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1.
Introduction
In CT1#57, C1-090503 and C1-090368 highlighted problems when UE's Allowed CSG List is out of date with that of the EPC. No resolution was reached in CT1#57. This paper proposes a way forward.
2.
Discussion

2.1
Problem descriptions

Tdocs C1-090368 and C1-090503 submitted to CT1#57 (San Antonio) discusses the problems of the UE's Allowed CSG List being out-of-sync with the MME's copy of the ACL. The problems discussed in those Tdocs can be summaried as follows.

· from C1-090368
"a subscriber may be removed from a CSG but the UE’s Allowed CSG list may not be updated for some time; if the network is updated and then does not page the UE at this CSG, it is possible the UE may be in idle mode at a CSG cell for this CSG and not be reachable for paging"
· from C1-090503
"due to the current assumptions about management of the UE’s ACL using OMA DM procedures, there exists a possibility that “Allowed CSG list” stored on the UE and that stored in the CN can go out of sync. In such cases, a UE may select and camp on a CSG cell (using the ACL stored in the UE) in idle mode without notifying the CN. This would result in false service indication to the UE (since the UE may not be authorized to access that particular CSG based on the CN’s view of the ACL for that UE)   "
· The access to CSG can be time based. Even in normal day running there can be a mis-alignment of timers between the UE and the EPC. This will then lead to the two ACLs being out of sync when the allowance of access onto a CSG expires on the network side while still valid on the UE side due to this mis-alignment of timers.
· The UE could be out of coverage when the allowance to use a CSG Identity is removed. If the UE is out of coverage and cannot be contacted (say by paging the UE) the UE's ACL cannot be updated. If the UE re-enters the CSG coverage the CN may have exhausted its attempts to page the UE in this cell. The UE still thinks that access to a CSG is still allowed and worse still this inaccurate information is conveyed to the human user in the form of graphic or picture display on the human user's screen showing the UE to be in coverage of this allowed CSG cell. In this case service is not available to the UE however neither the human user nor UE knows of that.
2.2
Consequences of the problems and impacts to UE

From C1-090503, consequences of the ACL being out of sync between UE and CN are:-

· "UE selects/reselects and camps on a CSG cell in idle mode (based on its view of the “Allowed CSG List”)."

· "The UE upon CSG cell selection will falsely display and indicate CSG service to the end-user". Only when the UE initiates some activity then will it send Service Request to the network which will be rejected. This will result in the CSG Identity of the cell being removed from the UEs Allowed CSG List. If there is no macro cell coverage (or coverage from any other allowed CSG cell (cell with different CSG Identity contained in the ACL)) then the UE will not be able to continue with the requested activity (even though the UE had indicated to the end user that service was available). If there is macro coverage available the UE will select a macro cell on which to initiate the activity but this may result in the user being charged differently from what was expected
· If there is paging optimisation then "the paging message sent by the CN based on its view of the ACL may never be delivered to the UE if the UE was camped on a CSG cell that is no longer on the CN’s view of the ACL"

· If there is no paging optimisation that will " result in huge paging load (as every CSG cell in a given location area will need to be paged)."

2.3
Other associated problems

2.3.1
Signalling load and EPC impacts

The problems described above are centric to the UE being in IDLE. An obvious way to solve the problem of the ACL being out of sync is to have the UE signal to the EPC as often as possible or as desirable so that the ACL of the UE and the ACL in the EPC is in line. But such an obvious solution brings with it tremendous signalling overheads. So associated with the problems above is that any solution must not significantly increase the signalling load of the SAE system unnecessarily.
Another consideration is that any solution must not greatly increase the complexities within the EPC or the UE. For instance like in C1-090368, one can introduce various bitmaps indicating status of ACLs and such bitmaps will be very useful for the EPC to determine if a UE has indeed been updated. But such bitmaps bring on complex management needs and across various EPC nodes. Such solutions would be considered as greatly increasing complexities to the EPS system. Any solutions should bear in mind not to be overly complicated and requires complex changes in otherwise unaffected system nodes.
2.3.2
OMA-DM updating

The understanding in 3GPP is that the operational updating of the ACL on the UE side is done using OMA-DM. OMA-DM is a client server feature where the client (the UE in this case) contacts the server (the OMA-DM server) to get updates. This initiation by the UE, by the OMA-DM client, can be timer based and in fact this is the most common form. This trigger can also be event based. 
Currently, associated with the problems are:-

· using a timer based trigger for the UE to initiate an update of the ACL towards the OMA-DM server is not really viable as the occasion where a UE's CSG subscription is changed can be independent of this timer.
· There is no event the UE can 'see' that should cause the UE to initiate such OMA-DM updating.

5.
Outcome in CT1#57
When Tdocs C1-090368 and C1-090503 were presented and discussed in CT1#57 none of the solutions proposed in both Tdocs were found acceptable. CT1 found that:-
· the solutions in C1-090503 requires that whenever the UE selects onto a CSG cell even if it is part of Idle Mode selection/reselection, the UE triggers a NAS procedure. The resultant NAS procedure entails signalling between the UE and the CN and in this signalling procedure the UE and the CN will synchronise and so the UE's ACL will be up-to-date with the CN's ACL. This results in very heavy NAS signalling load between the UE and the MME and is done on the chance that the ACL needs updating.

· the solutions in C1-090368 introduces new information in MME to keep track of whether the ACL in UE has been updated and if not then optimised paging is not done. These solutions are considered unacceptably high in complexity and involves changes in MME – HSS protocols involving even CT4. Furthermore, C1-090368 solutions only address paging optimisation.
There was no resolution of these problems in CT1#57
4.
Conclusion & Proposal

The problems highlighted above especially in C1-090503 are real. However, the solutions at hand are either unacceptably complex or unacceptable high in signalling overhead. To exacerbate the matter, Rel-8 is now functionally frozen and any solutions especially those in C1-090503 and C1-090368 will not be acceptable for Rel-8. 

On the other hand, CSG (or HeNB/HNB) as a feature is being studied in SA2 at a system level for Rel-9. It is our experience that the problems above, acknowledged by CT1, are not fully known or appreciated outside CT1. Thus it is good to highlight what problems CT1 has found this far to the Stage 2 and Stage 3 WGs so that a proper system wide look can be done and a Rel-9 solution be found.
We thus propose that CT1 send a LS to SA2, RAN2, RAN3 to highlight to other WGs the real problems found with the UE not having an up to date ACL. Such problems is best solved by involving all the Stage 2 and Stage 3 WGs of this feature and all involved WGs working to a system wide Rel-9 solution that does not incur excessive signalling load (as in C1-090503) and not overtly complex requiring changes in protocols of intra-PLMN nodes like in C1-090368.
If this approach is acceptable, RIM volunteers to draft the LS to SA2, RAN2, RAN3.
