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1.
Introduction

In the Shanghai meeting progress was made on the issue of NAS signalling for LTE. Some open issues still remain. In particular the issue of whether NAS messages are mapped to the same radio bearer carrying RRC messages or a separate bearer is established for the purpose remains to be decided. The transport of NAS messages using RRC is also worth some further discussion.
2.
Discussion 
2.1 Role of RRC

In Rel-6, RRC performs the following functions in the context of NAS transfer:

-
Integrity Protection

-
Domain Distribution

The former is applicable due to the location of the RRC in the centralized RNC. The need for the latter function arises due to the support of two domains – CS and PS. Note that this function is quite distinct from the functionality needed to support Iu-flex – in the latter case, the choice of node is made one time at the RRC connection and is valid for the duration of the RRC connection. The task of domain distribution is an ongoing one on the other hand and comes into play for each and every uplink NAS message transmitted by the UE.

In LTE, the aGW provides the integrity protection function for the NAS messages. With a single domain there is no functionality associated with domain distribution in LTE. And similar to the case in UMTS, the choice of node for Iu-flex is a one-time choice made at the time of RRC connection. All subsequent transfer of NAS messages is targeted towards the same chosen node.

Based on the above two considerations it seems unnecessary to assign the function of NAS message transfer to RRC, since there is no role for RRC to play.

In Rel-6, RRC plays one other important role – that of NAS message retransmission at RRC connection re-establishment. This function has been the cause of significant exchange of LSs between CT WG1 and RAN WG2. Interestingly, CT WG1 has not yet, it seems, entered into discussions internally regarding SAE/LTE. However, in RAN WG2 the assumptions regarding RRC functionality required in support of upper layers seem to have been carried over from Rel-6. In addition, there is also no information regarding expected message sizes for the upper layer protocols It seems premature therefore to design this functionality into RRC. 
With the functionality split and protocol design adopted for LTE/SAE, the aGW might be transparent to the RRC re-establishment or similar procedure. This could make it difficult to identify the need for retransmissions at the aGW for the DL case. However since the upper layer protocol design is not clear and there is no information regarding timer values, etc., it seems prudent that the functionality assignment of NAS message transfer await further clarifications from upper layer protocol design experts. In the absence of that there is no need to allocate functionality to RRC, the need for which is not clear, especially given the interest in ensuring a substantially less complex RRC for LTE.
2.2 Logical Channel Mapping

In the Shanghai meeting, interest was expressed in being able to concatenate messages with the express purpose of speeding up procedures. Also there was an interest in leveraging the correlated behavior of message transmission from NAS and AS – this being one further motivation for concatenation.

It is important to note that procedure speed-up is actually obtained by ensuring sufficient resource allocation for message transfer. Concatenation in itself does not guarantee speed up of procedures. With the shorter frame size in fact it is to be seen how many bits can be transported in a sub-frame reliably in the uplink. In the absence of message definition for the upper layer protocols it is difficult to ascertain whether in fact a concatenated message could fit into one sub-frame. In fact it might well be argued that concatenating messages would decrease the reliability of message transfer and achieve the opposite effect of that desired. Furthermore, as already mentioned during the Shanghai deliberations, the issue of NAS message transfer delaying high priority mobility affecting procedures is a significant one.
The scheduling controls and mechanisms for the uplink have not yet been discussed in detail. It would seem important however, that appropriate tools be devised to ensure that critical messages are transmitted with the least delay and that the network is aware of the need for such transfer so that it can schedule these transmissions with due urgency. Mapping NAS messages onto the same radio bearer however only complicates the design of these scheduling tools. It is therefore prudent to design LTE such that NAS messages are mapped to a distinct logical channel from that used for transferring AS/RRC messages.

3. Conclusions
It is proposed that the RRC have no role in the transfer of NAS messages. Note this does not preclude the possibility to concatenate the initial message to speed up call establishment. The need for RRC to play a role in NAS transfer can be revisited if necessary after more information is received from the upper layer protocol expert group.
To ensure a robust signaling transfer scheme for link critical RRC messages, it is proposed that separate logical channels be sued for the transfer of AS and NAS messages with the further ability to distinguish between the two at the scheduler in the network. This will permit appropriate scheduling treatment. 
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