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Discussion and Decision
1 Introduction

It has already been agreed that during HO, the DL NAS messages over S1 that have not been acked by the UE can be “rejected” and MME will repeat them after completion of the HO.  In the UL, the UE will re-send the NAS message to the target eNB after completion of the HO.  Note that there is no agreement yet on which layer in the UE will perform the repetition.

At the last meeting it was also agreed that a similar model should be used also during RLF.  However, the focus of the discussion was on the UL.  

This contribution looks at the repetition of DL NAS messages during RLF and re-establishment.

2 Discussion

As per the current agreements, the DL NAS messages during HO can be “rejected” by the eNB if it is has not received confirmation ACK from the UE using a “NAS NON DELIVERY INDICATION”.  However, in view of the decisions last meetings on RLF handling in general and RLF handling during HO, the previous decision on NAS handling needs further evaluation.

Two cases are considered below. Normal RLF handling without HO preparation and RLF handling during HO preparation
2.1 RLF handling without HO preparation

In case of RLF in the current cell, first T310 is started and subsequently T311.  The UE may reselect the same cell or a different cell during T311.
2.1.1 Case 1: UE selects a different cell

In case the UE selects the different cell, it sends a RRC Re-establishment message towards this cell.  Since in this case, this cell is not prepared, it must send the UE to RRC idle and UE has to establish a fresh RRC connection.  To allow the repetition of the NAS message (where relevant) by the MME, the eNB may (implementation dependent option) send a reject of the NAS message towards the MME on expiry of T310.  This is shown in the figure below.
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Figure 1: NAS handling during RLF recovery in different cell
Hence it is proposed that:

Proposal: The eNB may send a reject message of the NAS message on expiry of T310.  The MME may resend it towards another eNB if the connection is re-established, say while the first connection S1 connection is still available.  This can be entirely an implementation choice at the eNB and MME and no specification impact or inter-operability issues are identified.

2.1.2 Case 2: UE selects the same cell

In case the UE selects the same cell, it sends a RRC Re-establishment message towards this cell.  Since the MME will be unaware of the RLF handling in the eNB, it cannot repeat the NAS message towards the same eNB.  This is shown in the figure below.
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Figure 2: NAS handling during RLF recovery in same cell
Hence it is proposed that:

Proposal: The eNB keep a copy (not mandatory, implementation dependant) of the NAS message it is rejecting so that it can deliver to the UE if the UE performs a RLF procedure towards the same eNB.  This can be entirely an implementation choice at the eNB and MME and no specification impact or inter-operability issues are identified.

2.2 RLF handling during HO preparation

RLF during handover triggers T304 on HO command and T311 (or a similar timer) on expiry of T3104.   If the UE may reselect the same cell or a different prepared cell (a cell that is not prepared to similar to the RLF cases discussed above).  Both these cases are considered below.  

As discussed earlier, it has already been agreed that the eNB can reject a NAS message that has not been confirmed delivered to the UE.  However, there has not been any discussion on the exact point when the eNB rejects it or the trigger for the eNB to reject the NAS message. This is also discussed below in more details.

2.2.1 Normal handover

The expected procedure during a normal HO is shown below.  The source eNB rejects the NAS message once it has sent the HO command to the UE.  The MME resends it to the target eNB on reception of the Path Switch message.
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Figure 3: NAS handling during normal Handover and RLF during HO in a different cell
2.2.2 Case 3: RLF during HO: UE selects a different prepared cell

In case the UE selects a different prepared cell, the case is identical to the successful HO handling shown in the figure above.
2.2.3 Case 4: RLF during HO: UE selects the source cell

In case the UE selects the same source cell, the MME is again unaware of the RLF handling and it cannot send the NAS message towards the source eNB.  This case is shown in the figure below.
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Figure 4: NAS handling during RLF recovery during HO in the same cell

To handle this case, it is proposed:

Proposal: It is proposed that the eNB keep a copy (implementation dependent) of the NAS message it rejects so it can resend it to the UE if the UE reselects the same cell.  

Proposal: The MME is not expected to repeat a NAS message towards the same eNB that rejected the NAS message.  However, even if it does, the NAS layer is capable of handling duplicates as per CT1 agreements.
3 Conclusion and proposal

The contribution discussed the handling of NAS messages in the network during RLF. Apart from the handling in the MME, no specification impact or inter-operability is identified in the above discussion.  It is shown by means of one implementation example that it is possible to handle NAS repetition without message loss in entirely in implementations.  

Proposal: The eNB should reject a NAS message after T310 expiry or when a HO an ACK is received from the UE for a NAS message when a HO command is delivered to the UE.  If the eNB rejects a NAS message due to radio failure or due to handover, it might also keep a copy of it (implementation dependant) until the eNB context is deleted in case the UE reselects the same cell.  The MME is not required to repeat a NAS message towards the same eNB that rejected the NAS message.  However, even if it does, the NAS layer is capable of handling duplicates as per CT1 agreements.

It is proposed that no specification changes are required beyond what has been agreed for normal Handover handling.
If the above is agreed by RAN2, it is however proposed to capture the above proposal in the meeting minutes for future reference.
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MME is unaware of the RLF/recovery.  MME does not know when to repeat the message towards the eNB
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MME is unaware of the HO preparation or RLF/recovery.  MME does not know when to repeat the message towards the source eNB



