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Certain IEs in SS LCS messages defined in TS 24.080 are imported from MAP-LCS-DataTypes. When the informative annex of TS 24.080 is created and the ASN.1 is compiled, all the MAP definitions are included. However, those IEs defined and used in MAP may not make sense for the SS LCS messages. Elements which are defined in, e.g. MAP-ProvideSubscriberLocation but not used in any LCS SS message should not be passed onto the MS. If such values arrive at the MS, the MS should reject them per “exception handling” comments for the LocationNotificationArg in TS 24.080:


-- At reception of an unrecognised notificationType value the receiver shall reject the 
-- operation with a return error cause of unexpected data value.
-- At reception of an unrecognised locationType value the receiver shall reject the
-- operation with a return error cause of unexpected data value.
Therefore, if the MS follows the ASN.1 comment and returns the unexpected data error value, the “anomaly” will be resolved – provided it is clear which MAP values and combinations of MAP values should be treated in this way. 
However, some of the values in the notificationType and locationType IE need to be supported selectively for different notification purposes, including the normal MT LCS location notification, the post positioning LCS location notification, and the LDR LCS location notification for MS available, change of area, and periodic location event. 
Without clarification of what needs to be supported (and not supported), implementation can be arbitrary. For example, the locationNotAllowed value might be sent to the MS because some MSC/SGSN vendors might possibly regard this value as legal, given the value is allowed by the ASN.1 module for SS-Protocol in the Annex A of TS 24.080. There will most likely be interworking problems later in implementation and testing and possibly in supporting certain LCS features.
Therefore the purpose of this discussion paper is to propose some ASN.1 clarification notes in TS24.080 to exclude values imported from MAP protocol but not applicable to the SS LCS protocol, and to suggest the setting of relevant values for LCS location notification.
In the rest of this discussion paper, TS 23.271 v7.7.0 and TS 24.080 v7.2.0 are referenced.

(1) The values highlighted in yellow above should never be sent to the MS by the network.

lcs-LocationNotification OPERATION  ::=  {

   ARGUMENT     SEQUENCE {

      notificationType      [0] IMPLICIT ENUMERATED {

         notifyLocationAllowed                             ( 0 ), 

         notifyAndVerify-LocationAllowedIfNoResponse       ( 1 ), 

         notifyAndVerify-LocationNotAllowedIfNoResponse    ( 2 ), 

         ... , 

         locationNotAllowed                                ( 3 ) },

-- See note 1 below 

      locationType          [1] IMPLICIT SEQUENCE {

         locationEstimateType        [0] IMPLICIT ENUMERATED {

            currentLocation                 ( 0 ), 

            currentOrLastKnownLocation      ( 1 ), 





-- See note 4 below
            initialLocation                 ( 2 ), 





-- See note 4 below
            ... , 

            activateDeferredLocation        ( 3 ), 

            cancelDeferredLocation          ( 4 ), 





-- See note 2 below
            notificationVerificationOnly    ( 5 ) }, 




-- See note 3 below
         ... , 

         deferredLocationEventType   [1] IMPLICIT BIT STRING {

            msAvailable  (0 ), 










-- See note 2 below
            enteringIntoArea  (1 ), 

            leavingFromArea  (2 ), 

            beingInsideArea  (3 ), 

            periodicLDR  (4 )} ( SIZE( 1 .. 16 ) ) OPTIONAL}, 

Note 1: locationNotAllow should never be sent to MSC/SGSN and MS
Per CR N4-010287 to TS 29.002, the value locationNotAllowed was added to the subscriber data record defined in lcs-PrivacyExceptionList to indicate the allowing/disallowing of certain services. The HLR/HSS may transfer subscriber profile data to GMLC/PPR via Insert Subscriber Data operation. Assume that HLR/HSS had set the LCS MS subscription data to locationNotAllowed for a certain service, when this specific service is requested, the Privacy Checks is to terminate this request at H-GMLC. There seems no reason for passing the value of locationNotAllowed to MSC/SGSN and MS.

Note 2: cancelDeferredLocation and msAvailable should never be sent to MS.

According to CR N4-010783 to TS 29.002, the value of activateDeferredLocation and cancelDeferredLocation were introduced for supporting the very first LDR event – msAvailable. 

