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1. Introduction
Redirection on reject cause code #25 is missing for MOCN. In our view, the omission is simply that when cause code #25 was added as a cause code related to subscription options, by oversight it was forgotten to add that cause code as a trigger for redirection in line with the other cause codes related to subscription options.
Considering other cause codes that may have been overlooked and which currently do not lead to redirection, cause code #17 should also be considered. Other reject causes are directly forwarded to the UE and it seems appropriate that no changes are needed to the specification due to those cause codes.
Cause code #25 impacts only MOCN for UMTS, whereas cause code #17 impacts both MOCN for GERAN and MOCN for UMTS.
2. Discussion on cause code #25
Cause code 25 is Not authorized for this CSG. 

A UTRAN CSG may broadcast only one Common PLMN. Then all UEs are allocated to an operator by the network as non-supporting UEs. The network applies rerouting (redirection and/or CS/PS coordination) in this allocation process. If the first attempted core network operator sends Cause Code #25 to the UE it will be prohibited from the CSG even when it has access from another core network operator in the shared network. The signalling flow for such example is shown in Figure 1.
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Figure 1. Current cause code 25 behaviour is to forward it directly to UE. The first attempted core operator rejects with cause code 25.

A second example of signalling flow where customer is prohibited from the CSG is shown in Figure 2 below. The first attempted core network operator may find that it can accept the user (as the CSG is allowed), but that CS/PS coordination is required. The RNC performs IMSI hash and the outcome of the IMSI hash points to another CN operator. The other CN operator find that it cannot accept the user when CSG is not allowed. Thus the second operator sends cause code #25 to the UE. The UE is prohibited from the CSG even when it actually has access from the first attempted core network operator in the shared network. 
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Figure 2. Current cause code 25 behaviour is to forward it directly to UE. The core operator that is selected at CS/PS coordinated IMSI hash in RNC rejects with cause code 25.

The most straightforward solution seems to be to add redirection on cause code 25. It can be expected that CS and PS domain will respond consistently if customer is not authorized in a CSG, such that inbound roamers becomes CS and PS coordinated if redirected. A redirection flow is illustrated in Figure 3.
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Figure 3. A signalling flow when redirection on cause code 25 is enabled. 

A possible alternative might be that core network in MOCN configuration always sends one of the reject causes #11 to #15 instead of cause code 25, even though customer is allowed in some other CSG of the Location area or PLMN. If both networks respond with #15 then the Location area becomes forbidden and the UE might not attempt to access another allowed CSG in the same Location area. 

3. Discussion on Cause Code #17

Cause code #17 is Network Failure. 

In our view, even though this cause code is classified as PLMN specific network failure the result should be the same as for the cause codes related to subscription options.
Considering the same scenario as for cause code #25, the same flows and error cases as for cause code #25 exist. In addition MOCN for GERAN is impacted with the same issues in principle.
It should be noted that cause code #17 is transparently forwarded in NAS from a MAP protocol cause code #17. That MAP cause code is generated by the home PLMN of the subscriber, and may be based on a policy decision to re-balance roaming subscribers in a visited country based on HPLMN operator preferences.
The HPLMN operator may therefore accept Update Location from one sharing VPLMN operator but reject Update Location with cause code #17 from another sharing VPLMN operator. With the current solution, as soon as one sharing VPLMN operator receives MAP reject with cause #17, all sharing VPLMN operators are stopped from registering the subscriber. Only by implementing redirection, VPLMN operators using shared networks should be able to accept registrations that are not accepted for the other sharing operators.
In the case where cause code #17 is generated due to issues within the core of the VPLMN of one sharing operator, it is also appropriate to perform redirection to other sharing core networks.

4. Proposal
We propose to send redirect indication if the location registration request was rejected with reject causes #25 and #17, and to add this cause into RANAP Redirect Indication IE, BSSAP REROUTE COMMAND message, and BSSGP redirect indication IE.
When it comes to targeted Releases we advocate making the changes to Rel 11, with Rel 12 mirrors.
Our view is that the current specification leads to frequent and serious problems in the field, and an alternative is to bring the changes back to earlier releases.
5. Conclusions
CT1 are kindly asked to discuss and agree on above proposal. A CR to 24.008 is proposed. Also an LS to request that RAN3 and GERAN2 implement the corresponding change to the RANAP/BSSAP/BSSGP specifications is proposed.
