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The purpose of this discussion paper is to describe the problems discovered during the process of preparing CR (C1-060216) to CT1 meeting #41, and to discuss solutions in demand.

Several possible solutions are introduced and the pros and cons of each solution are analyzed (section 3).
Note: Qualcomm had sent this paper as a “request of comment” to the CT1 email reflector on March 21, 2006. 
1 Support of LDR Periodic Location Procedure
The Location Deferred Request (LDR) procedure for a periodic location event is defined in 3GPP TS 23.271 v7.3.0 (“Functional Stage-2 Description of LCS”). So that an MS can inform the network (MSC/SGSN) of its capability of supporting mobile-terminated periodic LDR in CS and PS domain specifically, two indicator bits would be needed. 
In PS domain, ideally, one indicator bit should be allocated from the MS Network Capability IE to indicate capability of supporting mobile-terminated periodic LDR in PS domain. The MS Network Capability IE has a maximum of 10 octets length and only few bits are allocated. Therefore, there seems no issue to use one of the spare bits as the indicator in PS domain.

In CS domain, ideally, one indicator bit should be allocated from the MS Classmark 2 IE to indicate capability of supporting mobile-terminated periodic LDR in CS domain. The MS Classmark 2 IE has a maximum of 4 octets length. Unfortunately, there is only one spare bit left (Octet 5, Bit 7).
2 Description of Problem (in CS Domain)
2.1 Spare Bit in MS Classmark 2 IE 

It is assumed that the last spare bit in the MS Classmark 2 IE is so “valuable” that it should not be used as an indicator of MS capability of supporting mobile-terminated periodic LDR in CS domain. 

2.2 Limitation on Messages Carrying MS Classmark 2
Of course, one straightforward solution could be adding a new IE in all the messages carrying MS Classmark 2 IE. In CR (C1-060216) to CT1 meeting #41, a new IE (“Extended MS Classmark 2”) was defined for this purpose. However, it was later discovered that the size of these messages is limited due to constraints imposed during transport of an initial message from the MS to the network. The message size limitation is 20 octets and some messages are already very close to this limit.
Therefore, a new approach for including information about new MS capabilities may be needed which can be used to support both mobile terminated periodic LDR and any other MS capabilities in future that need to be known by the network.

3 Suggested Solutions (in CS Domain)
In this section, a few solutions for including information about new MS capabilities are introduced, for CS domain.

3.1 Try-and-Fail Signalling
For MS that does not support LDR Periodic Location feature, when an invoke component for such unknown operation is received, the MS can simply reply with a RELEASE COMPLETE message with Facility(Reject(Invoke_problem = Unrecognized Operation)).
Pros:
(a) Do not need to add an indicator of feature support in MM protocol.

(b) No new MM impact to the MS or MSC.
Cons:
(a) MSC will not know whether MS supports the feature before the Try-and-Fail signalling. 
(b) May not be a good solution for all future MS capabilities (e.g. capabilities that need to be known in the MSC even when the MS is idle and temporarily out of radio contact).
3.2 New IE to Other Existing Messages

A new IE containing capability information might be added to other existing messages. It can be added to the Classmark Change message (44.018) sent to the BSS by the MS and to the Classmark Update message (48.008) which is sent from the BSS to the MSC. This would enable transfer of new capabilities from the MS to the MSC via the BSS – for example using the Early Classmark Sending capability defined in 3GPP 44.018. 
Pros:
(a) MSC will know whether MS supports the feature after receipt of Classmark Change message without any Try-and-Fail signalling as described in section 3.1.

Cons:
(a) Changes to two messages on different GSM interfaces are required.

(b) Possible backward compatibility problems with including new parameters in existing messages where a BSS or MSC was supporting an earlier release.
(c) The transfer would take longer – e.g. the new capability information would not be immediately available at the MSC.

3.3 New Messages 

Another solution to the problem of the limited Mobile Station Classmark 2 IE would be for a MS to send another (e.g. a new) message to the MSC containing new capability information. 

Pros:
(a) If the new message is sent immediately after MS connects to the network, the MSC will know whether MS supports the feature after receipt of this message without any Try-and-Fail signalling as described in section 3.1.

Cons:
(a) New messages need to be defined. 
(b) Possible backward compatibility problems if the network supported an earlier release in which the new message was not defined – for example, the MSC could regard the new message as an error.

3.4 Extended Capability Negotiation

The GSM Mobile Station Classmark 2 IE currently has one spare bit which is ignored by a GSM MSC supporting Release 6 or any earlier Release. This bit may be assigned to indicate the ability of the MS to transfer more capability information than can be included in the MS Classmark 2. Specifically, the bit would be set to one to indicate this and to zero to indicate that the MS does not have any new capability information to send. For an MS supporting the current or any earlier Release, the bit has to be set to zero according to the specifications so any network interpreting this bit will also know that such an MS does not have new capability information to send.

When a network that is enhanced to be capable of interpreting this bit detects a value of one, it would send a new or possibly an existing MM message to the MS requesting the MS to send its new capabilities. The MS would then respond with an existing or possibly a new MM message, containing one or more parameters indicating the additional new capabilities supported by the MS. 

Pros:
(a) The method is completely backward compatible since an older network will ignore a   one value in this bit and an older MS will not set the bit.
(b) The MSC can be aware immediately when it receives the MS Classmark 2 IE that the MS has more capability information to send. Thus, it can first request this new capability information before invoking or responding to service request that might need to rely on or make use of these new capabilities.

(c) The procedure can be further extended (if needed) to support (for example) conveyance of new network capabilities to the MS and negotiate of new features and capabilities between the network and MS.

Cons:
(a) Less simple than Try-and-Fail signalling (in section 3.1).
(b) Requires upgrades to an MS and MSC.
4 Recommendation
We believe that the Try-and-Fail solution in section 3.1 and the Extended Capability Negotiation solution in section 3.4 are both adequate for support of the mobile terminated periodic LDR feature. While Try-and-Fail is simpler, it may not prove adequate to support all new MS capabilities. The extended capability negotiation mechanism on the other hand appears to be future proof as well as fully backward compatible. Therefore, we suggest this for support of periodic LDR. If deemed agreeable, Qualcomm is ready to bring in the necessary CRs to the next CT1 meeting.
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