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Abstract of the contribution: In handovers and in CSFB to shared GERAN, the CN and the target RAN and the CN need to be aware of whether the UE is a supporting UE. This DP compares the AS and NAS alternatives for each scenario.
Introduction
At last SA2 meeting, two scenarios were discussed with regards to the need for RAN and CN to know whether the UE is GERAN network sharing supporting or non supporting UE when the target cell is in a shared GERAN. These two scenarios are described in the LS to GERAN, CT1, CT4 on handovers in FULL-MOCN-GERAN in S2-121922:

· Handover from GERAN, UTRAN, E-UTRAN to a shared GERAN. An AS based solution was suggested by SA2.
· CSFB to shared GERAN. This was discussed at CT1 based on C1-121098 (CS fallback to MOCN) and a NAS-based solution was agreed at CT1 in C1-121512 (CR 2094r1 on 24.008).
The first scenario can be solved via a UE indication at AS layer, which is conveyed transparently even through legacy RANs, e.g. using Classmark Information Type 3 for CS domain and MS Radio Access Capability for PS domain. It was also proposed to study the possibility to use a UE indication at NAS layer, but no study has been conducted yet on how the NAS layer indication can be conveyed through the CN nodes to the target shared GERAN, and this may imply CT4 specifications impacts. 

In the second scenario, the source MME should be aware of whether the UE is supporting or not. The issue can be solved via a UE indication in E-UTRAN at NAS level, or via a UE indication at AS level that would be relayed through S1 interface to the MME.
As CT1 made its agreement without being aware of the handover scenario issue, SA2 sent LS S2-121922 to CT1 and GERAN to ask them to stop their work and possibly come back on the decisions they may have agreed on this topic, and wait for architecture wide study from SA2. 

Discussion
Handover to shared GERAN
Recall of the issue

Let's assume a GERAN/UTRAN broadcasting PLMN-X as common PLMN where a UE has an active CS call. Let's also assume that this UE is handed over to a shared target GERAN cell which broadcasts PLMN-Y as common PLMN and PLMN-X as additional PLMN. The source RAN is not assumed to know if the UE is a "supporting" UE or a "non-supporting" UE as it can be a legacy non-shared RAN. The PLMN sent in the Handover Request message to the target RAN corresponds to the one indicated in the Target Cell Identity selected by the source RAN, and is independent from whether the UE is a supporting UE or a non-supporting UE. The target Core Network does not have more information on the UE. If the target GERAN does not know whether the UE is a supporting UE or a non-supporting UE, it cannot indicate: 

- to a supporting UE that the selected PLMN is PLMN-X, thus avoiding inter-PLMN handover;

- to a non-supporting UE that the selected PLMN is PLMN-Y.
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AS-based solution
This scenario can be solved via a UE indication at AS layer, which is conveyed transparently even through legacy RANs, e.g. using Classmark Information Type 3 for CS domain and MS Radio Access Capability for PS domain. 
This solution has no impact to the source RAN, which is not assumed to know if the UE is a "supporting" UE or a "non-supporting" UE as it can be a legacy non-shared RAN. Moreover, it has no impact to the source CN nor to the target CN. 

NAS-based solution

A NAS-based solution should reuse the 24.008 "MS network capability" IE previously selected for CSFB by CT1 (by adding a "GERAN network sharing capability" flag). But MS Network Capability IE is a PS domain parameter, not a CS domain parameter (TS 24.008 clause 10.5.5.12). It is not conveyed to the MSC during a LAU or a CS handover. In particular, if the UE in GERAN/UTRAN has a CS call but no active PS session, at a handover to shared GERAN, the target shared GERAN will not be aware of the UE supporting capability. 
Therefore, the UE should also indicate separately its supporting capability to the CN in CS domain. Mobile Station Classmark 3 may be a candidate for a "GERAN network sharing capability" flag.
But neither MS Network Capability nor Mobile Station Classmark 3 are conveyed between CN nodes at a CS or PS handover. This will imply a modification to MAP-E interface as well as GTPv1/GTPv2 interfaces to convey the "GERAN network sharing capability" flag.

Conclusion: a NAS-based solution would be a very complicated and impacting solution for the handover scenario. 
CS Fallback

When the terminal attaches to the EPC using E-UTRAN, the MME allocates a LAI. When at CSFB call the target network is shared, the MME has to select a PLMN for this LAI, either the common PLMN or an additional PLMN. However, the MME has no information on which to base the selection between common PLMN and the additional PLMN. If that MME allocates the common PLMN and sends Common PLMN-ID to a supporting UE, that UE will have a mismatch of LAI in the target shared network, since this UE will not use the common PLMN but an additional PLMN. This will lead to longer CSFB call setup delay.

Same issue exists if MME allocates an additional PLMN to a non-supporting UE: in bound roamers having roaming agreement with more than one operator may, at LA update, be rerouted by RAN to another CN operator than the CN operator the roamer is registered to in CS domain. The roamer will then be served by another MSC/VLR than the chosen one by the MME. This will lead to longer CSFB call setup delay as well. 

Therefore, the MME should be aware of whether the UE is GERAN network sharing supporting or non-supporting at the combined EPS/IMSI Attach.

NAS-based solution as previously agreed at CT1

As said above, this solution consists in adding a "GERAN network sharing capability" flag in the 24.008 "MS Network Capability" IE. This IE is included in TS 24.301 messages for UEs supporting A/Gb mode or Iu mode. 
AS-based solution

An AS based solution could be to add a "GERAN network sharing capability" flag in the RRC UE-EUTRA-Capability. The eNB decodes this information, and sends the "GERAN network sharing capability" flag to the MME via S1AP interface, e.g. in the INITIAL CONTEXT SETUP RESPONSE message. However, the UE capabilities might not be available at the time initial attach is requested by the UE (UE capability transfer [UECapabilityEnquiry/UECapabilityInformation] procedure has not been performed yet). In such case, another S1AP procedure should be used: either UE Radio Capability Match Request/Response can be used or a new S1AP procedure should be added. Modifying the UE Radio Capability Match Request/Response procedure would not be a good idea as it is not the intention of this procedure.  
Conclusion: an AS-based solution would imply to modify RRC UE-EUTRA-Capability and to add a new S1AP procedure, therefore a NAS-based solution is more appropriate for CSFB scenario.
Proposal

It is proposed to keep the NAS-based solution previously agreed at CT1 for CSFB scenario, and to agree on an AS-based solution for the handover scenario to shared GERAN. 

It is proposed to agree on the CR 0055 to 23.401 from Alcatel-Lucent S2-122041, and to liaise with GERAN and CT1, cc CT4, to inform them of SA2 decision. 
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