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1. Introduction

The combined ‘periodic’ and ‘deferred’ location request has been debated in LCS subgroup during last SA2#19 meeting in Sophia.  Different proposals have been done to specify how a combined periodic-and-deferred location request should be handled in the GMLC and in the MSC/SGSN but no conclusion have been agreed.

The goal of this note is to compare the proposals that have been done in order to help for the decision.
2. Discussion
It is possible that the LCS client sends the location request with both ‘periodic’ and ‘deferred (event = UE available)’ options.
In that case, the LCS client requests a periodic response of the location of the UE, and the location of the UE can be differed if the UE is not available. This means that:

· As there is a periodic criteria: the location information should be periodically reported to the LCS Client, during periods when the UE is available and during period when the UE is not available. 

· As there is a deferred criteria: the UE location should be reported to the LCS Client as soon as available.

1.1. Different scenario

When the LCS client sends the location request with both ‘periodic’ and ‘deferred (event = UE available)’ options, the GMLC sends the Provide Subscriber Location with the event ‘UE available’ to the MSC/SGSN. Due to the absence of the UE, the event ‘UE available’ is set in the MSC/SGSN and the GMLC waits for the location report from the MSC/SGSN. Then the behaviour of the GMLC has to be clarified.

We think that 3 scenario are then possible in the GMLC depending on two criteria:

· If the GMLC keeps the periodic location timer running during the time it waits for the arrival of the deferred location response
· If the GMLC repeats its deferred Provide Subscriber Location request to the MSC/SGSN if the MS is still under the same SGSN coverage  (note that the GMLC always repeats its request to the HLR in order to check if the MS location has changed)
The 3 scenario are the following ones:

· Proposal 1: GMLC keeps the periodic timer running and repeats its request to the MSC/SGSN.

· Proposal 2: GMLC keeps the periodic timer running but does not repeat its request to the MSC/SGSN if the UE location has not changed.

Proposal 3: GMLC does not keep timer running and does not repeat its request to the MSC/SGSN if the UE location has not changed.

1.2. Proposal 1

The GMLC keeps the periodic timer running and the GMLC repeats the  “Provide Subscriber Location” request to the MSC/SGSN even if it has already sent it one time and the UE location has not changed.
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Figure 1 : Proposal 1

In this proposal, the periodic timer managed in the GMLC, allows the GMLC to periodically respond to the LCS client: 

· if the UE is not available, the GMLC periodically respond to the LCS Client that the updated UE location is not available, 

· if the UE is available, the GMLC periodically sends the last location of the UE.

After the LCS Service Response has been sent to the LCS client, the GMLC reset and restart the timer in order to preserve the period between two responses to the LCS client.

When the UE becomes available, the MSC/SGSN informs the GMLC with a Subscriber Location Report and the GMLC can inform the LCS client immediately.

The GMLC repeats its request to the MSC/SGSN while it may have already received it if the MSC/SGSN has not changed. But we think this should not bring a load capacity problem over the MAP interface between the GMLC and the MSC/SGSN and that this should not have a consequence in the MSC/SGSN as this could be treated as an error case (Such message repetition could also arrive in case the GMLC did not receive the “Provide Subscriber Location Ack”).

(Furthermore, the fact that the GMLC repeats its request to the MSC/SGSN can also be used to allow the MSC/SGSN to restart its internal “deferred location” timer in order to avoid useless end of deferred location in the MSC/SGSN)

1.3. Proposal 2

The GMLC keeps the timer running but doesn’t send a new “Provide Subscriber Location” to the MSC/SGSN if the location of the UE has not changed.
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Figure 2 : Proposal 2

In this proposal, the periodical response to the LCS Client is also kept as in Proposal 1.

The fact that the GMLC does not repeat the location request to the MSC/SGSN impacts the GMLC:

· In case of a “normal” (non-deferred) location request in the GMLC, the GMLC always repeats its location request to the MSC/SGSN. Now, the GMLC has to avoid periodic repetitions:

· memorize that the location request has already been sent to this MSC/SGSN
· determine that this periodic location request is also a deferred location request with “UE Available” event, and that the UE is not yet available (if the UE was available then the GMLC would have to repeat the location request to the MSC/SGSN as for a “normal” periodic request).
· In case of a “normal” (non-periodic) deferred location request, the GMLC does not take care/is not aware of the event that triggers the location procedure in the MSC/SGSN. Now the GMLC will have to consider this event.

1.4. Proposal 3
The GMLC stops the periodical timer at the reception of the “Provide Subscriber Location Ack” from the MSC/SGSN. The GMLC restarts the timer only after the event ‘UE available’ occurs. The GMLC repeats “Provide Subscriber Location” request to the MSC/SGSN as this is a periodic request. 
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Figure 3 : Proposal 3

In this proposal, the LCS Client will not receive its response on a periodical timer basis but only when the UE will be available (step 10).

A change can be suggested to this scenario in order to allow the GMLC to preserve the periodicity of responses to the LCS Client by allowing the GMLC to send an immediate location request in step 18. Nevertheless, as the event is then not positioned in the MSC/SGSN, this does not allow a deferred response in case the UE becomes again out of coverage.

1.5. Comparisons of the proposals
	
	Proposal 1:

GMLC keeps timer running

GMLC repeats request to both HLR and MSC/SGSN
	Proposal 2:

GMLC keeps timer running

GMLC does repeat its request to HLR, but not to MSC/SGSN if same MSC/SGSN
	Proposal 3:

GMLC does not keep timer running

GMLC restart the procedure at UE availabilty

	Preserve the periodicity in the answer to the LCS Cient (with period defined by the LCS Client)
	yes
	yes
	No

	Keep GMLC code as it work for simple periodical request
	yes
	No
	No

	Keep GMLC independant of the event as for a “normal” deferred request
	yes
	No


	No

	Save of non necessary message between GMLC and MSC/SGSN
	no

But this is a normal error case for the MSC/SGSN
	Yes, but is this interface load critical?
	Yes, but is this interface load critical?


3. Conclusion
Nortel Networks thinks that stopping the timer in the GMLC has important consequences on the LCS Client: LCS Client will not received a periodical response but will receive a response only when the UE becomes available: the GMLC will send the response when the UE is available, that could take some time, this is a non-constant period and a period independent from the one defined by the LCS Client. The definition of the periodic timer by the LCS Client is then questionable. Nortel Networks is in favour of keeping the periodic timer running in the GMLC is in favour of proposal 1 and 2.

We also think that GMLC code for periodic location request should not be impacted if it is also a deferred request:

· We think the GMLC should repeat the location request to the MSC/SGSN as in case of a “normal” (non-deferred) periodic location request, i.e. based only of periodic timer expiry. If GMLC needs to take into account the event of the deferred location in order to decide if it should re-sent the request to the MSC/SGSN at timer expiry, then the GMLC is impacted compared to a simple periodic request.

· We think the GMLC should be kept transparent to the deferred event as in case of a “normal” (non-periodic) location request. The event is managed in the MSC/SGSN. 

· This is in favour of Proposal 1.

Nortel Networks supports the proposal 1 and suggests it could be reflected in TS 23.271
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