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	1/ In the multi-numbering scheme, the HLR may return a GSM Bearer Capability to the GMSC in the SRI Ack message. It is however not clear how the HLR sets this GSM Bearer Capability, i.e. whether this IE : 

· always contains the PLMN-BC associated in the HLR to the called MSISDN, 
or

· it always contains the PLMN-BC sent to the terminating VLR (i.e. obtained after application of the rules specified in sub-clause 10.2.2.3), 
or

· it contains the PLMN-BC associated in the HLR to the called MSISDN only if this is the PLMN-BC obtained after application of the rules specified in 10.2.2.3.
In other words, the question is which GSM Bearer Capability shall be sent by the HLR to the GMSC if the SRI request contains a Compatibility Information that will prevail over the PLMN-BC associated in the HLR to the called MSISDN, e.g. if Compatibility Information is received from which a PLMN Basic Service can be deduced.  

2/ Besides, the GMSC shall be able to use the PLMN BC received from the HLR even if it receives a User Service Information IE in the incoming IAM because : 

· as per the rules specified in sub-clause 10.2.2.3, the PLMN-BC associated in the HLR to the called MSISDN shall prevail if it contains an ITC different from "speech" but the ITC field in the ISDN BC of the incoming IAM is "speech".

· ANSI mandates the sending of USI in IAM (even when service can not be derived).

3/ Even in mono-numbering scheme, if a called MSISDN has a single PLMN BC stored in the HLR i.e. subscriber with only service applicable, the HLR shall be able to return the stored PLMN BC in the SRI Ack.
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	An HLR supporting the option to send the GSM BC in the SRI Ack to the GMSC shall return the PLMN-BC associated in the HLR to the called MSISDN only if this is the PLMN BC also sent to the VLR after application of the rules specified in sub-clause 10.2.2.3. 

Rational : 

· the GSM Bearer Capability received from the HLR in the SRI Ack shall be reliable for the GMSC, i.e. the GSMC should be able to use it w/o further checks, whether the GMSC received a USI or not in the incoming IAM call. 

· the PLMN-BC returned in the SRI Ack shall reflect the real PLMN BC used for the call. It would be improper for the HLR to return the PLMN-BC associated in the HLR to the called MSISDN if application of the rules specified in sub-clause 10.2.2.3 would lead to derive another PLMN-BC, e.g. derived from the ISDN-BC received in the SRI request, or to just pass ISDN BC to VLR. 
· It would be useless for the HLR to return to the GMSC the GSM Bearer Capability derived from the Bearer Capability received in the SRI Request, since already available at the GMSC. 
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not approved:
	GMSC is not authorized to use the PLMN-BC stored in the HLR and retrieved in the SRI Ack for incoming calls from ANSI networks. Therefore not able to differentiate a speech call from a modem/fax call, preventing proper codec negotiation in downstream IP network. 
GMSC may erroneously assume a speech call if incoming IAM is received with ITC "speech" though application of rules specified in 10.2.2.3 case 5) shall lead to assume a CSD call. May cause CSD call failure.
GMSC does not know whether the PLMN BC received in SRI Ack reflects the real PLMN BC for the call or not. Requires complex checking then in the GMSC.
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9.2.2.1
Multi-numbering Scheme

In this scheme, the HPLMN will allocate a number of MSISDNs to a subscriber and associate with each of these numbers a Bearer Capability to identify a Bearer or a Teleservice. This Bearer Capability comprises a complete PLMN Bearer Capability (PLMN BC) information element with contents according to 3GPP TS 27.001 and coded as per 3GPP TS 24.008. In either case, when the HLR receives an interrogation relating to an incoming call (i.e. the MAP "Send Routing Information" procedure), it requests a roaming number (MSRN) from the VLR. This request will contain the PLMN BC reflecting the service associated with the called MSISDN, i.e. the PLMN BC is passed to the VLR within the MAP parameter "GSM Bearer Capability" of the message "Provide Roaming Number".
If the HLR completes the MAP "Send Routing Information" procedure by providing the MAP "GSM Bearer Capability" to the interrogating entity as specified in sub-clause 10.2.2.3, the GMSC may then map the received PLMN BC into the User Service Information field of the IAM message sent to the succeeding node according to the rules defined in table 7A. This allows subsequent transit switches to select a codec transparent for data call (e.g. G.711). If the GMSC belongs to a Layered Architecture -backbone, it may also use the PLMN BC to select an appropriate codec for the call during the BICC codec negotiation (e.g. transparent codec for a data call). 
If the GSM Bearer Capability is not included in the Send Routing Information response, the GMSC may use the Basic Service Code, if received in the Send Routing Information response, to determine whether the call is a speech or data call.
At the VMSC, when the incoming call arrives, the PLMN BC associated with the MSRN are retrieved from the VLR and sent to the UE at call set‑up.

Where the PLMN specific parameter "connection element" contained in the retrieved PLMN BC‑IE, indicates dual capabilities then the VMSC shall set it according to its capabilities/preferences. Additionally the parameters correlated to "connection element" shall be modified in accordance with 3GPP TS 27.001.

