoT solutions to LTE,

· postpone to make CRs for additional changes in LTE to next meeting (i.e. RAN2#93bis in April)
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