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1
Introduction

During the email approval and production of the last version of 23.401, some unresolved issues were uncovered.

These include:

· which NAS messages can be sent by the UE to ‘open’ an RRC connection?
· how does the eNodeB perform load balancing across MMEs?

· is the S-TMSI included in the NAS ‘container’ sent from the UE, or, is it only sent in the RRC message that opens the RRC connection?
This document attempts to resolve these issues and hence permit the drafting of CRs to 23.401 that remove the editor’s notes etc. Continued dialogue with RAN 2, 3 and CT 1 may also be needed.
2
Open Issues

2.1

Initial NAS messages
The current 23.401 indicates that the following NAS messages might be sent by the UE when there is no existing RRC connection:

· Attach
· Tracking Area Update

· Service Request

· Detach

· UE requested bearer resource request

· UE requested bearer resource release.

(With the exception of Service Request and Detach), 23.401 now indicates that it is FFS whether these messages are only sent after a Service Request message is used to open the RRC connection. The lack of an “FFS” around the detach procedure is probably an omission.
For response speed, it can be argued that all these messages can be sent as the first message that opens the S1 connection. Conversely, it may be simpler if only the Service Request message is used to open the S1 connection.

To cope with inter-MME movement, the MME needs to receive an unencrypted IMSI or GUTI (or PTMSI+RAI) during the Attach and Tracking Area Update procedures. 
Currently Attach seems to form part of the “non-3GPP handover procedures” and hence low delay delivery of Attach may well be beneficial. During an ongoing LTE RRC connection, the Attach message should not need to be sent (a possible exception in UMTS would be ‘detach with re-attach required’ when there is a parallel CS connection).
When the mobile is forced to switch itself off due to “low battery voltage”, probably the mobile should not send a detach message to the network. Hence the detach procedure might not be ‘time critical’. When powering down the mobile in RRC connected mode, it would be normal to send the detach message on the existing RRC connection.
Transmitting the UE requested bearer resource request when not involved in an ongoing data transfer seems a little unusual (although it could be triggered by some O+M activity on the device). If the UE requested resource request procedure were permitted in a standalone message, location update style “follow on proceed” functionality might be needed. 
However, it would be less unusual to initiate the UE requested bearer resource release in LTE-idle mode.
2.2
Transmission of S-TMSI

The “state of the art” of the RAN 2 work on RRC connection establishment seems to be in RP-080347, which is the result (but not an agreed output) of the RAN 2 RRC editing meeting held in December. The relevant parts are inserted below.
************* extracted text from CR 1 to 36.331 with revision marks accepted *************
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Figure 5.3.3.1-1: RRC connection establishment, successful

**** some text deleted *****

5.3.3.3
Actions related to transmission of RRC CONNECTION REQUEST message

The UE shall set the contents of RRC CONNECTION REQUEST message as follows:

1>
if the UE has a valid S-TMSI:

2>
set the "Initial UE identity" to ‘S-TMSI’ (FFS);

1>
else:

2> set the "Initial UE identity" to ‘Random number’ (FFS)
1>
Set the IE “Establishment cause” in accordance with the information received from upper layers;

The UE shall submit the RRC CONNECTION REQUEST message to lower layers for transmission.

5.3.3.4
Reception of the RRC CONNECTION SETUP by the UE

The UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION REQUEST message:
2> stop timer T300;

2> establish SRB1 in accordance with the received IE Radio resource configuration and as specified in 5.3.9;

NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS, i.e. the use of default/ pre-defined configurations is not precluded.

2>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information provided via dedicated signalling using the IE Idle mode mobility control information;

2>
stop timer T320, if running;

2>
set the C-RNTI to the value of the Temporary RNTI received in the Random Access Response message, see TS 36.321 [6];

2>
Enter RRC_CONNECTED state.

2>
stop the cell re-selection procedure;
2>
set the contents of RRC CONNECTION SETUP COMPLETE message as follows:
3> set the IE “Selected PLMN identity” to the PLMN selected by upper layers [TS 23.122, TS 24.008] from the PLMNs included in the IE “Multiple PLMN list” broadcast in the cell where the RRC connection was established (it is FFS when the UE shall include this IE, possibly on whether the UE has a valid S-TMSI);
3> set the IE “NAS dedicated information” to include the information received from upper layers;

3> submit the RRC CONNECTION SETUP COMPLETE message to lower layers for transmission, upon which the procedure ends.

