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1 Introduction

RAN2 agreed that for RRC connection request, RACH message 3 will carry the RRC connection request.  The RRC connection request will contain the UE id for contention resolution and also a cause (amongst other IEs).   The UE id is the S-TMSI for UEs that have an S-TMSI or a random number if the S-TMSI is not available.  

It was also agreed that the subsequent UL message (message 5) is a normal RRC message (RRC Connection Setup complete) over SRB1 which also includes the Initial Direct Transfer message.
However, in the LS (S2-080991), SA2 pointed out this may not sufficient for some of the Initial direct transfer messages.  This document looks closer at the issue and proposes solutions.

2 Discussion

There are several possible initial direct transfer messages as identified by SA2.   These initial direct transfer messages can be classified into those that are guaranteed to be from the same TA
 and those that can potentially be from UEs that was previously in a different TA.
These are shown in Figure 1 below.
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Figure 1:  RRC connection Establishment including the Initial Direct Transfer
2.1 The MME selection function in the eNB

When the eNB receives an Initial Direct Transfer message in message 5 after the completion of the RACH procedure, the eNB must know which MME to route this message to.  If the S-TMSI was issued by an MME from the MME pool that the eNB belong to, then the eNB only needs to look at the MME id (MMEC – see Annex below) in the S-TMSI to know the MME in its pool to route the message to.  And the eNB must route the DT message to this MME that has the UE context.
However, if the UE was previously in a different MME pool, then none of the MMEs in this eNB’s MME pool has the UE context. In this scenario, the eNB must choose an MME from its pool based on some algorithm which is outside the scope of this discussion (for example to share the load between the MMEs as mentioned in the S2 LS).

Thus all the eNB needs to know is if the MME that issued the S-TMSI is from its pool or a “foreign” pool.

The MME that issued the temporary UE id can be uniquely identified using the MMEC that is part of the S-TMSI for the DT messages from UEs that are guaranteed to be from the same TA.  This allows the eNB to forward the message to the correct MME that has the UE context and issued the temporary UE id.

However, for the two messages (Attach and TA update), since the UE could have moved from a different TA.  This TA could have belonged to a different MME pool area.  And since the MMEC is only unique within a pool area (MME Group id), the eNB has no means to identify whether the MMEC contained in the S-TMSI belongs the MME pool area the eNB belongs to or not.  This is shown in the Figure 2 below. 
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Figure 2: Figure showing why the MMEC in the S-TMSI is not sufficient to identify whether the UE is from local or foreign pool
2.2 The absence of pool area in the System Information

As discussed in the earlier section, the eNB only needs to know if the UE was previously in the same pool area or in a different pool area.   One simple solution for this would have been for the UE to include a single bit in the RRC connection request to indicate “same” pool area or “foreign” pool area.  If it is the same pool area, the eNB will use the MMEC in the S-TMSI to route the DT message and if it is from a different pool area, the eNB must choose an MME to route the DT message to.  
But SA2 has agreed not to include the pool area or the pool area boundaries in the system information.  Hence it is not possible for the UE to provide the information of “same” pool or “foreign” pool.

2.3 Identification of local/foreign pool area
In the absence of the local/foreign pool area indication by the UE, some other means must be used to identify this at the eNB.   Since the eNB cannot possibly have any knowledge of the previous TA or pool area of the UE, the information must come from the UE.

So far, the only possibility seems to be for the UE to provide the Globally Unique MME Group id (GUMMEGI) along with the Initial direct transfer message.   
Other options are possible – for example, part of the GUMEI such as MME Group id.   The possibility of MME Group id for a UE coming from a different MME pool but having the same MME group id serving the current eNB is extremely rare (for example it comes from a different MCC/MNC pair but with the same as MME Group id).

However, given that Tracking area update and Attach are fairly infrequent messages and the size of globally unique MME group id (~4 octets) is small compared to the size of these NAS messages, it not a significant overhead.  Further these are not time critical messages and the possible small additional delay due to any additional segmentation of the message is not a critical issue.  It also provides flexibility in the future to use different unforeseen network topologies. 
Thus the eNB behaviour is simply limited to verify if the Globally Unique MME group id (GUMMEGI), when included, belongs to the MME pool area connected to this eNB.  The MMEC is already available as part of S-TMSI and it does not need to be repeated in the Setup complete message.
Proposal 1:

It is hence proposed to include the GUMMEGI in the RRC connection Setup Complete message for the Attach and TAU scenarios.

