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1
Introduction

This paper summarizes the changes that have been introduced at last SA2 and the associated changes proposed in tdocs [1], [2], [3] that Alcatel-Lucent had presented at last RAN3#70 meeting. It also provides RAN3 answer to incoming liaison R3-110017.
It addreses the issue of LAC/MME GroupID ranges and LTE deployment in networks with LAC >32k. The existing requirement to set the most significant bit of the <LAC> to zero is not backward compatible. In large networks the full 16 bits of the LAC could have been used before LTE deployment.
2
Description of the issue
The mapping between the GUTI and the P-TMSI is defined in 23.003 as follows:

LTE -> 2G/3G

E‑UTRAN <MME Group ID> maps to GERAN/UTRAN <LAC>

E‑UTRAN <MME Code> maps to GERAN/UTRAN <RAC> and is also copied into the 8 most significant bits of the NRI field within the P‑TMSI;

2G/3G -> LTE

GERAN/UTRAN <LAC> maps to E‑UTRAN <MME Group ID>

The 8 most significant bits of GERAN/UTRAN <NRI> map to the MME code.

GERAN/UTRAN <RAC> maps into bit 23 and down to bit 16 of the M‑TMSI 

UE provides the serving (old) CN id in AS (RRC) signalling to allow unique indentification of the CN node and whether it belongs to the current pool connected to the RAN node.  In LTE, it is GUMMEI and in UMTS, it is NRI. Both of these are embedded in the temporary UE id provided by the CN node (GUTI for LTE and P-TMSI for 2/3G – note P-TMSI must be combined with RAI to make it globally unique). 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.  

More precisely, there are two types of issues depending on whether ISR is used or not:

ISR used

The issue happens even if no combo nodes (SGSN/MME). If the UE moves successfully from LTE where it is served by MME 4 to UTRAN where it is served by SGSN NRI=3 then again to LTE, it is necessary that it is routed again to MME 4 which has kept its context. In the case where ISR is used, the UE will provide the native GUMMEI to the eNB i.e. indicating MME 4. There is then no problem for the eNB to route to MME 4 if it can determine that the provided GUMMEI is a native one.

Non-ISR use

The issue happens when combo nodes are used. If the UE moves from LTE to UTRAN then to LTE again as above, the UE will provide in that case where ISR is not used the mapped GUMMEI i.e. it will indicate value 3. In case of combo nodes, the eNB must be able to route to the MME which has the combined SGSN 3. It is possible for the eNB if it can determine that the received value 3 is an NRI and not an MMEC i.e. that the received GUMMEI is a mapped one. 

These two examples illustrate that the issue can be summarized by the need for the RAN node (e.g. eNB for LTE) to determine if the GUMMEI received in the RRC Setup Complete from the UE is a native one or a mapped one. SA2 has agreed the corresponding following solution described in the next section.
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Description of the solution agreed at last SA2
· Last SA2#82 decisions: 

· For Release 10 Specifications:
· Explicit Indicator to indicate EPS / other 3GPP-RAT mobility shall be sent by UE in both AS and NAS messages
· eNodeB, MME and S4-SGSN may use these indicators in the core network node selection function

· It is still FFS if similar AS enhancement is required in UTRAN and GERAN.
· For Release 8/9 Specifications:
· There was consensus not to add anything in Release 8/9.
· Each operator provides own solution in any way they see fit. 
· Network entities compliant to Release 8/9 specifications using MSB=1/0 rule do not need to introduce the above-mentioned Release 10 functionality.
· SA2 CRs:
· Rel-10 CR to 23.401 to introduce the principles: [4]
· AS explicit signalling: the indication of mapped or native GUMMEI shall be signalled by the UE to the eNodeB as an explicit indication. Clarification of various methods for the MME selection function. 

