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1
Introduction

At WG2#51 three options for the transport of NAS signalling were identified. Following the decision to locate RRC in the eNode B the number of proposals effectively reduces to two i.e. NAS and RRC signalling are independent logical channels or NAS messages are encapsulated within RRC signalling. This Tdoc lists the costs and benefits of the two proposals.

2
Discussion

At WG2#51 three options for NAS signalling transport were identified and collected together in the figure below.
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The following issues are identified:

Option 1 – NAS and RRC are independent logical channels:

· An additional outer ARQ and logical channel input to Mux3 is required.

· A different QoS could be applied to NAS signalling to that applied to RRC signalling. 

· Linked transmission of RRC and NAS messages is not directly supported.

Option 2 – NAS signalling is encapsulated in RRC signalling:

· There is an additional load on the RRC function and some processing delay.

· The NAS message size is increased by the encapsulation. At least an additional message type and possibly the RRC IP field are added, although the IP field could be omitted for NAS only transfer.

· It is possible to combine RRC information with a NAS message that is delivered across the air interface.

The two most significant issues are perhaps the ability to apply different QoS to NAS and RRC messages and the linking of RRC and NAS information. 

With regard to NAS and RRC signalling being assigned different QoS, it is not known if this is significant. The capability would appear to add flexibility to LTE and this may be a useful attribute.

With regard to the requirement that NAS and RRC information should be capable of being received simultaneously by the UE or the eNB. it is suggested that there may be only one situation where a linkage will be required. This occurs when a UE accesses a cell to make a transition from detached to active or from idle to active. In UTRAN a similar situation is accommodated by the Initial Direct Transfer message, which includes RRC relevant parameters with an initial NAS message.

Before or simultaneously with delivery of the first NAS message it is necessary for the UE to identify to the eNB the aGW to which the UE – MME connection should be established. For the transition from detached to active the connection can be established with the serving operator aGW. For the transition between idle and active the aGW can be identified from the UEs TMSI.

It is suggested that at least the following two methods could be used to enable use of option 1 by providing the TMSI to the eNB prior to or at the same time as the initial NAS message:

a) When the UE initiates communication with the eNB, an RRC message, sent prior to transmitting the initial NAS message or simultaneously with it in the same TTI, could be used to indicate the target aGW via the UE's TMSI. The RRC message could also contain additional information such as the reason for the RACH access being made. 

b) A special case could be made of the initial access NAS message encapsulating this, and only this, NAS message within an RRC message in a similar manner to the UTRAN Initial Direct Transfer message. All other NAS messages would be sent independently of RRC on the NAS DCCH.

On balance option (b) appears to provide the simplest and possibly the most reliable solution.

Whilst future progress in the specification of RRC and NAS protocols may indicate further cases where linkage of RRC and NAS information is required it is suggested that the initial access case may well be the only one.

3.
Conclusions
The case for NAS signalling options 1 and 2 has been discussed. It is suggested that both approaches would work effectively and the differences between them appear to be quite small. Possibly it may be too early for a decision whether to encapsulate NAS messages within RRC messages to be made. 

Should a working assumption be required, it is proposed that option 1 i.e. NAS signalling separate from RRC signalling should be adopted with the exception of the Initial NAS message which should be RRC encapsulated (option b above).
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