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Abstract of the contribution: This paper discuss issues related to the transfer of SPID:- at subsequent CS handovers UTRAN->UTRAN->GERAN;- at SRVCC from E-UTRAN/UTRAN to GERAN. One alternative would be to transfer the SPID via the CS domain over MAP-E and Sv interfaces. The second alternative is to use transparent containers to transfer the SPID for GERAN target case as it is done in E-UTRAN and UTRAN. This solution makes the mechanism uniform for all 3GPP RATs and avoids changing many interfaces (MAP-E, Sv, MAP-D, Iu); it does not preclude the target PS domain to change the SPID if required via Gb DL-UNITDATA message as specified in TS 48.018.
Introduction
In the original LS from GERAN2 on Transfer of SPID during (inter-RAT) handover GP-100603 [1], GERAN2 has noticed that there is a discrepancy in the mechanisms defined in GERAN and RAN3 for the transfer of the SPID. GERAN2 said they have discussed whether including the SPID in the (PS) Handover Request message rather than the source to target transparent container will lead the target BSS to miss the SPID, and whether the mechanisms in GERAN should be aligned with the ones defined in RAN3 in order for the SPID to be transferred successfully.
In the response LS in C4-101573 (C1-101753) [2], CT1 and CT4 replied that because of the different mechanisms in RAN3 (using Transparent Container for UTRAN and E-UTRAN) and in GERAN2 (using handover/relocation required/request messages), a handover from UTRAN to UTRAN followed by a subsequent handover to GERAN will result in the lack of SPID at the target GERAN. This is because the SPID in use transferred from the source UTRAN to the intermediate UTRAN via the source to target transparent container is not transferred over Iu in Relocation Required message for the subsequent handover to GERAN.
In the response to the response LS on Transfer of SPID during (inter-RAT) handover GP-101459 [3], GERAN2 stated that there are handover cases where the SPID is not available at the target GERAN, but only refers to one possible solution i.e. including the SPID in MAP messages, and asks CT1/CT4 to introduce necessary changes to the MAP protocol in order to make it possible to include SPID from the old to the new MSC during an inter-MSC handover. GERAN2 did not refer to the other solution that is the use of a Transparent Container to convey SPID as it is done in UTRAN and E-UTRAN. 
In addition to the issue in the “UTRAN->UTRAN->GERAN subsequent handover” case, there seems to be other cases where the SPID would be useful; one of the use cases is SRVCC from E-UTRAN or UTRAN to GERAN.

Discussion

Existing tools

It is possible with SPID, using RFSP Index from MME/SGSN to RAN, to provide the UE with what we can call “dedicated/individual priorities to be used for reselection in idle mode”. These priorities are derived from the SPID (RFSP Index) provided by the CN, and provided to the UE:
-         in UTRAN MOBILITY INFORMATION message in UTRAN, in the form of "Dedicated priority Information" specified in 25.331 clause 10.3.2.7;
-         in the CHANNEL RELEASE message in GERAN, in the form of "Individual Priorities" specified in TS 44.018;
-         in RRC CONNECTION RELEASE message in E-UTRAN, in the form of "idleModeMobilityControlInfo" specified in 36.331 clause 6.6.2 paragraph "RRCConnectionRelease”.  

Additionally,
-         the dedicated priorities are cleared at RRC Connection Setup in E-UTRAN; this means that they should be provisioned again to the UE during any call or at its release to be re-activated for next reselection. This is not the case for UTRAN.
-         there is a timer for the validity of dedicated priorities (T322 in UTRAN, T320 in E-UTRAN, T3230 in GERAN);
-         they are inherited from the other RAT(s) when the UE changes RAT for the reselection case, but nothing is said for the handover case.
For the handover case, the SPID is sent in the Source to Target Transparent Container in the target UTRAN and E-UTRAN cases only, but it is specified in BSSGP PS Handover Request and in the BSSMAP Handover Request i.e. outside the Source BSS to Target BSS Transparent Container (PS domain) or old BSS to new BSS Information (CS handover) in GERAN target case. 
SRVCC use case

In case of SRVCC from E-UTRAN to GERAN, the UE has not yet been provided with its “dedicated priorities to be used for reselection in idle mode” because the "idleModeMobilityControlInfo" is only sent in the RRC Connection Release. Therefore, it cannot inherit from “dedicated priorities” that would have been set in E-UTRAN. If the GERAN does not know the SPID set by the MME, and if the voice call is released in GERAN, the UE will not be able to follow the “dedicated priorities” and thus will reselect GERAN instead of reselecting e.g. E-UTRAN.
This will result in a LA/RA Update procedure in GERAN, followed by the provision of the SPID by the SGSN, which is intended to request the UE to reselect the E-UTRAN. This is useless signalling over the radio and the network. 

It is therefore proposed, in addition to the above-mentioned issue of “UTRAN->UTRAN->GERAN subsequent handover”, to solve this issue in making sure that the SPID is passed to the UE at a SRVCC from E-UTRAN to GERAN. 

Alternatives

There are two alternatives for solving the SRVCC issue:
· Solution 1: transfer the SPID outside the Transparent Container; in this solution, there are following issues:

· issue 1: SPID is not specified in CS domain as stated by CT4 in their LS (C4-103171) as well as by RAN3 in their LS (R3-103788), so there should be good reasons to introduce it there;
· issue 2: SPID is not carried over Sv interface (required for SRVCC);

· issue 3: SPID is not carried over MAP-E interface (this would be required as the SRVCC Anchor MSC is not the Target MSC);
· issue 4: SPID is not carried over MAP-D between MSC and HLR, and this would be needed for extending the SPID feature to the CS domain;
· Issue 5: this solution would also require to update Iu interface to solve the “UTRAN->UTRAN->GERAN subsequent handover” issue by introducing SPID in the Relocation Required message for CS only handovers as well as in the Relocation Request message.
· Solution 2: transfer the SPID in the Transparent Container; in this case, the transparent container should be modified as follows:

· as there could be the two containers (Source BSS to Target BSS Transparent Container and Old BSS to New BSS information) in the case of DTM HO or only the Old BSS to New BSS information container in case of non-DTM support, the SPID should be included in the Old BSS to New BSS information if possible, otherwise we could define an additional container just for transporting the SPID. According to our knowledge, Old BSS to New BSS information can be upgraded.
· If the target SGSN wants to update the SPID after a handover, it is still possible to do it via Iu-ps Direct Transfer or Common ID messages or Gb DL Unitdata message.
Way forward
Considering that
1- Transparent Container is used for the transfer of SPID between UTRAN nodes and between E-UTRAN nodes. Only GERAN does not have it;

2- If the target system requires to update it because e.g. it is in another PLMN, it is always possible via the NAS DL Transport messages from the PS Core Network; this is already the mechanism in UTRAN and E-UTRAN; 
3- SPID (RFSP Index) is not implemented in CS domain (does not exist in HLR-MSC interface);

4- Introducing SPID in MAP-D, MAP-E and Sv interfaces would introduce changes in many specifications and nodes;

5- Solution 1 does not solve the “UTRAN->UTRAN->GERAN subsequent handover” issue unless two additional messages are updated in Iu interface;
6- There is no technical issue with the solution 2 using the Transparent Container to carry the SPID to the target GERAN;
It is proposed to agree on solution 2.

Alcatel-Lucent has drafted a response to CT4 LS C4-103171 [4].
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