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Abstract of the contribution: Based on the SA2 assumptions and recommendation to not implement an explicit indicator in UTRAN, provided in a LS from SA2 to RAN2, RAN2 re-discussed the need for explicit AS indicator for E-UTRAN, and sent a LS back to SA2. This paper reviews the topic and proposes to align the E-UTRAN behaviour to the UTRAN one. 
Introduction

RAN2 had agreed on an LTE CR [1] based on SA2 LS [2] to differentiate between native and mapped GUTI.  However, subsequent LS from SA2 [3] - promoting that there is no need for this indication in UMTS - provided additional clarifications on the assumptions in SA2.  RAN2 has then re-discussed on these assumptions whether to implement an explicit AS indicator in E-UTRAN and not in UMTS. RAN2 has therefore sent a LS [4] back to SA2 to ask for re-confirmation as most companies are not sure it is the best solution.
This document reviews the topic and the need for the native/mapped indication for LTE.

Discussion

It is necessary for RAN node to route the Initial Direct Transfer to the right CN node.  

· If the CN is from the pool, RAN node should direct the IDT to the same CN node.  

· Further, in case of a “combo node” (that is, combined MME/SGSN), RAN should direct IDT to the MME part of the same SGSN that was serving the UE previously.  

· If the old CN node is not part of the pool connected to the RAN, the RAN node can use other mechanisms (such as load distribution).  

This node selection is based on information provided by the UE during the initial connection establishment phase.  In LTE it is GUMMEI, and in UMTS it is NRI. Both of these are embedded in the temporary UE id (GUTI for LTE and P-TMSI
 for 2/3G) that was previously provided by the CN node to the UE. 

When UE moves between LTE and 2G/3G technologies, the UE may not (depending on use of ISR) have the identity from the current technology – that is, a UE moving from 3G to LTE will only have the P-TMSI and not the GUTI.  Hence when the UE moves between the two technologies, it necessary to perform a mapping between the two ids in the UE (and the network) – see TS 23.003. 
As mentioned earlier, there are two deployment cases to consider – one with and one without combo nodes.  These are discussed in more detail below.

Selection of CN node for standalone MME case (no combo nodes)

For this case, the GUMMEI provided by the UE can be used to identify whether the UE was served by an MME from within the pool.  Anything outside of the MME pool (including those UEs moving from SGSN and using mapped MMEGI) will be handled for load distribution.  

No additional information (including explicit AS indication) is considered necessary.

Selection of CN node for combo deployment case

In this case, it is necessary to route the connection to the MME that was serving the UE (if the UE was previously in LTE) or the MME associated with the SGSN that was serving the UE for a UE that is coming from 3G/2G.   This requires differentiation of 3 cases:

1) A UE that was previously being served by LTE.  This can be identified as in section 2.1: This is to be routed the corresponding MME.

2) A UE coming from 3G/2G (this is discussed in more detail below): this is to be routed to the MME associated with the SGSN that was serving the UE

3) UE that is coming from outside the pool area: perform load distribution.

Identifying UE from 3G/2G for combo deployment case: 

The MMEGI provided by the UE for this case will be the previous LAC of the UE (as per the mapping rules captured in Annex A).  While the eNB knows the MMEGI is not from its pool of MMEs, it still needs to differentiate between outside the pool or from 3G/2G for the cases 2 and 3 above.

To achieve this in UMTS, SA2 provided the following assumptions on the UMTS behaviour:

The same or different values of NRI and MME code may be used for a combined node and RAN configuration will allow the NAS messages to be routed to the combined node.

Under the SA2 understanding, the IDNNS (NRI) IE is considered sufficient for the RNC NAS node selection function. With that if NRIs are reused among neighbour pools, no detection of pool area changes is possible. But this limitation is present today and not seen as a problem. For load balancing purposes, MSs changing a pool-area could be detected by configuration of different NRI values for adjacent pool-areas.
So based on this assumption, NRI is sufficient to identify the combo nodes in UMTS.  No specified solution exist when NRI is not sufficient on its own to uniquely identify the SGSN.

It should then be equally possible to use the MMEC (same as NRI) in LTE to identify the combo nodes, assuming that all combo nodes have NRI=MMEC.

Thus under the same assumptions, an explicit AS indicator is not necessary for LTE either.

Should the number of network nodes were to go beyond 256 (NRI space), some additional fields will be necessary.  There are few options that seem possible: 

1. Use of MMEGI/LAC as they are disjoint.   However, this will require that the eNB/RNC to have the knowledge of the LACs/MMEGIs of the other technology cells that are from the overlapping pool area.  Note that this information is available in the combo nodes (from the association between the LTE and 3G/2G parts) and could be passed to RAN if considered necessary. Note that LTE already provides the necessary signalling for this.

2. Even in the scenario that the number of MMEs in the system exceed 256, as long as the number of SGSNs remain relatively small, it is still possible to identify combo nodes by ensuring that the MMECs assigned to combo nodes are not assigned to standalone MMEs.

3. An AS explicit indication from UE of mapped vs. native GUTI can avoid the MMEGI/LAC list being populated in RAN.  

An explicit indication can remove these restrictions on the number of nodes and the some additional configuration but to be useful, it must be used in both RATs – so that the node serving the UE can always be identified and used for UE mobility from LTE to 3G and vice versa.  Such solutions will be required if (and only if) if the number of SGSNs exceeds 256 and when it does, solutions will be needed for UMTS and LTE.

Conclusion and proposal

Based on the above discussion, it is possible to perform MME selection based on information available today from the UE.  This is applicable also for the combo node case.

As pointed out in SA2 LS [3], under the assumption that the number of combo nodes is less than 256, explicit AS indication does not bring benefit to UMTS.  As discussed in this contribution, under the same assumption explicit AS indication is not useful for LTE either.  

The assumptions taken for UMTS are also valid for LTE. If they are not valid for LTE, then they are also not valid for UMTS and in this case there is a need for an Explicit AS signalling on both technologies (if we don’t want to use the MMEGI/LAC-based above mentioned solution).  
It is hence proposed that SA2 discuss and conclude on the need for explicit AS indicator and more specifically, the need for the indication only for LTE.
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� Note that P-TMSI must be combined with LAI to make it globally unique
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