Proposal 2:
It is further proposed that the value of and decision to include the GUMMEGI is simply left to the upper layers (thus captured in other specifications). 

2.4 Possible optimisation

Should it be felt that some optimization is necessary, then the GUMMEGI can be omitted from the NAS message.  As per the current SA2 proposal, the GUMMEGI (along with the rest of the UE id) is also repeated in the relevant NAS message (namely Attach and TAU).  This will remove the additional overhead of including it as an RRC IE in the RRC Connection Setup Complete message.  This will then also make these messages in line with Service Request for which the UEid (S-TMSI) is appended by the eNB in the S1 DT message.

Proposal 3:
It is proposed to discuss if an optimisation to not include the UEid (GUTI) in the NAS messages should be considered. 
2.5 Other cases for MME load balancing

The SA2 LS considered the case of load balancing while the UE moves from one MME pool area to another.  Other cases of load balancing were introduced in the later phases of UMTS including load balancing between the MMEs in a pool and also the case of moving UEs from one MME to another for a controlled shut down of an MME (MSC/SGSN in case of UMTS).  It is not clear how these are handled in LTE and if the UE is also expected to perform a TAU for these cases as in the UMTS.   However, if we can leave the decision on when to include the GUMMEI to the upper layers as in proposal 2, then it may be possible to leave this issue entirely to SA2 (for example by providing a unique GUMMEI to the UE that will inform the eNB to perform load balancing).

Proposal 4:
It is proposed to liaise with SA2 to verify if that other cases of MME load balancing can also be handled within this framework.
3 Summary and proposal

The issue of identifying whether the UE is moving from a different pool area for the Attach and TAU messages was discussed.   To be able to ensure correct identification of this case and to allow future flexibility, the following are proposed:

Proposal 1:

It is proposed to include the GUMMEGI in the RRC connection Setup Complete message for the Attach and TAU scenarios.

Proposal 2:
It is further proposed that the value of and decision to include the GUMMEGI is simply left to the upper layers. 

Proposal 3:
It is proposed to discuss if an optimisation to not include the UEid (GUTI) in the NAS messages should be considered. 
Proposal 4:
It is proposed to liaise with SA2 to verify if that other cases of MME load balancing can also be handled within this framework.
4 Text proposal

5.3.3.5
Reception of the RRC CONNECTION SETUP by the UE

The UE shall:





1> 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.

1>
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”;
1>
stop timer T320, if running;

1>
set the C-RNTI to the value of the Temporary RNTI received in the Random Access Response message, see TS 36.321 [6];

1>
Enter RRC_CONNECTED state.
1>
stop the cell re-selection procedure;
1>
set the contents of RRC CONNECTION SETUP COMPLETE message as follows:

2> 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);
2>set the IE “GUMMEGI” to the value provided by the upper layers [TS 23.401]
2> set the IE “NAS dedicated information” to include the information received from upper layers;

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







	Next Change


6.2.17
RRC CONNECTION SETUP COMPLETE

Message used to confirm the successful completion of the connection establishment


Signalling radio bearer: SRB1

RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Selected PLMN identity
	FFS
	
	<ref>
	
	

	GUMMEGI
	OP
	
	<ref>
	
	

	NAS dedicated information
	MP
	
	<ref>
	
	


5 ANNEX: Extract of Identifiers from 23.401

5.2.2
Globally Unique Temporary UE Identity

The MME shall allocate a Globally Unique Temporary Identity (GUTI) to the UE.

The GUTI has two main components:

-
one that uniquely identifies the MME which allocated the GUTI; and

-
one that uniquely identifies the UE within the MME that allocated the GUTI.

Within the MME, the mobile is identified by the M-TMSI.

The Globally Unique MME Identifier (GUMMEI) is constructed from MCC, MNC and MME Identifier (MMEI).

In turn the MMEI is constructed from an MME Group ID (MMEGI) and an MME Code (MMEC).

The GUTI is constructed from the GUMMEI and the M-TMSI.

For paging, the mobile is paged with the S-TMSI. The S-TMSI is constructed from the MMEC and the M-TMSI.

The operator needs to ensure that the MMEC is unique within the MME pool area and, if overlapping pool areas are in use, unique within the area of overlapping MME pools.

The GUTI is used to support subscriber identity confidentiality, and, in the shortened S-TMSI form, to enable more efficient radio signalling procedures (e.g. paging and Service Request).

� Or the equivalent TA.  The rest of the discussion does not explicitly mention equivalent TA but it is always valid for equivalent TA.
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