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5.3.9
1 Introduction
Extensive new MS capability information will be needed in Rel-7 to indicate MS support (or lack of support) for different variants of A-Galileo (e.g. MS assisted Galileo, MS Based Galileo and possibly standalone Galileo). Other capability information may be needed for enhancements to A-GPS and A-Galileo that are included in Rel-7 such as methods for providing long term orbital data and capability to support a mandatory response time. In Rel-8 and in later releases, other GANSS systems are likely to be added (e.g. GLONASS) as well as further enhancements to GANSS and possibly enhancements to other non-GANSS position methods. The eventual set of capabilities that an MS may need to indicate cannot be predicted and could be large.
The situation currently whereby an MS indicates its positioning capability information to different elements in the network has reached the point where no significant extension is possible merely by extending current parameters. This applies equally to GSM, GPRS, UMTS and GERAN Iu mode (as shown further down). There seem to be two alternative solutions to this.
Solution 1
One solution would be to add new parameters and, in some cases, new messages to enable conveyance of new UE capability information in a manner similar to or exactly equivalent to that in which it is currently done. That would mean sending new positioning capability information to one or more of the BSC, RNC, MSC and SGSN and then transferring that information to the SMLC or SAS (in the case of SAS centric positioning). If the transfer was not highly open ended, there could be problems in later releases when new information was added that would not fit into whatever new parameters and messages were added in Rel-7. Regardless of this possible future problem, there would be impacts to the BSS, RNC and SGSN in Rel-7 to receive and transfer the new information.
Solution 2
An alternative approach would be to add a single new flag in existing positioning capability parameters that indicates that the MS has more positioning capability information to send. This works for GSM, GPRS and GERAN Iu mode as is shown further down and could in principle be applied to UMTS. On receipt of this extended capability indication, the SMLC could use RRLP to request the new capability information in a manner transparent to the BSC, SGSN and MSC. For example, a pair of new messages (SMLC request and MS response) could be added and/or the request/response could be carried within new parameters in existing RRLP messages. With this approach, new impacts are restricted to the MS and SMLC. A similar approach is possible for UMTS although it would not be transparent to the RNC.
The remainder of this paper provides details of current positioning capability transfer for GSM, GPRS, GERAN Iu mode and UMTS and contrasts the impacts that would be needed to support each of the alternative solutions defined above.

2 Conveyance of Positioning Capability Information for GSM

For GSM, positioning capability information is transferred in the MS Classmark 3 parameter defined in 3GPP TS 24.008 (section 10.5.1.7). The MS sends this to the BSC inside an RR Classmark Change message (see 3GPP TS 44.018 sections 3.3.1.1.4.1 and 9.1.11) and the BSC transfers the parameter to the MSC inside a BSSMAP Classmark Update message (see 3GPP TS 48.008 section 3.2.1.29). When the MSC later requests the location of the MS, the parameter may optionally be included by the MSC in the BSSMAP Perform Location Request message sent to the BSC (see 3GPP TS 48.008 section 3.2.1.71) and the parameter should be included by the BSC in the BSSAP-LE Perform Location message sent to the SMLC (see 3GPP TS 49.031 section 9.1).
In addition to the above GSM specific messages and parameters, the MS Classmark 3 parameter is also conveyed to support handover to GSM within messages supporting UMTS and GERAN Iu mode. For UMTS, it is included in the Inter-RAT UE Radio Access Capability IE (see 3GPP TS 25.331 section 10.3.8.7) which is conveyed from the UE to the RNC in an RRC Connection Setup Complete message (3GPP TS 25.331 section 10.2.4.1). For GERAN Iu mode, it is included in the MS GERAN A/Gb mode Radio Access Capability IE (3GPP TS 44.118 section 9.3.44) which is transferred by the MS to the BSC in an RRC Connection Setup Complete message (3GPP TS 44.118 section 9.2.42). The parameter is further transferred in different handover related messages between RNCs and BSCs.
The MS Classmark 3 cannot be extended to include new capability information that exceeds more than a couple of bits since it has already reached its 14 octet limit. One reason for this limit is to allow the RR Classmark Change message to be sent within a single LAPDm frame. With solution 2, a single new flag would be added to the Classmark 3 to indicate additional positioning capabilities. This would then be conveyed to the RNC, BSC and MSC in a transparent manner. Provided the MS was aware that the serving network supported Rel-7 or later, it would not even be necessary to include the existing 5 bit MS positioning method capability field, which could help avoid exclusion of other information from the classmark 3. When the SMLC received the new flag, it could begin by sending a new RRLP message to the MS or an existing one (e.g. RRLP Assistance Data, RRLP Measure Position Request) with a request for all the MS positioning capabilities. These would be returned in another new RRLP message or an existing one (e.g. an RRLP Measure Position Response). The returned capability information could include existing capabilities – e.g. if these were excluded from the MS Classmark 3. In addition, the SMLC could indicate its positioning capabilities and the QoS for the impending positioning in the request and the MS could indicate any required assistance data in the response (and could even start to make some measurements).
If solution 1 is adopted, it would be necessary to convey the additional positioning capabilities using new parameters and possibly new messages to the BSC and RNC. For example, the existing Classmark Enquiry mask parameter (3GPP TS 44.018 section 10.5.2.7c) which is included in the Classmark Enquiry message (44.018 section 9.1.12) sent from the BSC to the MS to request MS capabilities has 2 spare bits, one of which could be assigned to request a new Classmark Change message from the MS. If the MS supports the new message, this could be sent containing additional capability information including additional position capability information. The new capability information need not be transferred to the MSC and could be included either as an extension to the existing LCS Capability parameter (49.031 section 10.26) or in a new parameter in the BSSAP-LE Perform Location message sent by the BSC to the SMLC when location was requested. As the LCS Capability parameter is not defined to be extensible (according to the ultimate source definition in 3GPP TS 24.008 section 10.5.5.22), a new parameter might be needed. It is unclear whether the additional positioning capabilities would also need to be transferred in the various messages for UMTS and GERAN Iu mode related to handover since any new BSC could request the MS capabilities using a new Classmark Enquiry procedure. 

