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1
Introduction

This paper resumes the topic of LAC/MME GId configuration started at RAN3#70bis by Alcatel-Lucent in tdocs R3-110167, R3-110352, R3-110353. 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 and available solutions
It was clarified at last RAN3/RAN2 meetings that the issue only applies in LTE when combined MME-SGSN nodes are used. In that case, when the UE moves from LTE to UMTS then to LTE again, the eNB that receives the Served GUMMEI IE cannot guess if this is a native GUMMEI (ISR has been used by the UE or UE was previously only with LTE) or a mapped GUMMEI (ISR not used). 
A similar problem exists in the other direction. 

As a reminder, 2 main solutions are already existings to solve that problem:

· the solution standardized by RAN3 in 2009 (release 8) is to use the S1 SETUP RESPONSE message: the MME-SGSN sends in that message the list of supported MME Gids and LACs , and the eNB can further check the match with the Served GUMMEI to determine if it is a 3g mapped or a native LTE. However the drawback of this solution is the need to send the list of LACs of the SGSNs in the eNB pool.  

· a proprietary solution using the MSB of the Served GUMMEI set to zero in case of mapped 3g or set to 1 in case of native LTE. However this solution doesn’t solve the case for operators’ networks where the MSB=1 LAC rule cannot be applied.

Due to the drawbacks of these 2 methods, SA2 has decided a third solution: to introduce a signalling flag over LTE AS (Access Stratum) to signal if the received Served GUMMEI is “mapped” or “native”. However SA2 has only agreed the flag for LTE so far and not for UMTS (still FFS). They pushed the UMTS decision to RAN2 but last meeting RAN2 appeared reluctant to introduce the UMTS flag. One of the reasons mentioned was that it cannot be introduced for GERAN and combined 2g SGSN-3g SGSN is frequent case.  
3
Which LTE solution to select
The advantages of the LTE AS flag solution were reported as twofolds:

· the future-proofness: it was claimed to be the only solution which allows the operators to have LACs and MME GIDs which could not be necessarily disjoint in the future (as current assumption is). However this is believed not true since the UE id is used for contention resolution in UMTS, TMSI/LAI combination will always have to be unique so it will not be possible to reuse an LAC for MME GID.   
· Avoiding sending the full list of LACs in S1 Setup Response message.
Conversely this LTE AS flag solution is also not perfect: its main drawback is that it only works for release 10 UEs onwards which basically mean that to be efficient it needs to be complemented by the S1 Setup Response solution for legacy R8/R9 UEs.
Pros and cons therefore need to be carefully evaluated compared to the exiting standardized S1 Setup Response solution. 
Alcatel-Lucent therefore believes that from RAN perspective the LTE AS flag is only worthy if the equivalent UMTS AS flag is introduced as well in order to have at least the solution works efficiently for release 10 UEs in both directions. 
4
Which UMTS solution to select
The current situation in UMTS is even worse since there is no equivalent of the “S1 Setup Response” solution. For an RNC to decide whether to perform load balancing in certain deployment scenarions (for example, where LAC is used or when the number of MMEs are greater than 256), the RNC needs to know whether the UE is from the same pool.

The operators therefore have to configure manually in each and every RNC:

· either list of all LACs and MME GIDs supported in the MME-SGSN(s) connected to the RNC,

· the full list of MME GIDs supported not only in the pool but in the whole network  

Then, even if the UMTS AS flag is finally decided, this is necessary for the legacy R8/R9 UEs. 

This is why Alcatel-Lucent first thinks that it is useful to introduce the equivalent of the S1 Setup Response in Iu RANAP, independently of the decision on the UMTS AS flag. 
Alcatel-Lucent has drafted the CR in the tdoc R3-11xxxx.
5
Conclusion
AS signalling flag(s) for LTE-UMTS
From RAN perspective, Alcatel-Lucent thinks the LTE AS flag must introduced under the condition that an equivalent introduction is decided by RAN2/SA2 for a UMTS AS flag. In that case, ALU has provided the associated CR in tdoc R3-11xxxx and also the R3-11xxxx which further allows to not configure the full list of LACs in the S1 Setup Response message in this case. 

If the UMTS AS flag is not decided by RAN2/SA2 then it is proposed to live with the existing solutions.

RANAP configuration for UTRAN case
Independently from the decision above, it is proposed to introduce the equivalent of the S1 Setup Response in RANAP to automatically configure the list of LACs and MME GIDs fom the combined MME-SGSN nodes down to the RNC(s).
Alctel-Lucent is providing the RANAP CR in tdoc R3-11xxxx.
Finally, the tdoc R3-11xxxxx  provides the answer to the liaison on “CN node selection” in R3-110017 / S2-106007 where SA2 asked RAN3 to discuss and decide on the AS enhancements needed on UMTS.
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Annex A: mapping between GUTI and P-TMSI
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 

