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In this Tdoc, we recommend any AN failure such as HO, RL or RLC failure to be recovered by NAS. No RRC recovery procedure should be defined to allow a significantly reduced complexity in LTE for error recovery. Drawback of this proposal is the loss of partially transmitted SDUs in RLC and MAC in case of a failure. The extend of data loss depends whether all RBs are affected by the error – e.g. in case of HO and RL failure – or selected ones – e.g. RLC failure. 
If our proposal is seen as favourable, we propose the text proposal of section 3 of this document included in TS 25.813. 
1 Connection Re-establishment after Cell Selection
Some failure cases such as HO failure and RL failure require the UE has to start cell selection to find a suitable cell. After selecting a suitable cell, the UE may camp on the last serving cell again, or on a new cell. 

If the UE re-selects the last serving cell
, then the UE’s context and RBs may be preserved or partly preserved in the eNB and UE. 
For instance, UMTS uses two re-establishment timers (T313 and T314), and each RB is linked with one of these timers. After e.g. radio link failure detection, the timers are started in the UE. At expiry of a timer, the associated RBs are released. An RRC message (cell update procedure) had be introduced/used for service continuation of non-released RBs. In parallel, NAS procedures had to be introduced/used for RAB re-establishment of RBs already being released. 

If the UE re-selects a new cell
, then again the UE’s context and RBs could be preserved or partly preserved. But this requires a fast transfer of the UE’s context from the source cell to the new cell, if the X2-interface is supported. If some services cannot be recovered on AS level, then an additional NAS failure handling procedure has to be started.

In UMTS, the use of several re-establishment timers, in co-ordination with other times such as T305, the co-ordination of AS and NAS procedures for failure handling proofed very complex and was cause for a huge number corrections in the Rel. 99.

One objective target of LTE is to reduce the system complexity. This can be achieved by avoiding the need to co-ordinate AS and NAS failure handling procedures. Therefore we make following

Proposal: If a failure causes a UE to start the cell selection and re-selection procedure, then the UE should enter LTE_IDLE. After cell selection, the UE should initiate the NAS signalling procedure for SAE bearers to be re-established. No AS level error recover procedure should be applied.

Advantage: 

· Low complexity requirements for the system.

· Low delay, as LTE requires SAE bearer (re-)establishment to take place in less than 100 ms. Many services, including VoIP therefore can be continued. The time required for failure detection and cell (re-)selection in general has to be expected to be higher.

Disadvantage: 

· Data in the UL and DL in RLC and MAC and RLC are lost.
The data loss in the eNB may be restricted to packets, which have been partially transmitted as SDUs, if backhauling of packets from the eNB by the aGW will be supported, which is ffs. 
An example flow for NAS based error recovery is outlined in the Appendix.
2 Connection Re-establishment without Cell Selection
An RLC failure leads to the loss of all data buffered in this entity, but it can be recovered without affecting other active services. Again, this error case could be recovered on AS and on NAS level. Again, for the sake of complexity reduction, we make following

Proposal: In case of an RLC error, the UE should initiate the NAS signalling procedure to request SAE bearer re-established of those SAE bearers, which where affected by RLC failures. No AS level error recovery procedure should be applied.

3 Text Proposal
9.4
AN Failure Case handling
Any access network failure case shall be recovered by NAS procedures. No access stratum level error recovery procedure should be applied.

In case of a connection loss (e.g. HO failure, RL failure), the UE shall enter LTE_IDLE and initiate cell re-selection to find a suitable cell. As soon as the UE has selected a cell, the UE should start SAE bearer re-establishment for active PDP contexts. Data previously buffered in RLC and MAC may be lost. 

In case of an RLC failure, the UE shall start SAE bearer re-establishment of those SAE bearers affected by the RLC failure. 
4 Appendix
4.1 Normal SAE Bearer Establishment

The normal SAE Bearer establishment procedure can be used to reconnect a UE to its services after an access network caused failure, independent whether the UE selected the originally serving cell or a new cell. 
The rest of this section outlines a normal SAE Bearer (re-)establishment. Some aspects related with AN related failures are highlighted:
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A failure detection and the selection of a cell causes activities in the UE: 
1. When selection a new cell, the UE moves into LTE_IDLE (thus all RBs are released)

2. If the new cell is suitable (or acceptable), higher layers in the UE require the start of the SAE bearer (re-)establishment procedure. The UE therefore access the cell requesting signalling resources. 
A normal SAE bearer (re-)establishment is started by the UE only, when UL data for an active PDP context is pending. In case of a failure, it may happen that no UL data is pending in the UE. Still it is favourable that the UE starts the SAE bearer (re-)establishment procedure for following reasons:
1. The UE can indicate to the aGW, which PDP contexts are still active, as some of them may have been de-activated during the outage period, e.g. if linked with out-of-service timers. 

2. DL traffic may pending at the aGW for active PDP contexts, and the aGW can immediately request the eNB to establish the S1 and RBs required to transfer the data for this PDP context. 

3. The SAE bearer (re-)establishment acts similar to a Cell Update in UMTS, as it informs the aGW that services can be continued in a new cell, and that the transmission resources to the old cell can be released.

Note: PDP contexts which have been released during the outage period should be restored by a PDP Context Activation procedure (or equivalent), if required. The details lay in the responsibility of SA2. 

An SAE bearer (re-)establishment procedure may consist of following steps: 
0. The UE starts the access procedure to get resources for data transfer allocated, which can be used for NAS Signalling and higher layer user data. 

1. The UE sends a NAS message to re-establish SAE Bearers to the aGW. The UE should indicate in the message, which SAE bearers are still active, and for which SAE bearers UL data is pending. The NAS message is encrypted and integrity protected. 

2. The aGW checks the UE’s subscription, performs admission control according to the available Policy/QoS information and applies the available policy information.
3. Then the aGW triggers the SAE bearer (re-)establishment. SAB bearers for any active PDP Context can be (re-)established. The SAE Bearer Assignment message in this flow includes QoS information for each SAE Bearer. The eNB performs admission control, and then the RBs are established between eNB and UE. After successful RB establishment, the aGW is informed about the successful SAE Bearer establishment. 
Note: An SAE bearer (re-)establishment complete message can be returned after the SAE bearer establishment phase, or during this phase piggypacked on RANAP and RRC messages. 
Note: if S1 connections between the aGW and the “old” eNB still exist, then there will be released.















































































� Alternatively: “a cell of the serving eNB”.


� Alternatively: “a new eNB”.





