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Abstract of the contribution: This paper discusses a way forward for the LAC/MMEGID issue.
Requirements
We suggest solving problem A2 first independently from the other problems: this is actually a Rel8/9 FASMO issue and we should solve it without modifications to the UE; operators not affected by this problem can keep the MSB=0/1 rule specified in Rel-8;

In general, problems A1 and B can be solved by independent solutions.
It is required having a clean long term solution i.e. a solution that avoid restrictions on the usage of the 16bits for the LAC and for the MMEGI, and avoids LAC reconfiguration. The long term solution could affect UEs. 
It is suggested that the modifications to the UEs for the long term solution be mandatory for Rel-10, and optional for Rel-9. 

The short term solution should also avoid LAC reconfiguration which may be painful especially with national roaming, shared networks or operator networks merging. In all solutions, as long as the seamless mobility zone contains Gn-SGSNs, the LAC and MMEGIDs shall be disjoint. 

Discussion on solutions
 Long term solutions for problem A2
Solution 2 (Explicit signalling of mapped/native GUTI) is satisfying all the requirements: no restriction on LAC range, no LAC reconfiguration if coupled with a short term solution that also does not require LAC reconfiguration. It requires both short term and long term solutions for respectively legacy Rel8/9 UEs and upgraded UEs. An adapted short term solution would be solution 3 (GPRS ciphering key sequence number) . Upgraded UEs can roam in legacy networks with MMES satisfying the MSB=0/1 rule without requiring MME modifications.
Solution 9 (Use IE "additional GUTI" in MME and "additional P-TMSI/RAI" in S4-SGSN) is using existing IEs as a kind of explicit signalling. Solution 9 is not adapted as a long term solution because for long term case only, it reuses an IE that is not designed for that purpose. 
Solution 3 (GPRS ciphering key sequence number), Solution 5 (two DNS look-ups), Solution 7 (increased LAC range) have been noted as short and long term solutions but 
· for solution 3: we think it can only be short term because, among other things, the purpose of this IE is not the correct one;
· for solution 5: it may lead to additional network load and delays;
· for solution 7: it would be difficult to align all the PLMNs in national roaming and we cannot preclude which PLMNs could merge or be shared with others and that could result in a huge LAC reconfiguration in such case. 
Short term solutions for problem A2
Solutions 1 (do nothing) force some operators to reconfigure their LACs since Rel-8 was specified in a non-backward compatible way compared to Rel-7 and earlier releases. 

Solution 3 (GPRS ciphering key sequence number) - with S4-SGSN DNS query aligned to Gn-SGSN DNS query - looks like a kind of implicit signalling, but can only be short term work-around because the purpose of the IE is not the correct one. However, it does not require LAC reconfiguration and is compatible with the long term solution 2 which is explicit signalling.
Solution 5 (double DNS query) also satisfies the requirement of no LAC reconfiguration; the main drawback is related to the performances.
Solution 7 (Increased LAC range) does not satisfy the LAC reconfiguration requirement especially in case of future operators networks merge or introduction of shared networks which would have a different configured range (different N value). 
Solution 9 (Use IE "additional GUTI" in MME and "additional P-TMSI/RAI" in S4-SGSN) is said as being a long term solution only, but could also be a short term:  the first mobility from E-UTRAN to UTRAN/GERAN or vice-versa can be solved by double DNS query,  only the first time the Rel8/Rel9 UE moves between E-UTRAN and UTRAN/GERAN because it will have only one GUTI, otherwise in all other cases (further movements or call setups) there is none. No changes are required in the UE and it works in both directions.
Solutions for problems A1 and B
Except solution 7 (Increased LAC range) which solves A1 and A2, all other solutions solving A1 and/or B are independent from solutions for problem A1. This solution is not compatible with other problem A solutions.
Solution 4 (native GUMMEI at RRC level) solves problem A1 but impacts the UE, therefore can only be long term solution. 

Solution 8 (No LAC values configured in eNB) also solves problem A1 and does not impact the UEs, therefore can be short and long term. 
Solutions 4 and 8 are compatible with problem A2 solutions.
Proposal

It is proposed for problem A2 to go forward with:

· a clean long term solution, avoiding LAC restrictions and LAC reconfigurations in all the scenarios, therefore based on explicit signalling i.e. solution 2,

· coupled with a short term solution based on implicit signalling, does not requires LAC reconfiguration and does not restrict LAC range, such as 
· solution 9 (Use IE "additional GUTI" in MME and "additional P-TMSI/RAI" in S4-SGSN) with double DNS query for the very first intersystem UE mobility, 

· or solution 3 (GPRS ciphering key sequence number) with S4-SGSN DNS query aligned to Gn-SGSN DNS query (at the price of double DNS record configuration).

It is also proposed that the modifications to the UEs for the long term solution be mandatory for Rel-10, and optional for Rel-9. 
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