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Abstract of the contribution:
This contribution compares the two methods proposed to allow access to a combo SGSN/MME and promotes two UE identifiers method to be used, like for ISR.
1. Introduction
When arriving under 2G/3G coverage, the UE needs to provide information to the BSC/RNC to allow proper routing to the previous combo SGSN/MME if the UE was previously attached to LTE part of this combo SGSN/MME.

When arriving under LTE coverage, the UE needs to provide information to the eNodeB to allow proper routing to the previous combo SGSN/MME if the UE was previously attached to 2G/3G part of this combo SGSN/MME.

During last SA2 meeting, two proposals have been presented respectively in S2-080152(Huawei) and S2-080455 (Nortel).

This document lists more in detail the pros/cons of the two proposals and concludes that the second proposal should be retained.
2. Discussion

With proposal 1 (S2-080152):

· When a UE attaches to 2G/3G RAT of a combo SGSN/MME, it gets a PTMSI.

· When a UE attaches to LTE RAT of a combo SGSN/MME, it gets a GUTI.

· The combo is configured so that PTMSI and GUTI have 10 bits in common to identify the combo node, i.e. 10 bits of PTMSI are reserved to identify a SGSN and 10 bits of GUMMEI are significant to identify a MME.

· When the UE that was previously attached to an old RAT type of a combo, arrives under a new RAT coverage, it provides (in the RRC information) 10 bits of the CN identifier of the latest RAT of the new RAT access. It can be a CN identifier of the local RAT type, or an identifier of the other RAT type. The access node looks for the same combo CN node if available.

Note that Tdoc S2-080152 also describes a proposal for the NAS identifiers provided to allow to retrieve UE context in the old CN node, this is not debated in this contribution. This contribution focussed on RRC information provided by the UE to the Access node to allow routing to the appropriate CN node.

With proposal 2 (S2-080455):

· When a UE attaches to 2G/3G RAT of a combo SGSN/MME, it gets 2 identifiers, a PTMSI and a GUTI.

· When a UE attaches to LTE RAT of a combo SGSN/MME, it gets also the 2 identifiers: a GUTI and a PTMSI.

· There is no constraint to link PTMSI and GUTI, and no constraint on the length of interesting part of GUMMEI.

· When the UE that was previously attached to an old RAT type of a combo, arrives under a new RAT coverage, it provides (in the RRC information) the CN identifier in line with the local RAT type of the new RAT access. The access node looks for the same combo CN node if available.
Proposal 1:

As the UE does not know whether it has been previously attached to a combo MME/SGSN or not, when arriving under new RAT coverage it shall always provide 10 bits of the latest CN identifier at RRC layer, to allow correct routing to the same combo node as the previously attached CN node.

It adds complexity in the Network configuration as some Network configuration shall be done to ensure there is no overlapping of SGSN routing information (TLLI and NRI) and MME routing information (MME group + MME code) in the same PLMN. 

Also, as the common CN identifier used in this proposal is limited to 10 bits, all MMEs of the Network shall be identified within these 10 bits as soon as one combo SGSN/MME is provided. Nevertheless, during last SA2 meeting, there have been proposals to allow identification of a MME based on short information, but it has been preferred to identify a MME at Access layer based on the whole GUMMEI, i.e. including MCC+MNC+MME group + MME code. This GUMMEI provided at the RRC layer need far more than 10 bits so will not fit in the 10 bits needed for this approach.

This proposal has also impact on the capacity of the combo node: as a UE cannot know whether it is in front of a combo not or not, it has always to assume that 10 bits are significant and it will always use the 10 bits at RRC layers. So always all the 10 bits of PTMSI will be needed, while currently 10 was the upper limit, thus allowing a variable number of users per SGSN. With this, theer will always be a limit of 1 million subscribers per SGSN, so per combo SGSN/MME while it was initially expected to remove the NRI concept from the MTMSI to avoid this subscriber limitation in the MME.

This proposal also have a consequence in the SGSN itself, as a SGSN expects to receive a TLLI based on a P-TMSI information and as this would not be the case if the UE built the TLLI based on the MME information, there is changes to be done in the SGSN TLLI control.

There are also some problems regarding routing proposed as the proposal does not always allow to reach the correct combo node. 

Two examples are given below:

- Example 1: if a UE attaches to a MME1 and gets a GUTI1. When that UE arrives under a 2G/3G coverage, it provides the 10 bits of its GUTI1 to the RNC/BSC just in case it faces a combo node that would include the previous MME1. If the MME1 is not found by this BSC/RNC, RNC selects a new SGSN based on load balancing criteria. The new SGSN assigns a PTMSI1 to the UE. This SGSN is part of a combo SGSN/MME2.. If the UE then moves under eNB coverage of this same combo node, it will provide the 10 bits of its old GUMMEI to the eNB. MME1 is not part of this coverage so the eNB will selects a new MME3 based on load balancing criteria, it has no information that the UE is already attached to a SGSN, MME3 can be different from the combo SGSN/MME2 where the UE was previously attached. There is no way for the Access to attach the UE to the two RATs of the same combo node. To do so, the Access node should have received the two RAT identifiers at RRC layer, this is what is proposed in the proposal 2.
Proposal 2:

This proposal relies on the fact that a UE receives two identifiers when accessing to a combo node.

This can be seen as adding some complexity in the Network and in the UE but:

· The fact that a combo SGSN/MME network has to allocate two identifiers should not be a problem for a combo node having the MME and the SGSN functions

· The two identifiers have to be provided to the UE: this has small impact on NAS signalling as already more information is added for ISR use in which UE also memorize two identifiers 

This approach has the advantage that the UE will always provide the identifier of the current RAT at RRC layer, and not the identifier of the other RAT: 

· this simplifies the UE

· this avoid impact on BSC/RNC/eNodeB routing mechanisms as current RAT type routing is done.
· routing is always succeed to the right combo node
· it does not restrict MME id to 10 bits, the entire GUMMEI can be used

it can be noted that with this proposal, as soon as the UE attaches to one RAT of a combo node, the UE will become attached to the two RATs of this combo node. This is illustrated in the following example:

If a UE attaches to a SGSN1 (not combo), it will get only a PTMSI1 (not a GUTI). If the UE then moves under an eNB managed by a combo SGSN2/MME2, the UE will only provide the PTMSI1 available and eNodeB will then select a new SGSN/MME node. As this combo node will allocate a new PTMSI2 and new GUTI to the UE at the same time, old PTMSI1 will be overwritten in the UE and old SGSN1 context will not be reachable anymore. The combo SGSN/MME retrieves the UE context prior to allocating the new PTMSI2 that will overlap PTMSI1.
This is the same mechanism as for ISR procedure. We can consider Combo SGSN/MME as a superset of ISR.
3. Conclusion
Proposal 2 appears simpler that proposal 1 for BSC/RNC/eNodeB management (no configuration of other RAT CN id), simpler for the UE perspective (no mapping on RRC info of the other RAT). Proposal2 has no restriction regarding numbers of MME in the Network (full MME group + MME code can be used) and always allows routing to the right combo node. 
It is proposed to 3GPP SA2 to adopt proposal 2. 
Associated changes to TS 23.401 are proposed in a separated CR in S2-081489.
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