1>
else (another UE is addressed):
2> perform the RRC connection request retry procedure as specified in 5.3.3.6;
******************** end of CR extract *********************************
From this it can be seen that ‘only’ the S-TMSI is sent in the RRC Connection Request, and the “NAS message” is placed in the RRC Connection Setup Complete message. Whether or not the NAS message ALSO contains the S-TMSI is something that RAN 2 need not care too much about – beyond their need to keep the complete Service Request procedure running quickly (hence their earlier LS about only having 32 bits of content in the “setup complete” message, and our response LS informing them that we expected S-TMSI to have 40 bits.)
From an RRC perspective, it seems that the primary purpose of including the S-TMSI in the RRC Connection Request message is so that it can be copied into the RRC Connection Setup message in order to perform ‘contention resolution’ for the cases when 2 UEs have performed an RRC establishment at the same time (etc).
From an overall EUTRAN perspective, the eNB needs to know which MME to build the S1 connection towards – ideally without having to read inside the “NAS dedicated information”. 
2.3

Load balancing across MMEs
Once the UE is registered with an MME, the eNodeB should connect that UE’s RRC connections to that MME provided the UE remains within the Pool Area. 
Thus in order to balance load across MMEs the eNodeB needs to be able to differentiate the UEs ‘registered in the pool area’ from the ‘new entrants into the pool area’.
Currently in the Service Request procedure we seem to have anticipated that the eNB reads the MME Code out of the S-TMSI and routes the connection to that MME. However the MME Code is not globally unique and need not be unique within the PLMN. Hence the MME Code cannot be used to reliably detect “new entrants into the pool area”.

As pool area boundaries align with TA boundaries, ‘new entrants’ should perform either an Attach or a Tracking Area Update procedure (or an emergency call related procedure). 

Note: if an earlier TA update procedure failed, e.g. with temporary cause ‘system failure’, then the mobile might wish to send a Service Request, UE dedicated resource request/ release, or Detach to an eNB in a new pool area. However, we can adopt a similar approach to legacy 24.008 and require that, in this case, an unregistered mobile re-attempts the TAU procedure.
An existing general assumption (backed up by agreements on permitting ‘overlapping pool areas’) is that MME boundary information is not broadcast on the radio interface. Hence a UE cannot tell whether or not an Attach or TAU is “intra MME” or “inter-MME”.

Thus in order to permit the eNB to perform load balancing, the eNB needs to know the old Globally Unique MME ID, and not just the old S-TMSI, during the Attach and Tracking Area Update procedures. 
The eNB also needs to know whether the RRC connection/S1 connection setup request is one that can be ‘load balanced’ or one that ‘should be routed to the currently used MME’.
4
Summary
For the data transfer related Service Request procedure, a speed (low number of bits) optimised procedure is needed. Hence the S-TMSI should be transmitted without duplication in the RRC Connection Request and Complete messages.  
For load balancing between MMEs, the eNB needs to be able to detect ‘new entrants into the pool area’. In order to do this, the eNB needs to be able to read the old GUMMEI / old RAI.

Thus, if the GUMMEI is not sent in the RRC Connection Request, Attach and TAU messages need to be handled differently to Service Request messages within the eNB.

The handling of “data transfer requests” and “NAS signalling transfer requests” when the UE has failed a TAU needs to be specified.

Owing to handover from non-3GPP systems, the Attach procedure benefits from avoiding unnecessary UE-MME signalling delays.

5
Proposal
It is proposed that the following points are discussed, agreed or modified, and then corresponding CRs/LSs generated:

A1) Service Request, Attach and Tracking Area Update messages are the only NAS messages that ‘open’ an S1/RRC connection. 
A2) Detach, UE requested bearer resource request and UE requested bearer resource release are sent on existing RRC connections (and trigger the Service Request procedure with “type = signalling” if the RRC connection does not exist)    

B) If the UE needs/wishes to perform Service Request or Detach or UE requested bearer resource request or UE requested bearer resource in the “unregistered state” (e.g because of a temporary TAU failure), then it shall first perform the TAU procedure.
C1) RRC specifies two different RRC Connection Request messages/procedures, “RRC Connection Request Type 1” and “RRC Connection Request Type 2”. 
C2) The two procedures are basically the same, except that in “Type 2” the old GUMMEI/old RAI is sent as an RRC parameter in the RRC Connection Setup Complete message. This permits the eNB to perform load balancing across the MMEs for new entrants into the pool area.

C3) The “Type 2” procedure is used for Attach and TAU. For simplicity/inter-layer independence, the old GUMMEI/old RAI is sent twice in the RRC Connection Setup Complete message – once as the RRC parameter and once within the NAS container. 
C4) The “Type 2” procedures are used whenever the UE does not have a valid S-TMSI. Only with the “Type 1 procedure”, does the eNB copy the S-TMSI into an S1 information element.
D) in the future, new ‘initial’ NAS messages can be added (e.g. perhaps Emergency Attach) and at that time it can be decided whether they use the “Type 1” or “Type 2” RRC procedure.
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