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1
Introduction
This contribution discusses the impacts on UTRAN and Packet Core Network in case of inter-RAT mobility towards LTE access.

2
Discussion
2.1
RAN paradigms for iRAT interworking

As discussed (again) last meeting, RAN assumes that the source systems needs to adapt to the target system. I.e. in case of iRAT mobility towards LTE, UTRAN, GERAN, but also SGSN need to “digest” new target identifications and needs to relay RAN specific information transparently.

2.2
CN paradigms as specified in the (normative) Annex D of TS 23.401

Annex D in 23.401 specifies interworking between the EPS and 3GPP 2G and/or 3G SGSNs, which provide only Gn and Gp interfaces but no S3, S4 or S5/S8 interfaces interfaces, i.e. these Gn/Gp SGSNs provide no functionality that is introduced specifically for the EPS or for interoperation with the E-UTRAN.

Annex D further states that UTRAN and GERAN are (of course) impacted in terms interoperability functions.

Figure D.2.2-1 of 23.401 outlines the Non-roaming architecture.
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Figure D.2.2-1: Non-roaming Architecture for interoperation with Gn/Gp SGSNs

So, SA2 has the desire to allow systems where SGSN are kept totally unchanged to support iRAT interoperability towards LTE. For idle mode mobility this is managed by the MME mapping all required context information to SGSN context information and using pre-Rel-8 Gn interface GTP signalling between MME and SGSN.

For active mode mobility (handovers) new transparent RAN containers and new RAN node identities will require SGSN upgrades.

Keeping SGSN unchanged is quite a challenge but CN managed it.

2.3
What happens if we blindly follow RAN paradigms ? ((LTE case)

Handovers from UTRAN to E-UTRAN will not be possible without upgrading SGSNs.

Handover from E-UTRAN to UTRAN seems possible without SGSN upgrades as the Gn interface does not transfer the source RNC ID in the Gn Forward Relocation Request and the legacy transparent containers are used.

PS handovers transfer via Gn source and target RAN node ID so that both handover directions imply SGSN upgrades.

Impacts on Iu

-
A new target id is to be introduced in Relocation Required:

-
target id = eNB id (choice type to choose between macro and home case)

-
but also, like for the intra-LTE-inter-MME case, the Tracking area should be included

-
yet another transparent container to be included in Relocation Required and Relocation Command.

Impacts on Gn

-
the Target Identification IE in 29.060 seem to be able to carry any kind of information, however, the Gn messages content depends on target RAN ID (and source RAN ID), which would need new options for the Gn handover messages.

-
the UTRAN Transparent Container IE in 29.060 should be able to carry any kind of transparent information, again, as described today in 29.060, this IE is bound to the usage of UTRAN RAN node ID.

Impacts within SGSN

-
the SGSN would need to interpret/decode/process within the Iu Relocation Required message a new target id (TAI) and route Gn messages towards the MME accordingly.

-
the SGSN would need to be able to map a new information element (eNodeB ID) between two existing interfaces (Iu and Gn)

-
further, it would need to be able to map new transparent containers between two existing interfaces (Iu and Gn)

2.4
Is there any chance to leave legacy SGSNs unchanged for interworking with LTE ? (at least for transition period ?)

In order to reach the goal not the update legacy SGSNs at all, the Iu interface is not allowed to be changed.

addressing the target MME

One possibility is to utilise the “Target RNC-Id” choice of the Target ID IE in RANAP to signal the target MME (group). 

As LAC/RAC is part of the “Target RNC-Id” choice of the Target ID IE, the Source RNC may provide the SGSN with routing information by utilising LAC/RAC . 

Note, that for interoperation TS 23.003 defines: GERAN/UTRAN <LAC> maps to E‑UTRAN <MME Group ID> and E‑UTRAN <MME Code> maps to GERAN/UTRAN <RAC>. So the RAI part of the “Target RNC ID” can uniquely identify an MME. The mapping rules recommended that in a PLMN the most significant bit of the <LAC> shall be set to zero; and the most significant bit of <MME group id> shall be set to one.

Note, that the SGSN should provide load-balancing functions towards the MME, hence disregard the information provided in the RAC.
addressing the target eNB

The target MME would have to interpret the RNC-ID as eNodeB ID. Mapping rules would need to be established which define e.g. to interpret the RNC-ID as the least significant bits of the eNB-Id.

providing E-UTRAN related info in Transparent Containers which are defined on Iu already

For those (eNB) targets, for which the RNC-Id choice of the Target ID IE is utilised to address a target eNB, the content of the Source RNC To Target RNC Transparent Container IE will have to be replaced completely with the LTE specific transparent container (Source eNB to Target eNB Transparent Container). This handling is supposed to take place based on specific configuration entries.

On the E-UTRAN side, the MME would send the Handover Request containing the LTE specific Source eNB to Target eNB Transparent Container IE, the Handover Response would contain the Target eNB to Source eNB Transparent Container IE which is passed in UTRAN specific IEs on Gn and Iu and need to be interpreted as LTE specific on the source RNC side.

2.5
Specification work

2.5.1
Specification work for transition period (Gn/GP SGSNs)

The approach to utilise existing IEs on Iu for UTRAN->LTE HOs is to be regarded as a work-around solution.

Whether stage 3 (Iu) should contain a hint how the mapping and interworking looks like or this is better placed in 36.300 (or even updates to 23.401) can be debated. 

2.5.2
Possible “lessions learned” for Specification work for “regular” system (S3/S4 SGSNs)

As can be seen from the issues we had with the transparent containers, it would be worthwhile to check the coding of the transparent RAN containers on S1 and make them truly transparent for CN nodes, independent of RAT types. E.g. define a choice type instead of optional/conditional IEs for several types of containers on top message level. This can be easily done on S1 side. On the Iu side, we didn’t have found any smart solution so far ...

3
Proposal
It is proposed to agree on the necessity to design a workaround solution on Iu for UTRAN(E-UTRAN interworking without changing Gn/Gp based SGSNs.

It is proposed to work and agree on a respective solution and to finally liaise with affected groups accordingly.
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