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1 Introduction
This contribution discusses the assumptions regarding the S1 signaling protocol and propose an initial list of procedures for this protocol based on an analysis of existing RANAP procedures.

2 Discussion

Although the S1 interface has a slightly different functional split than Iu, and the assumptions regarding mobility procedures is slightly different it is expected that the S1 signalling protocol will still share some similarities with RANAP:

· The inter-RAT handover procedures are expected to be similar to the SRNS relocation procedures. 

· The S1 pool concept will most likely be similar to Iu-flex.

· The Iu and the S1 bearer concept is most likely similar, although the QoS parameters are different.

Additionally the S1 signalling protocol will most likely need the same basic functionality like error management and setup/release as RANAP. 
In section 3 below a review of the RANAP procedures is done in order to see which are also applicable for S1. 
In the text below the S1 signalling protocol is call LTE-AP (LTE Access Protocol) for convenience, however the exact name for this protocol is FFS.

3 Review of existing RANAP procedures
Below it is a list of procedures support in RANAP. For each procedure a short analysis is done in order to assess if similar procedure is needed for LTE-AP. 

Iu Release and Iu Release Request
These procedures are most likely needed also in LTE-AP in order to put the UE in LTE_IDLE or request the CN to release the S1 connection. Proposed LTE-AP name “S1 Context Release” and “S1 Context Release Request”
Relocation Preparation, Relocation Resource Allocation, and Relocation Cancel
These procedures are most likely needed also in LTE-AP in order to perform an Inter-RAT handover and intra-LTE inter-pool handover. These procedures would not be used for intra-LTE/ intra-Pool mobility since the handover in this case is performed between the eNode Bs using X2.
Relocation Complete and Relocation Detect
Relocation Complete is most likely needed also in LTE-AP. This procedure could be used both in case of intra-LTE handover when the UE has arrived in the target cell and the CN should switch the user plane tunnel and in the case of inter-RAT handover or intra-LTE inter-pool handover. It is FFS if the Relocation Detect message is needed in LTE. Potentially the Relocation Complete message could be renamed to “Handover Complete” in LTE-AP.
SRNS Context Transfer, SRNS Context Forwarding from Source RNC to CN and SRNS Context Forwarding to Target RNC from CN

These procedures are most likely not needed in LTE-AP pending the solutions to minimize packet losses during inter-RAT mobility. Key difference between LTE and UTRAN is also that the PDCP layer is terminated in the CN.
Security Mode Control
A similar procedure is most likely needed also in LTE-AP in order to download the RRC keys to the eNode B, however it is unclear if there is a need to have a separate Security Mode Control to download the RRC keys or if this can always be bundled with other signalling.

Reset, Reset Resource, Overload Control and Error Indication

Similar procedures are most likely needed also in LTE-AP pending solutions for general error and fault management. Potentially it can be possible to combine them into fewer procedures.
Location related Data, Location Reporting Control and Location Report
Although LCS related issues for LTE has not been discussed so much in RAN3 it is expected similar location procedures in RANAP will also be needed in LTE-AP.

Information Transfer

A similar procedure is most likely needed also in LTE-AP in order to support shared networks in LTE, however details is FFS. It might be possible to combine the different information transfer procedure into fewer procedures.
Uplink Information Exchange
It is FFS if similar procedure is needed for LTE-AP, currently it is mainly used for MBMS. See discussion on MBMS signalling.
MBMS Session Start, MBMS Session Update, MBMS Session Stop, MBMS UE Linking, MBMS Registration, MBMS CN De-Registration, MBMS RAB Release and MBMS RAB Establishment Indication
Currently it is not decided if S1 signalling protocol will be used for MBMS signalling as well. Therefore it is FFS if and MBMS related procedures need to be specified in LTE-AP.
RAB Assignment

Similar procedure is most likely needed also in LTE-AP for setting up and maintaining SAE Access Bearers. In some cases e.g. during Idle->Active state transition the SAE Access Bearer information could be piggybacked with other S1 / NAS signalling, it is however expected that also separate SAE Access Bearer procedures are required. It is proposed to rename the messages to “SAE Access Bearer Assignment”. Potentially it would also be possible to split this procedure into three separate procedures “SAE Access Bearer Setup”, “SAE Access Bearer Modify” and “SAE Access Bearer Release” in order to simplify the signalling protocol.

 RAB Modification Request and RAB Release Request

It is FFS if similar procedures are needed in LTE-AP. It may be possible to simplify the S1 signalling protocol to avoid this functionality, however further studies are needed.

SRNS Data Forwarding Initiation
These procedures are most likely not needed in LTE-AP pending the solutions to minimize packet losses during inter-RAT mobility.
Paging
Paging is also needed in LTE-AP.
Common ID and UE Specific Information
It is FFS is similar procedure is needed in LTE-AP. There should most likely not be any need to convey IMSI information to the eNode B, however other information like SNA Access Information or UESBI might be needed pending detailed solutions. It might however be beneficial to bundle this information in other signalling.
CN Invoke Trace and CN Deactivate Trace
These procedures are most likely needed in LTE-AP, however it may be beneficial to bundle this information in other signalling. Details are FFS. 
Initial UE Message and Direct Transfer 

Similar procedure to Initial UE Message is most likely needed in LTE-AP to initial NAS signalling (e.g. Attach, Tracking Area Update) and to establish a S1 connection. For further NAS signalling (e.g. Authentication, SAE bearer setup) a procedure similar to Direct Transfer can be used.
Direct Information Transfer 
It is FFS is similar procedure is needed in LTE-AP.
4 Additional S1 Procedures

In order to reduce delay when performing the state transitions from LTE_IDLE to LTE_ACTIVE it is necessary to bundle signalling which is today sent in multiple RANAP procedure (e.g. RAB setup, Security Control, Direct Transfer). This procedure would be a new procedure could be called something like “S1 Context Setup”. More discussion regarding these procedures is captured in [1].
5 Conclusion and Proposal
The following LTE-AP procedures seem to be required (To added be to the RAN3 TR):

S1 Context Setup

S1 Context Release 

S1 Context Release Request
Relocation Preparation
Relocation Resource Allocation
Relocation Cancel
Relocation Complete (or “Handover Complete”)
SAE Access Bearer Assignment or (“SAE Access Bearer Setup”, “SAE Access Bearer Modify” and “SAE Access Bearer Release”)
Paging
Initial UE Message 
Direct Transfer 

More studies are needed to determine if the following procedures are needed:
SAE Access Bearer Modification Request and SAE Access Bearer Release Request
Reset, Reset Resource, Overload Control and Error Indication

Location related Data, Location Reporting Control and Location Report
Information Transfer

SRNS Data Forwarding Initiation

Common ID and UE Specific Information

CN Invoke Trace and CN Deactivate Trace
Direct Information Transfer 
References:

[1]
R3-061490, “Network Attach Procedure”, Ericsson

1/4
2006-10-04