The following analysis is based on section 9.1.8 of TS 23.271 that describes the message flow for the MT LDR for msAvailable event.
Activation (section 9.1.8.1)
In Step 3, to initiate this procedure, a Provide Subscriber Location request message is sent to MSM/SGSN indicating activateDeferredLocation and msAvailable. In step 4, as a response to this Provide Subscriber Location request message, a Provide Subscriber Location ack is returned including a deferredmt-lrResponseIndicator (and no locationEstimate is included therefore). MS is not informed of this activation at all. 

Notification/verification & Positioning (section 9.1.8.1)
If step 8 occurs, then in step 9, the MSM/SGSN decides to proceed with normal location request.
In the SS LCS Location Notification invoke, the locationType/locationEstimateType can be simply set to currentLocation. Because, for MS, this is just a one-shot positioning procedure and the MSC/SGSN decides when to launch step 9. Therefore, activateDeferredLocation and msAvailable do not go to MS. 
Cancellation (section 9.1.8.4)
If the activated LDR is to be cancelled, the GMLC will send to MSM/SGSN a Provide Subscribe Location message in step 4, indicating cancelDeferredLocation and msAvailable. In step 5, as a response to this Provide Subscribe Location message, a Provide Subscriber Location ack is returned including a newly defined deferredmt-lrResponseIndicator. After the cancellation is accepted at MSM/SGSN, when the requested event is detected from MS, the MSC/SGSN decides not to kick off the one-shot positioning procedure. MS does not even need to be informed of such cancellation. Therefore, cancelDeferredLocation should never go to MS. 
Besides, for cancellation of the LDR area event and periodic location, cancelDeferredLocation is not needed in LCS Area Event Cancel and LCS Periodic Location Cancel messages.

Note 3: notificationVerificationOnly should not be sent to MS.
notificationVerificationOnly is used for post positioning LCS location notification. From MS’ point of view, it needs not to know whether this is for pre positioning notification or post positioning notification. Therefore, network can simply use currentLocation as the locationEstimateType in locationType IE.

Note 4: currentOrLastKnownLocation and initialLocation should not be sent to MS.

Both currentOrLastKnownLocation and initialLocation seem only meaningful to the MSC/VLR, SGSN, or H-GMLC where the time-stamped location info are stored. 
Per section 9.1.4.5 of  TS 23.271, in case of a "Detached" or "Not Reachable" target MS, the last known location and a time stamp stored at the VLR, MSC Server or SGSN, may be returned to a LCS client requesting location information if the LCS client specifically requested the current or last known location. This does not apply to a value added LCS client where the target MS subscribes to notification of the location request: if the notification cannot be performed, the VMSC, MSC Server or SGSN shall reject the location request.
So it seems that the MS will receive a LCS location notification only when it is reachable for a current location, therefore, only currentLocation will be sent to the MS, currentOrLastKnownLocation and initialLocation should not be sent to the MS.
Based on analysis above, the following parameters/fields are suggested to be excluded in SS LCS messages:
· The parameter of notificationType may only be set to notifyLocationAllowed, or notifyAndVerify-LocationAllowedIfNoResponse, or notifyAndVerify-LocationNotAllowedIfNoResponse.

· The locationEstimateType field of the locationType parameter may only be set to currentLocation or activateDeferredLocation.

· The deferredLocationEventType  field of the locationType parameter may only be set to enteringIntoArea, and/or leavingFromArea, and/or beingInsideArea, and/or periodicLDR.
(2) To suggest values for IEs other than those excluded per discussion above, user cases for every instance where parameter notificationType / locationEstimateType / deferredLocationEventType are defined in TS 23.271 have been analyzed. The following values are suggested to be set in SS LCS location notification message:
· For the post positioning LCS location notification, the locationEstimateType field of the locationType parameter shall be set to currentLocation.

· For the LCS location notification for the LDR of MS available event, the locationEstimateType field of the locationType parameter shall be set to currentLocation.

· For LCS location notification for the LDR of change of area event, the locationEstimateType field of the locationType parameter shall be set to activateDeferredLocation, and the deferredLocationEventType shall be set to enteringIntoArea, and/or leavingFromArea, and/or beingInsideArea.

· For LCS location notification for the LDR of periodic location event, the locationEstimateType field of the locationType parameter shall be set to activateDeferredLocation, and the deferredLocationEventType shall be set to periodicLDR.
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