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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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With the decision to place RRC and outer ARQ in the eNB option 3 no longer applies and a choice should be made between options 1 and 2.

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. 

· NAS and RRC signalling can be multiplexed together into a single TTI enabling simultaneous transmission on the air interface if required.

Option 2 – NAS signalling is encapsulated in RRC signalling:

· RRC encapsulation incurs an overhead. At least a message identity number and IP field would be added and, if RRC encryption is deemed necessary, additional processing costs could be incurred.

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

Perhaps the most important issue is whether there exists a requirement that some NAS and RRC information must be received by the UE or the eNB simultaneously. It is suggested that there may be only one situation where a linkage will be required, namely 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:

1. 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 (the content of the initial message could also be sent as RACH bits if they have sufficient capacity) could be used to indicate the reason for cell access (cause = NAS communication) the TMGI (if available) and possibly a temporary Id for use with initial resource scheduling. 

If a single RACH based access procedure were to be used for both initial access, handover and transition from active (dormant) to active states then the initial information transfer to the eNB, either sent as RACH bits or an RRC message on UL-SCH resources, can identify the reason for the access and the C-RNTI enabling the eNB to respond in the appropriate way.

2. A special case could be made of the initial access NAS message encapsulating this, and only this, NAS message in 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.

Whilst other events may result in AS and NAS protocols operated in conjunction, security procedures and radio bearer establishment are possibilities, it is not clear that linking AS and NAS messages into one message on the air interface would be necessary. However, neither LTE RRC nor NAS protocols have yet been developed and, consequently, it may be too early to conclude on this.

3.
Conclusions
The case for NAS signalling options 1 and 2 has been discussed. It may be too early for a decision to encapsulate NAS messages within RRC messages to be made; however, should a working assumption be required it is proposed that option 1 should be adopted.
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