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Support of LCS services through the CS domain for R97 onwards GPRS mobile stations

This section intends to clarify whether LCS services through the CS domain are applicable to localize R97 onwards GPRS and IMSI attached mobile stations. GPRS capable mobile stations which are only IMSI attached behave like non-GPRS capable mobile stations. GPRS capable mobile station which are only GPRS attached can not be localized through the CS domain.

Positioning procedures through the circuit-switched domain are also applicable to GPRS mobile stations which are GPRS and IMSI attached (only positioning methods not implying any specific LCS procedures in the mobile station station - e.g. timing advance, TOA - are applicable to R97 onwards GPRS non-LCS mobile stations). If not engaged in a dedicated connection, the MSC will page a GPRS and IMSI attached mobile station either through the A or Gs interface, depending on the presence of the Gs interface. 
The following differences need however to be highlighted, compared to a GSM mobile station not GPRS capable/attached: 

· in some network mode of operation, the GPRS mobile station may not receive the circuit-switched paging : this can appear in NMO II or NMO III when a mobile station operating in class B mode of operation is in packet transfer mode and does not listen to the paging channel (cf [3]) ; besides, a mobile station operating in class C mode of operation and which is IMSI detached can not be localized ; 

· upon receipt of a circuit-switched paging, [3] mandates the GPRS mobile station to answer to the paging message by entering dedicated mode ; however [4] allows the implementation of the GPRS mobile station to either immediately answer to the paging request or to delay the answer : 

[3] , section 5.4.5 :

If in a mode of network operation the network performs both the paging for circuit-switched and packet-switched services on the same paging channel, then the mobile station shall respond to paging messages for both services.

When responding to a paging message for other GSM services, the MS shall establish the connection for that incoming service (i.e., enter dedicated mode) and suspend GPRS activity. GPRS activity is resumed upon return to idle mode.


If paged for an incoming circuit-switched call, the MS shall indicate the presence of the call to the user or user's application, and where possible provide to the user the CLI. It shall be possible for the user (or the user's application) to decide how to proceed with an incoming call (e.g., accept the call, indicate UDUB, or invoke Call Deflection). 

[4] , section 16.2.2 :

An MS in class‑B mode of operation that communicates on GPRS radio channels when a dedicated channel is needed, shall immediately abort the GPRS communication and trigger the Suspend and Resume procedure.

Response to circuit-switched paging, non-emergency MO circuit-switched calls, MO SMS, and MO supplementary services are exceptions to the above rule. In these cases, it is an implementation choice whether to immediately abort GPRS communication or to delay the dedicated mode establishment.
We hence understand that it is possible to localize mobile stations which are simultaneously GPRS and IMSI attached, with some possible limitations related to the mobile station capabilities and network mode of operation. In order to make it clearer in the LCS stage 2, we propose a change request on the 3GPP TS 03.71 R98 and R99 introducing the SGSN and Gs interface as part of the generic LCS Logical Architecture, and mentioning the applicability of the LCS services through the CS domain to the R97 onwards GPRS mobile stations.

It may also be worth noting that R97/98 GPRS mobile stations are not required to listen to the CBCH channel. However in the case the R98 GPRS mobile stations also supports LCS services, it is unclear whether it is a requirement for such a mobile station to listen to the CBCH. Anyway, assistance data may then be delivered directly to that mobile station (support of CBCH is not mandatory to offer positioning services).