· At NAS layer, it is specified that there are two methods: 


> Indication using most significant bit (MSB) in LAC and MME Group ID


> Explicit indication sent from UE to MME and SGSN 

· CT4 CRs:

· Rel-8/Rel-9 CRs to 23.003 and 29.274 to add an informative note stating that in networks where the MSB 0/1 rule is not applied, the network can determine the type of the source node based on specific network implementations and to provide examples of such specific implementations.

· Rel-10 CRs to 23.003 and 29.274: In networks where the MSB 0/1 rule is not applied, the network can determine the type of the source node based on explicit signalling for Rel-10 onwards UEs, and based on specific network implementations for Rel-8 and Rel-9 UEs. 
· CT1CRs: 

· Rel-10 CRs to 24.301 and TS 24.008 introducing new IE “Old GUTI Type” and “P-TMSI Type” IEs for explicit indication of native or mapped identity in TAU/RAU procedures. Clarify network behaviors upon receiving the IEs. Explicit signalling is to be used if the network does not follow MSB <LAC>/<MME group id> 0/1 definition in 23.003.  
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Work to be finalized
· CT1:

· Add explicit signalling in Attach request (TS 24.008, TS 24.301) to allow sending by the new MME/SGSN of the Identification Request msg to the old MME/SGSN.
· RAN2 

· Define new explicit signalling in RRC signalling. Mandated for the UE from Rel-10 onwards

· RAN3

· CR to 36.300 in NNSF for AS explicit signalling (release 10) and clarification of methods for MME selection function (release 9 & 10).
· CR to 36.413 to allow the MME to configure the routing tables with NRI without LACs (e.g. using LAC = FFFF as dummy LAC).
For RAN3 in release 10 networks, the AS explicit signalling can be used when received from release 10 UEs.

In addition, it is assumed that three methods are also available for release 9 and 10 networks to handle legacy UEs that can’t indicate whether they send a mapped GUMMEI or not:
· either the full list of LACs is sent in the S1 Setup Response message, allowing the eNB to make a full match with the GUMMEI received from the UE and determine that it is a mapped one, (method 1),
· or from the MSB of the MME GID of the GUMMEI received from the UE (0 or 1), the eNB can determine whether it is a LAC or a MME GID. In this case, there may be no need to send the full list of LACs in the S1 Setup Response message when there is no NRI reuse among LACs (method 2),
· or directly from the MMEC value received from the UE when there is no reuse between MMEC and NRI values. In that case also, there may be no need to send the full list of LACs in the S1 Setup Response message when there is no NRI reuse among LACs. (method 3).
Once the eNB has determined that the received GUMMEI is a mapped one, it can decode the NRI part and identify correctly the CN node.
While method 1 is there for long, method 2 and 3 used and expected by operators need to be clarified in RAN3 specifications. Both TS36.300 and TS36.413 are impacted.
5
Work to be further discussed
· SA2 & RAN3

· Discussion for UTRAN: add the possibility for a 3g SGSN to dynamically configure the RNC (via RANAP) with the served NRI and MME GID/MME codes. Without any change the operators would have to configure in the RNC the list of served NRIs and served GID/MME codes + the neighbour MME GIDs. See received LS in R3-110017.
· SA2 & RAN2
· Discussion for UTRAN: add an AS explicit indicator in the UMTS RRC connection request as well
6
Conclusion
This paper has presented an overview of what has been already agreed in all groups on the issue of LAC/MME GIDs ranges and has presented a proposal to handle the corresponding work to be finalized in RAN3. 
It is proposed to agree the CRs in tdocs R3-110168 and R3-110170 for release 9 and in tdocs R3-110169 and R3-110171 for release 10.
It is also proposed to discuss the UTRAN case where the equivalent of method 1 could be introduced in release 10 to avoid tedious configuration efforts for the operators.
If RAN3 feels that this is useful for UTRAN as well, Alcatel-Lucent has drafted a reply LS to R3-110017 to SA2 in R3-11xxxx to indicate our support over RANAP of such functionality. A RANAP CR is also available in R3-110055.
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