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Introduction
It has been agreed that NAS message will be carried over RRC.  However several other issues need further discussion and this contribution looks at some of these topics.
Discussion
The requirements on the transport of NAS messages in terms of reliability and how the messages are handled during HO need more discussion.  Further, if it is decided to use multiple TAs per cell, then this introduces additional complexity in terms of handling TA update signalling.  These topics are discussed in more detail below.

2.1  RLC AM or UM?

UMTS PS NAS protocol is tolerant of message loss and has its own built in repetition mechanism.   If a similar principle is followed also for LTE, RAN does not need to provide guaranteed delivery of NAS messages.  This could for example mean that the residual error rate from HARQ is sufficient and the use of RLC AM may not required for this reason.   
Another related issue is the handling of NAS messages during handover.   The RAN3 decision for late aGW involvement means that the aGW is not aware of the Handover procedure in progress and there may be NAS messages buffered in the eNB.  Discarding these messages even if it does not result in a dropped connection is likely to produce unacceptable performance due to long timeouts of the NAS procedures and hence these messages need special handling as discussed below.
Downlink messages:  Downlink messages buffered in the eNB will need to be forwarded to the new eNB.  This in itself is not a problem and can be done irrespective of the use of RLC AM or UM but TAU update messages need special handling as discussed later in the contribution.
Uplink messages: Uplink messages may be in transit at the time of the HO if separate logical channel is used for RRC and NAS messages.  These messages may not be successfully transferred or may just have been successfully received by the eNB.  The possibility of a simultaneous NAS message and a HO command is not likely to happen very frequently and it may be considered acceptable to have the NAS repeat the message if the AS could not successfully transfer this message.  If, however, this rather rare loss of NAS messages is not considered acceptable, the AS in the UE will have to repeat the NAS message in the new cell.  This is then probably best achieved by the use of RLC AM mode.  

If the message was just received by the eNB, then it will have to be transferred to the aGW even if the path switch to the aGW has been sent or is being sent in parallel.

2.2 Tracking Area selection in Idle mode

There is wide agreement that single fixed tracking and paging areas are not sufficient for LTE.  While no decision has been made yet on how this should be done (distance based or multiple tracking areas per cell), the rest of the discussion is applicable only for the multiple tracking area per cell approach.  
For the multiple tracking area per cell, the network must chose the best tracking area for the UE and indicate this in a tracking area accept message.  This choice is based on for example, the history of the tracking area updates such as frequency, and the topology of the tracking areas.   Since the RAN keeps no information about idle mode UEs, the history of tracking areas is only available in the aGW and hence the aGW must make the choice of which TA to provide to the UE.  However, the tracking area topology (the geographical layout of cells that belong to the different tracking areas) can be considered a RAN issue and it may not desirable for the aGW to have this information especially for shared networks where the aGW and the RAN belong to different operators.

Assuming that the TA accept messages from the aGW carry the TA id for the UE, another complication that needs to be handled is the forwarding of these messages due to HO.  It is possible that the UE may be handed over to a cell that does not belong to the TA chosen by the CN and will then receive the TA accept message with the TA id of the cell before the HO.  

2.3 Tracking area updates in Active mode

In UMTS, no location updates should be performed towards the CS side during an Iu-cs connection because the call is anchored on the serving MSC.  For the packet side, the RA update is performed after a relocation and based on the RA id provided by the network to the UE.  This choice for the PS side was for simplification by re-using the same tracking area update procedures as in Idle mode for update of the HLR.  In both cases, the UE performs an LA/RA update on release of the RRC connection if the LA/RA read from the SIB is different to the one it last performed an update from.

LTE is different in many ways.  There is no soft handover or Iur interface.  The UE is always in a single cell and the aGW is always aware of the cell and the tracking area that the UE is in at any time.  If we disregard the multiple TA per cell for now, both the UE and network are always in sync in terms of the TA of the cell the UE belong to.  Hence for this reason, there is no need to perform the TA update during LTE-Active mode nor immediately after transferring to LTE-Idle before a UE cell reselection to another cell.
However, there may be other reasons for UE to perform a TA update (or at least the equivalent of a TA Update Accept message) in LTE-active.  In case of multiple TAs per cell, should the network provide the TA id to the UE before the release of the connection?  Or should the UE perform a TA update immediately after moving to Idle and there is a change in TA from the one it last performed a TA update so as to sync up the network and UE among the multiple TAs in the cell?  Or should the UE continuously perform TA updates at every change in TA (as read from the broadcast channel) even in LTE-Active?
Summary
This contribution looked at some of the issues that need to be addressed for the transport of NAS signalling.  It also looked at the issues arising from the use of multiple tracking area ids per cell.  It raises the following questions that need more discussion:

1) Should NAS message reliability be provided by the NAS protocol itself or by RAN?

2) Should we use RLC AM or UM for NAS messages?

3) Should NAS messages be forwarded from one eNB to another during HO?

4) In case of multiple TAs per cell, should MME or eNB be responsible for the selection of the TAid?

5) What special handling is required for forwarded TA update accept messages to a new cell different from the TA id carried in the TA accept messages?

6) How and when is the TA id indicated to the UE in LTE-Active?

7) Should TA updates be performed during LTE-Active? 

