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1. Introduction

In R3.018 [1], RAN3 has documented the latest understanding on how different mobility scenarios will be handled, e.g. distinguishing between mobility cases with preparation of the target and cases with no handover preparation.

Ref [2] discusses radio link failure handling in LTE in more detail, and assumes that we will have timers T313 and T315 with a similar meaning as in UMTS.

In this contribution we would like to make an overview of the understanding w.r.t. how mobility is handled in LTE, focussing on cases in which there is no handover preparation. As such this contribution merges the current status of [1] with [2].
The intention of this contribution is to fill the following table:

	UE behaviour
	Before Radio Link Failure detection
	While T315 is running
	After T315 expiry

	Return in same cell
	Case A.1
	Case A.2
	Case A.3

	Entering different cell of same ENB
	Case B.1
	Case B.2
	Case B.3

	Entering cell of different ENB
	Case C.1
	Case C.2
	Case C.3


Table 1: Empty table
Note: Ref [2] proposes to consider “radio link failure” to occur after T313 expiry (as in UMTS). T315 is running after RLF detection, but before the state change to LTE_IDLE is made. At T315 expiry, both UE and network transit to LTE_IDLE state.
2. Rationale

Return in same cell
A.1. Return in same cell before RLF

We assume that up to RLF detection, the UE can return in the cell without any specific activity and continue normal operation.

A.2. Return in same cell after RLF, before T315 expiry
Given the range of T315 assumed in [2], it seems clear that the UE cannot continue as if nothing has happened. It might be possible to keep the local identities reserved during this time, but it seems unlikely to be acceptable to continue with “non-scheduled type of UL transmissions”.
Probably all UL UE activity (CQI reporting, non-scheduled transmissions,..) has to stop no later than at RLF detection. This activity can only resume after explicit confirmation from the ENB. This can be compared to performing a cell update in UMTS.

It remains to be seen what procedure should be used by the UE to report its return in this case and obtain the allowance to continue (possibly in a modified way) from the ENB. This could be based on an RRC connection establishment procedure or a cell update like procedure.
A.3. Return in same cell after T315 expiry

After T315 expiry, it is clear that the UE shall use normal LTE_IDLE -> LTE_ACTIVE procedures when re-entering the same cell. 

Note that the timer values used in the ENB (T313 and T315) should in principle also be applied by the ENB. However it would be safer for the ENB to use a somewhat higher value, e.g. to make sure that the UE does not assume to return before T315 expiry, and the ENB has already removed the context.

Entering a cell of a different ENB
C.1. Entering a cell of a different ENB before RLF

If we assume that UE based mobility only takes place after RLF detection, this case cannot occur.

C.2/3 Entering a cell of a different ENB after RLF

Given the fact that currently we assume no forward handover is supported, as a consequence a UE reporting itself in another cell after RLF will have to use an RRC Connection establishment procedure. RAN3 assumes that in this case no forwarding of SDU’s from the old ENB takes place (no context forwarding).
We assume that at RRC establishment:

1) RLC is always “re-established”

2) The SN for RRC IP is always re-established based on a START value transmitted in the RRC CONNECTION REQUEST

So the only choice concerns whether the PDCP SN for NAS signalling and for RB’s need to be re-established or not.

Since potentially a lot of data is discarded at the source ENB or the UE, it will be safer to support a “PDCP SN re-establishment procedure” at RRC connection establishment. This is similar to what we have today in the cell update procedure:
· the UE includes a START value, and whether it sees a need to re-establish the PDCP SN for certain RB’s;
· the network, based on the information provided by the UE and based on information concerning DL discarding, can decide to request the UE to re-establish the PDCP SN based on the transmitted START value.

If no large data loss occurred and no HFN desynchronisation is eminent, there is no direct reason to re-establish the PDCP SN. As a result, one could consider to have the PDCP SN re-establishment optional. However as long as there is no significant cost of always re-establishing, we assuming always re-establishing PDCP SN’s at RRC connection establishment seems simplest.
Entering a cell of the same ENB
B.1. Entering a different cell of the same ENB before RLF

If we assume that UE based mobility only takes place after RLF detection, this case cannot occur.

B.2. Entering a different cell of the same ENB after RLF, before T315 expiry
Special attention could be paid to the case when the UE enters another cell in the same ENB before T315 expiry. Although it seems logical that the UE cannot continue with UL transmission configured in the previous cell, still the ENB does have a context for this UE. 

In this case the ENB might potentially decide to continue with the buffered SDU’s if it is able to detect that a UE for which already a context is present is reporting itself in another cell. Note that no PDCP SN re-establishment should take place in this case.

It is also FFS up to what extend the NAS should be involved in this transition.
B.3. Return in different cell of same ENB after T315 expiry

After T315 expiry, it is clear that the UE shall use normal LTE_IDLE -> LTE_ACTIVE procedures. 

3.
Proposal
To ensure a consistent understanding in RAN2/3 w.r.t. the status concerning intra-LTE mobility without resource reservation, it is proposed to include the following table in the stage-2 TS:

	UE behaviour
	Before Radio Link Failure detection
	While T315 is running
	After T315 expiry

	Return in same cell
	Continue as no radio problems occurred
	UL activity cannot be continued /resumed without explicit allowance from ENB

Procedure to be used is FFS
	Go via LTE_IDLE
(NOTE 1)



	Entering different cell of same ENB
	Not applicable
	UL activity cannot be continued /resumed without explicit allowance from ENB

Procedure to be used is FFS
	Go via LTE_IDLE

(NOTE 1)

	Entering cell of different ENB
	Not applicable
	Go via LTE_IDLE

(NOTE 1)
	Go via LTE_IDLE

(NOTE 1)


Table x: Intra-LTE mobility without handover preparation 
Note 1: 
In case the UE goes via LTE_IDLE
· no recovery of SDU’s previously stored at the old ENB will occur.
· re-establishment of the NAS/RB PDCP SN’s will executed.
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