A disadvantage of solution 2, applicable to all access types, would be some small additional delay to request and obtain the MS’s positioning capabilities. This could be most significant for positioning of an emergency call. However, positioning of an emergency call to support call routing, which has the most stringent delay requirement of just a second or two, would normally employ network based methods such as enhanced cell ID because MS assisted and MS based methods are normally too slow – even when the network knows the MS capabilities. Positioning of an emergency call after it has been routed to a PSAP typically has an extended delay requirement – e.g. 30 seconds in the US. In this case, the additional delay to obtain the MS capabilities would be much less significant. In fact the preliminary exchange of positioning capabilities between the SMLC and MS and the specification of needed assistance data could even improve performance. As a possible workaround in the case of emergency call routing, where some MS based or MS assisted methods may be needed, it would be possible to add another small positioning capability field in the classmark 3 parameter contingent on the current 5 bit positioning capability field not being included. In addition, once an SMLC has obtained the MS capabilities, it could store them for future use if the BSC identifies the MS to the SMLC using the IMSI and/or IMEI.
3 Conveyance of Positioning Capability Information for GPRS

When GPRS is used, the MS conveys its location capabilities directly to the SGSN inside the PS LCS Capability IE (see 3GPP 24.008 section 10.5.5.22) which can be carried in a GPRS MM Attach Request message or GPRS MM Routing Area Update Request message (24.008 sections 9.4.1 and 9.4.14). When the SGSN needs to request the MS location, the PS LCS capability IE is included by the SGSN in the BSSGP Perform Location Request message sent to the BSC (48.018 sections 10.5.1 and 11.3.59) after which the BSC transfers the parameter within the BSSAP-LE Perform Location Request sent to the SMLC (inside an LCS Capability IE).

The PS LCS Capability IE has 3 spare bits in the currently assigned octet which will not be enough to add all the new GANSS related capabilities. Although this is defined as a type 4 IE containing a length indicator, it is also specified to contain 3 octets (i.e. it is not intended to be extensible) and it is unclear whether extending the length would be backward compatible. With solution 2, one of the spare bits can be assigned to indicate further positioning capability information. Transfer of this to the SMLC transparently to other entities can then instigate the same RRLP interaction with the MS to obtain the new capabilities as that described above for GSM. With solution 1, a new parameter appears to be needed.

