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Introduction
RAN3 LS in C1-070026  “NAS Signalling in E-UTRAN” proposes that the NAS signalling messages are not transferred between eNBs during Handover.    Even though NAS for LTE/SAE has not been defined yet, in principle at least, it will not be largely different from UMTS NAS in terms of functionality to be supported etc.  This contribution discusses further the topic from NAS point of view.
Discussion

RAN3 discussion on LTE and not forwarding the NAS signalling messages were largely motivated by the experiences with SRNC relocation with UMTS.   In UMTS, NAS messages can be transferred from the SRNC and DRNC but only relocation with Iur.  Buffered NAS messages are discarded by the RNC for Combined SRNC relocation and Hard Handover.
This was considered acceptable for UMTS because the relocations were not frequent.  Further, the CN is aware of the Relocation preparation. Thus the CN can stop sending NAS messages during the relocation procedure.  Of course, the UE is not aware of the relocation preparation and cannot stop sending NAS messages but most NAS messages follow a request/response model and stopping messages at one end will essentially stop or significantly reduce the number of messages from the UE.
For LTE some of these are not valid.  The current RAN3 working view is that the MME/UPE is not informed about the ongoing HO procedure and hence the MME is not aware of this.  This means that the MME cannot stop sending NAS messages during the HO preparation phase and hence there is more likelihood of NAS messages buffered in the eNB at the time of HO.
Further, for LTE, potential loss of NAS messages can happen at every cell change compared to the every relocation in UMTS.  The significantly higher number of handovers compared to relocations can also increase the probability of losing a NAS message.

However, these are offset to some extent by the fact that the HO preparation phase is expected to be much shorter for LTE than the relocation preparation phase of UTMS.  Further, the short Round trip time for LTE makes it faster to send NAS messages to the UE.  
Today NAS messages are repeated with long repetition timers of the order of few seconds.  With these timer values, frequent loss of NAS messages during HO can impact end user performance.  One possibility is to use shorter timers for NAS.  This will not be ideal from NAS point of view since longer timers help overcome possible longer term (of seconds) issues on the network (like overload), radio conditions and possible processing by more number of nodes and protocol layers.  Given the time scale for a HO procedure, signalling loss during the HO should really be handled at the RAN level rather than using NAS timers.    
RAN has already defined procedures to forward user data over inter-eNB interfaces.  Forwarding of NAS messages also over these interfaces can introduce some additional complexity but not so significant.
On the other hand, given the short time scale in which the HO is expected to take place, the probability of a NAS message arriving at that time may not be that high.  The end user impact also depends on which messages are lost and at which time of the call.  If, for example, if Session management messages  are used for LTE, and these messages are lost, depending on the long 30seconds timer will adversely impact end user experience.  It also depends on whether user data is allowed to be sent during a Tracking area update etc.  On the other hand, losing a NAS message during an Attach procedure can be considered acceptable.
Conclusion and proposal

The contribution discussed the issues with not forwarding NAS messages during a HO.   It also compared the UMTS SRNC relocation scenario with the LTE HO scenarios and found some differences between the two.  While the possibility of NAS message loss is not likely to be very high, not forwarding NAS messages can adversely impact end user experience depending on the type of NAS message.  LTE-RAN already forwards user data and complexity of  forwarding NAS messages as well will not lead to significant additional complexity.

All factors considered, the impact on end user experience is considered the most significant factor.  Hence. it is seen useful to forward NAS signalling messages during inter-LTE HO.

