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Abstract of the contribution: The paper discuss propsed solutions for selection of CN Node in case DCN-ID is updated.
Introduction
At 3GPP SA2#116 a CR in S2-163790 was submitted describing an issue with existing solution if the DCN-ID is updated. If DCN-ID is updated and a TAU/RAU is triggered. According to the current specification, both the GUMMEI/NRI and DCN-ID are used for DCN selection, if the MME/SGSN corresponding to the GUMMEI/NRI can be found by the RAN node, the normal node selection shall take precedence over the selection based on DCN-ID. In the above case, the old GUMMEI is provided to the eNB in RRC message and the old MME will be selected by the eNB. Similarly, the old NRI is provided to the BSC/RNC and the old SGSN will be selected by the BSC/RNC. In this case a NAS reroute procedure will be triggered by the MME/SGSN to register the UE to an appropriate DCN.

In S2-163790 a solution was proposed to avoid the extra NAS reroute which is the result from that the RAN uses the GUMMEI/NRI instead of the new DCN-ID for the CN nodes selection. The proposed solution was for this specific case not to send the GUMMEI (E-UTRAN case) or NRI (GERAN/UTRAN case) to the RAN and by that force the RAN to use the updated DCN-ID for CN node selection.
As we at the presentation saw an issue with this solution we asked for extra time to analyze the solution which can be seen below.
Analysis
The CN node selection mechanism is different depending on RAT so to analyze the proposal we need to be split the analyze per RAT:

E-UTRAN:

Already today in the standard a method exists for load re-distribution within an MME pool. This method includes the possibility for the UE to exclude the GUMMEI in the initial signaling to the eNB and thereby instruct the eNB to perform a weighted random selection of MME. By including the DCN (as per rel-13 Decor) the eNB shall perform the weighted random selection of MME only among the MMEs supporting the provided DCN. The conclusion is that for E-UTRAN the S2-163790 proposal may work fine.

UTRAN:

For UTRAN the selection of SGSN is based on the IDNNS parameter provided by the UE (see TS 25.331) not the UE identity as indicated in S2-163790. The IDNNS contains in principle two parameters, the Routing basis and the Routing parameter. Routing basis defines the type of the Routing parameter i.e. for the PS domain either a parameter containing the NRI or a parameter not containing the NRI. For the latter case the parameter could be based on either the IMSI or the IMEI. There is a risk that an RNC still uses the provided Routing parameter for selection of SGSN even if IMSI or IMEI is used as a base. Changes are required in the standard regarding the RNC behavior for these cases. Furthermore, for the NAS level the UE needs to provide the P-TMSI (in order for the new SGSN to find the old SGSN) and using IMSI or IMEI at RRC level and P-TMSI at NAS level creates an inconsistency and is thereby potentially dangerous. The conclusion is that for UTRAN the S2-163790 proposal may work but that it requires changes in the RNC and that the proposal it is potentially dangerous.

GERAN:

For GERAN the selection of SGSN is based on the TLLI parameter provided by the UE (see 23.060) not the UE identity as indicated in S2-163790:

The TLLI address range is divided into four ranges: Local, Foreign, Random, and Auxiliary. The TLLI structure allows the MS and SGSN to deduce the range that a TLLI belongs to. A Local TLLI is derived from the P‑TMSI allocated by the SGSN, and is valid only in the RA associated with the P‑TMSI. A Foreign TLLI is derived from a P‑TMSI allocated in another RA. A Random TLLI is selected randomly by the MS, and is used when the MS does not have a valid P‑TMSI available. An Auxiliary TLLI is selected by the SGSN, but is not used in this release of the specifications.

Both Local and Foreign TLLI contains the NRI from the P-TMSI and is thereby used by the BSC for SGSN selection. This leaves Random TLLI as the only choice for not providing the NRI. But there is also for GERAN a risk that the BSC uses the randomized bits in the Random TLLI, see 23.236 chapter 5.3.2:

If no SGSN address is configured in the BSC for the requested NRI, which may happen for NRIs masked out of a 'foreign TLLI', or if the BSC received a 'random TLLI' which contains no NRI at all then the RNC routes the uplink LLC frame to an SGSN selected from the available SGSNs. The selection mechanism is implementation dependent and should enable load balancing between the available SGSNs.  

This means that changes are required in the standard regarding the BSC behavior for this case. Furthermore, for the NAS level the UE needs to provide the P-TMSI (in order for the new SGSN to find the old SGSN) and using Random TLLI at BSSGP level and P-TMSI at NAS level creates an inconsistency and is thereby potentially dangerous. The conclusion is that for GERAN the S2-163790 proposal may work but that it requires changes in the BSC and that the proposal it is potentially dangerous.

Proposal
Based on above analyze it is not seen as a good solution for the UTRAN and GERAN cases to use a solution following the principles as proposed in S2-163790 i.e.:

-
Requires changes in RNC and BSC outside what’s needed for the basic DCN selection mechanism introduced by eDECOR, and;
-
Introducing and inconsistency between the NAS level P-TMSI and RRC level IDNNS/TLLI adding a potential issue if implementations is based on the legacy case were P-TMSI and IDNNS/TLLI is based on the same information.
The only case to be handled by the solution proposed in S2-163790 is when the DCN-ID is updated which can be due to a change in the subscription parameter UE Usage Type (see solution #7 in TR23.711), reconfiguration of operator policies in MME/SGSN or a change in UE capabilities. Another question is how the UE shall know that a change in DCN-ID shall trigger a handling were the DCN-ID shall be used and not the legacy NNSF to be used as a change of DCN-ID not always will need a change of CN node i.e. same MME/SGSN can also handle the new DCN-ID.
As a change of DCN-ID most probably is a not so common case it can be questioned if a solution introducing potentially dangerous behaviour is wort introducing compared to the additional signalling from a NAS reroute procedure?
If it is seen important also to handle this not so common case a better proposal is to introduce an explicit indication from the CN to to RAN to indicate if DCN-ID shall be used for CN node selection instead of GUMMEI/IDNNS/TLLI as it is the serving CN having the information if the new DCN-ID requires a redirection to a new CN node. Such a solution can be to send an indicator together with the new DCN-ID in the GUTI/P-TMSI Relocation Request (see solution #7 in TR23.711) from the serving CN node to the UE. If a TAU/RAU procedure is triggered this indicator can be sent from the UE to the RAN together with the new DCN-ID to indicate to the RAN that the DCN-ID  shall be used for CN node selection instead of GUMMEI/IDNNS/TLLI.
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