4 Conveyance of Positioning Capability Information for GERAN Iu Mode

For GERAN Iu mode, the UE sends its position capabilities to the BSC in an MS Positioning Capability IE (see 3GPP TS 44.118 section 9.3.50) which forms part of the GERAN Iu Mode Radio Access Capability parameter (44.118 section 9.3.45) carried in an RRC Connection Setup Complete message (see 3GPP TS 44.118 section 9.2.42). The positioning capabilities transferred to the BSC can be conveyed to the SMLC when the MS location is needed by mapping the capability flags to those supported in the LCS Capability IE (in a BSSAP-LE Perform Location Request) the same as for GPRS.

The MS Positioning Capability (within the GERAN Iu Mode Radio Access Capability parameter) is also sent to an RNC for UMTS access (within the RRC Connection Setup Complete message) and to a BSC for GSM access (within a GERAN Iu Mode Classmark Change message) to support later handover to a BSC supporting GERAN Iu mode. 
The MS Positioning Capability IE has 10 spare bits available and may thus suffice to support new positioning capabilities in Rel-7 although eventually it will become full. With solution 2, a single bit would be assigned in the MS Positioning Capability IE to indicate further capabilities. This would be transferred to the SMLC transparently to other entities enabling the SMLC to obtain the further capabilities using RRLP as for GSM and GPRS.

With solution 1, a new parameter would need to be added to the MS GERAN Iu mode Radio Access Capability which would then be transferred by the MS to the BSC in an RRC Connection Setup complete message and to other BSCs and RNCs during handover. The contents of the new parameter would be conveyed to the SMLC in a similar new parameter (or possibly in an extension of the existing LCS Capability parameter if this was found to be backward compatible) inside a BSSAP-LE Perform Location Request message.
5 Conveyance of Positioning Capability Information for UMTS

For UMTS, the UE conveys it location capabilities to the RNC in the UE Positioning Capability IE (see 3GPP TS 25.331 section 10.3.3.45) which is contained in the UE Radio Access Capability IE (25.331 section 10.3.3.42) carried in the RRC Connection Setup Complete message (25.331 section 10.2.41). When SAS centric positioning is invoked, the RNC transfers the capabilities to the SAS inside a UE Positioning Capability IE (see 3GPP TS 25.453 section 9.2.2.51) carried in a PCAP Position Initiation Request message (see 3GPP 25.453 section 9.1.13).

The UE UTRAN Radio Access capability IE (containing the UE position capabilities) can also be transferred to a BSC supporting GSM or to a BSC supporting GERAN Iu mode using the GSM UTRAN Classmark Change message (44.018 section 9.1.11a) or RRC Connection Setup Complete message (44.118 section 9.2.42), in each case respectively. It can then be transferred to an RNC in various handover related messages.
The UE Positioning Capability IE does not contain any spare bits for new capabilities because of its non-extensible ASN.1 encoding. However, new positioning capabilities for Rel-7 could be added to the RRC Connection Setup Complete message using a new Rel-7 parameter – e.g. the already defined ASN.1 UE-RadioAccessCapability-v7xyext parameter. 

With solution 2, a single new flag could be added (e.g. to the UE-RadioAccessCapability-v7xyext parameter) which would be conveyed first to the RNC and then to the SAS where SAS centric positioning was used. For SAS centric positioning, the SAS could then request additional capability information from the RNC which would in turn request this from the UE. For RNC centric positioning, just the RNC request would be needed.

With solution 1, the new capabilities could be passed in a new Rel-7 parameter to the RNC by the UE and then to the SAS. In this case, solution 1 is simpler than solution 2 due to few impacts.
6 Summary and Recommendations

Table 1 summarize the characteristics of each solution for each of the 3 GERAN based access types.

	Characteristic
	Solution 1
	Solution 2

	Impacts MS
	Yes – for all 3 access types
	Yes – for all 3 access types

	Impacts SMLC
	Yes – for all 3 access types
	Yes – for all 3 access types

	Impacts BSC
	Yes – for all 3 access types
	No

	Impacts SGSN
	Yes – for GPRS
	No

	Increases Position Response Time
	No
	Yes – by a small amount

	Can exchange other MS and SMLC capabilities and requirements
	Not as part of this solution 
	Yes


Table 1 – Summary of Solutions 1 and 2
Based on lower impacts, higher flexibility and lack of any definite negative impact to emergency call support, it is recommended to use solution 2 for GSM, GPRS and GERAN Iu mode. 
If GERAN WG2 endorses this recommendation, CRs can be provided to the next GERAN meeting.
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