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1 Introduction
At RAN#72, a new work item on “Enhancements of NB-IoT” was agreed [1]. One major objective of this WID is to enhance connected mode mobility.
Mobility enhancements were discussed at RAN2#95bis and the following agreements were made:

· Mobility is triggered by RLF
· RLF triggers RRC Connection Re-establishment 
· No additional mechanism is introduced to avoid NAS recovery for the CIOT UP solution

· Introduce RRC Connection Re-establishment procedure for the CIOT CP solution. 

· We will ask SA3 to verify that this is acceptable from security point of view. 
· Lossless mobility by retransmissions in the target cell (and forwarding data via X2 is supported). FFS whether any enhancements are needed.
Way forward for lossless mobility
 

· In the new cell, Network (re)transmits DL packets that were not delivered in the old cell, the UE (re) transmits packets in the UL
· ALT1: NAS performs retransmission (similar to NAS handling at handover)

· RRC Reestablishment with context fetch

· MME performs retransmissions in the DL

· eNB -> MME S1AP NAS NON DELIVERY INDICATION
· UE NAS performs retransmission in the UL, triggered by Non-delivery indication from AS to NAS. 
· ALT2: AS performs retransmission (similar to UP handling current handover)

· RRC Reestablishment with context fetch
· eNB prioritizes X2-forwarded PDUs in the DL 

· UE retransmits in the UL. 
· We go for ALT1

· Send LS to RAN3, CT1, SA3

In this document, we discuss stage 3 aspects of the agreed solution. 

2 Discussion 
2.1 RLF trigger
At RAN2#95bis, it was decided that mobility in RRC_CONNECTED mode will only be triggered by RLF. It was questioned whether this means that RLF will only be triggered when the UE is in the worse coverage level.
RAN4#80bis agreed on CR 4087on TS 36.133 [2], which introduces RLM Requirements for NB-IoT. The CR specifies, in particular, different Qin and Qout evaluation periods depending on the coverage level of the UE (i.e. Rmax) as follows. 

Table 7.23.2.1-1 Qout and Qin Evaluation Period in non-DRX for HD-FDD Category NB1 UE
	Configured NPDCCH Rmax 
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax<=[64]
	[400]ms
	[200]ms

	Rmax>[64]
	[4000]ms
	[2000]ms


We do understand that this requirement means two different RLF criteria for UE with Rmax <= 64 and UE with Rmax > 64, I.e. will a UE with Rmax < 64 will declare RLF faster than UE configured with Rmax > 64.

Proposal 1: RAN2 to confirm the understanding that UE in (relatively) good coverage will trigger RLF faster than UE in bad coverage based on the value of Rmax.
2.2 RRC connection re-establishment for the UP solution

The RRC Connection Re-establishment procedure, including RLC and PDCP re-establishment, is already supported in Rel-13 for the User plane solution and we do not foresee any need to change it.

The only open issue is related to data forwarding.  In Rel-13, PDCP status report procedure is not supported for both the UL and DL direction. We think this was related to the non-support of data forwarding over X2.

Proposal 2: RAN2 to discuss whether PDCP Status Report procedure should be introduced in Rel-14 at PDCP re-establishment

2.3 RRC connection re-establishment for the CP solution
At RAN2#95bis, it was agreed to support the RRC Connection Re-establishment procedure for the CP solution, conditional to SA3. 
We assume that the existing procedure and signaling will be re-used in a large extent. However, we expect that some change will be needed, e.g. with regard to IE shortMAC-I in RRCConnectionReestablishmentRequest message and IE nextHopChainingCount in RRCConnectionReestablishment message. Details pending on SA3 feedback.

Whatever the final solution, the eNB will have to understand that the request is for the re-establishment of a CP only RRC connection. We think this can be done by introducing an indication that the re-establishment request is for a CP only solution. 
Proposal 3: Introduce an indication that the RRC Connection Re-establishment Request is for a CP only RRC connection.

Also, there is a possibility that the UE tries to reconnect to an eNB, e.g. a Rel-13 eNB, that does not support RRC Connection Re-establishment for the CP solution. Even if this could be handled gracefully at the eNB it is preferable to avoid the corresponding signaling. One solution would be to signal eNB support in the system information.

Proposal 4: Introduce an indication in system information, e.g. in SIB2, to indicate that the RRC Connection Re-establishment for the CP solution is supported by the eNB.

3 Summary
This paper discusses some stage 3 aspects of mobility enhancements in RRC_CONNECTED mode and provides the following proposals:
Proposal 1: RAN2 to confirm the understanding that UE in (relatively) good coverage will trigger RLF faster than UE in bad coverage based on the value of Rmax

Proposal 2: RAN2 to discuss whether PDCP Status Report procedure should be introduced in Rel-14 at PDCP re-establishment

Proposal 3:  Introduce an indication that the RRC Connection Re-establishment Request is for a CP only RRC connection.
Proposal 4 Introduce an indication in system information, e.g. in SIB2, to indicate that the RRC Connection Re-establishment for the CP solution is supported by the eNB.
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