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1. Introduction 
In RAN#72, RAN agreed a new WI for [1] Enhancements of NB-IoT. The following requirements are related to RAN3. 
	Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

Mobility and service continuity enhancements
· Enhancement(s) to connected mode mobility in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption.   [RAN2, RAN3,RAN4].


In this paper, we initial analyze the requirements of Mobility and service continuity enhancements.
2. Discussion
In rel-13 NB IOT, handover, measurement reports and inter-RAT mobility are not supported W.R.T a great amount of IOT device are stable. But another great amount of IOT devices are in mobility. e.g. wearable device, e.g. a smart sport watch or chip in the shoe, which is exchanging your exercise data with the OTT servicer. 

If such kind of UE moves out of a cell’s coverage, the radio link fails. In order to recover the data exchange, the UE has to recovery connection with the NW. The data loss may happen.

CP CIOT

The RRC Connection re-establishment is not applicable for CP CIOT, so the UE reconnect to NW by means of RRC Connection Setup after RLF.
-  If the reconnected eNB is the old one, the old UE context the unsent data will be removed after setup new UE context.
-  If the reconnected eNB is the new one, the unsent data at the old eNB is removed after UE context release.

Further, there is not NAS layer ACK for data over NAS and the reliability is left to eNB implementation. The MME doesn’t know how many unsent data at the old eNB. So the unsent data at the old eNB also is lost and the UE has no chance to receive these data.

Observation1: For CP CIOT only, there is data lost when UE moves out of the serving cell. 

UP CIOT

The RRC connection re-establishment is applicable for UP CIOT. After RLF

· If the UE RRC reestablish to the old eNB, the old eNB can continue to send the unsent data

· -If the UE RRC reestablishes to a new eNB 

· With X2 with the old one, the new eNB may send RLF indication to the old eNB. However, NB IOT eNB doesn’t support HO procedure. The unsent data at the old eNB is lost. 

· Without X2 with the old one, the unsent data at the old eNB is lost. 

Observation2: For UP CIOT only, there is data lost for when UE moves out of the serving eNB and reconnect to a new eNB.
In order to improve the connected mode mobility for service continuity, two straightforward options are on the table.
· RRC Re-establishment. In WB EUTRAN, if a UE radio link fails at the old eNB and re-establish RRC with the new eNB, the new eNB notify the old eNB via Radio Link Failure Notification. Then the old eNB initiates the X2 HO procedure to forward the UE context and the unsent DL data to the new eNB.
· HO procedure. The HO is best for service continuity but it require UE to do the neighbor measurement and measure reporting, The neighbor measurement will casus extra power consumption, which seems not follow the requirement “without the increasing of UE power consumption.”
The following table compares the two options in the aspects of new requirement for NB IOT UE, new requirement for NB IOT, service Continuity and whether increasing UE power consumption.

Tabular -1 Comparison of the options for enhancements
	
	Option1
	Opotion2

	Procedure
	Uu RRC Re-establishment+

X2 RLF Indication + X2 HO Procedure
	Uu Measurement configuration + Measurement report 

X2/S1/Uu HO Procedure

	New requirement for NB IOT UE
	Require UE to support RRC Re-establishment
	Require UE to support measurement report and HO

	New requirement for NB IOT 
	
	Require NB IOT to support measurement configuration and HO

	Whether improve Service Continuity 
	The interruption interval is a bit of longer than HO

X2 based procedure. Cannot support non X2 scenario: if the new eNB has no interface with the old eNB. The data loss still happen
	The best

	Whether increasing UE power consumption
	No
	The neighbor measurement and measure report requires extra power consumption.


Proposal1: it is proposed RAN3 to take the two options into account to consider the requirement of enhancement of connection mode service continuity without increasing power consumption. 
3. Conclusion 

In this paper, we initial analyze the requirements of mobility and service continuity enhancements.
Observation1: For CP CIOT only, there is data lost when UE moves out of the serving cell. 

Observation2: For UP CIOT only, there is data lost for when UE moves out of the serving eNB and reconnect to a new eNB.
Proposal1: it is proposed RAN3 to take the two options into account to consider the requirement of enhancement of connection mode service continuity without increasing power consumption. 
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