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1 Introduction
This paper discusses and proposes a way forward with the NAS Service Request procedure and the size of the Service Request message.

2 Proposed procedure
It is proposed to combine the NAS Service Request and RRC Connection Request into one message which should be sent in the first transmission after the RACH procedure. 
The motivation for this is that it has higher performance than always sending the NAS and RRC parts into separate messages since:
· Less PDCP / RLC / MAC overhead is needed since the RRC and NAS is multiplexed together on RRC level 

· No extra round trip is needed to deliver the NAS information. 

See [add reference] for performance comparison. 

For all other NAS procedure (e.g. Attach, Tracking Area Update) it is proposed to use a two phase procedure where the RRC Connection Request is sent alone in the first transmission and the NAS message is sent in an RRC direct transfer message is send as separate message in a subsequent transmission after contention resolution (It is FFS if S-TMSI needs to be transferred in the separate NAS message).
3 Discussion on the message size
The following information elements are deemed necessary to be included in the combined NAS Service Request and RRC Connection Request from a RAN point of view:

36 or 40 
bits  S-TMSI (should contain information to find the right MME within S1 pool)
3-4 
          bits  RAN cause/priority 

1

bit MAC header to separate initial from non-initial random access procedure
1

bit to indicated if any NAS information is included in the RRC message

2 

bit(s) UE release indicator (for future extension)
16

bits CRC

No additional MAC header bits are assumed, meaning that padding is handled in the RRC layer. It is proposed to not use any “selected PLMN identifier” for the Service Request procedure, since the UE will only perform this procedure when it has a valid S-TMSI and it is assumed that when shared networks is used the S-TMSI space is shared between the different PLMNs and normal S1 pool procedures can be used. 

So in conclusion, somewhere between 59 to 64 bits are required on RAN level.

On NAS level the following information IEs are expected:

1-6     
bits  NAS message type

4          
bits  NAS message sequence number (least significant bits)

16         
bits NAS MAC (Message Authentication Code)
It is assumed that no key sequence identifier (KSI) is needed when NAS integrity protection is used. Other NAS procedures should be used for recovering NAS security synchronization in case of a de-synch event.
So in conclusion, somewhere between 21 to 26 bits are required on NAS level.

In total this means around 80 to 90 bits are required.
Given the analysis above it is proposed that this message should be allowed to be slightly larger than 72 bits, since it would allow for a more future proof solution which would also support integrity protection of the NAS message which offers higher protection against denial of service and other security attacks, and could potentially simplify and speed up some procedures since the authenticity of the UE is ensured already in the first message.

In order to support slightly larger messages while still being able to optimize the performance in cells with good radio conditions it is proposed that the network should be able to configure the maximum number of HARQ re-transmissions the NAS Service Request and RRC Connection Request message.

For performance reasons it will still be desirable to limit the number of bits as much as possible in order to allow for more robust coding and fewer re-transmissions. Given the analysis above it seems highly likely that the combined RRC Connection Request and NAS Service Request should be smaller than 96 bits which corresponds to 4 HARQ re-transmission under the conditions indicated in the RAN1 LS [1].

4 Conclusion 

It is proposed to adopt the following proposals:

· The NAS Service Request and RRC Connection Request should always be combined into one message

· All other NAS messages (e.g. NAS Attach, NAS Tracking Area Update) should be sent at separate messages after the RRC Connection Request procedure.
· The combined NAS Service Request and RRC Connection Request should be allowed to larger than 72 bits.

· The maximum number of HARQ re-transmissions for the combined NAS Service Request and RRC Connection Request should be configured by the network.

· The CN only information element should sent transparently through E-UTRAN

It is proposed that RAN2 agrees on the number of bits that is required for the combined NAS Service Request and RRC Connection Request from a pure RAN point of view (e.g. RAN cause, MAC / RRC indentifier). 

The CN only information elements need to be agreed in SA2/SA3/CT1 with the information from RAN2 that it is good to try to limit the information transmitted (e.g. below 32 bits) however it is not required to fit the message into 72 bits. The CN specific bits should for future proofness be transparent to E-UTRAN.
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