The same applies to the parameter modem type if "autobauding type 1" is indicated but the IWF does not support this feature. The parameter "data compression" may also be modified according to the capabilities of the IWF.

Where single capabilities are indicated then the VMSC shall use the requested values if it is able to support the service requested. If it is unable to support the requested service then it shall set them according to its capabilities/preferences.

Where the Compatibility Information is provided in a degree exhaustive to deduce a PLMN Basic Service (see application rules in subclause 10.2.2), then the VMSC in providing the PLMN BC IE in the setup message shall set the PLMN specific parameters to its capabilities/preferences.

On receipt of a Set‑up message containing the compatibility information, the UE will analyse the contents to decide whether the service can be supported (with or without modification, see 3GPP TS 27.001) and the call will be accepted or rejected as appropriate.

The UE may negotiate parameters with the MSC according to the rules defined in 3GPP TS 27.001. If the UE proposes to the network to modify the User Rate as well as the correlated parameters Modem Type and Intermediate Rate in the call confirmed message or if the UE proposes to the network to modify the Fixed Network User Rate and Other Modem Type parameters for multislot, 14.4kbit/s, EDGE and Iu Mode operations, the network may accept or release the call (see 3GPP TS 27.001).

This negotiation takes place by means of the UE reflecting back to the MSC a complete bearer capability information element in the call confirmed message, with the relevant parameters changed. If this does not take place (i.e. if there is no PLMN BC present in the call confirmed message), than the MSC will assume that the values originally transmitted to the UE are accepted with the following exceptions:

·  If in A/Gb or GERAN Iu mode, the PLMN-BC sent with the set-up message contained the "fixed network user rate", "other modem type" and if applicable the "user initiated modification indicator" parameters and no multislot, 14.4 kbit/s, and/or EDGE related parameters (refer to 3GPP TS 27.001 and 24.008) are received in the PLMN-BC of the call confirmed message or no PLMN-BC is received, the MSC shall discard the "fixed network user rate", "other modem type" and "user initiated modification indicator" parameters - the MSC shall use the fall-back bearer service indicated by the remaining parameters of the PLMN-BC on a singleslot configuration (refer to 3GPP TS 48.020 and 3GPP TS 44.021) on the MSC/IWF-RAN link.

· On the other hand, if in A/Gb or GERAN Iu mode the PLMN-BC received with the call confirmed message contain(s) multislot, 14.4kbit/s or EDGE‑related parameters the MSC shall apply on the MSC/IWF-RAN link a singleslot or multislot configuration according to the rules defined in 3GPP TS 44.021, 3GPP TS 48.020 and 3GPP TS 24.022. In case the UE signals an ACC containing TCH/F4.8 only and the network does not support TCH/F4.8 channel coding, then the MSC may act as if TCH/F9.6 were included in the ACC.

· If in UTRAN Iu mode the PLMN-BC sent with the set-up message contained the "fixed network user rate", "other modem type" and if applicable the "user initiated modification indicator" parameters, but no related parameters (refer to 3GPP TS 27.001 and 24.008) are received in the PLMN-BC of the call confirmed message or no PLMN-BC is received, the MSC shall release the call.

The VMSC may map the received PLMN BC into an ISDN BC according to the rules defined in table 7A. This ISDN BC can be transported together with possibly available LLC and HLC in the access transport parameter of the Answer message (ANM) according to ITU-T Q.763.
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NOTES:
(1)
The HLR translates the received MSISDN_ called address (MSISDNk) into the relevant bearer capability information (BCk).


(2)
Some parameters of BCk may be provided/modified according to the MSC's capabilities/preferences. 

See subclause 9.2.2.


(3)
In the "Call Confirmed" message, the UE may modify some parameters of the BC. See 
subclause 9.2.2.


(4)
The VMSC may map the PLMN BC (BC’k) into an ISDN BC (BC’’k) according to the rules defined in table 7A.

Abbr.:


SRI ‑ 


Send Routing Information.




PRN ‑


Provide Roaming Number.




MSRN ‑ 

Mobile Station Roaming Number.




IAM ‑ 


Initial Address Message.




SIFICSU ‑ 
Send Information For Incoming Call Set Up.




ANM-


Answer Message

Figure 2: Call Flow for a mobile terminated, PSTN originated call 
where the compatibility information provided are not exhaustive for deducing a PLMN Bearer Service; HLR uses multiple MSISDN numbers with corresponding BCs

9.2.2.2
Single-numbering Scheme

In the single‑numbering scheme, the HPLMN will allocate one MSISDN to a subscriber, applicable to all services.

In this case, when the HLR receives an interrogation relating to an incoming call without compatibility information exhaustive for deducing a PLMN Basic Service (i.e. the MAP "Send Routing Information" procedure), the request to the VLR for a roaming number and the "Send Routing Information" response to the GMSC will not contain compatibility information i.e. a PLMN BC.
NOTE: If the called MSISDN is associated to a single PLMN BC in the HLR (i.e. single service provided to the subscriber), the HLR may return this PLMN-BC in the MAP "Send Routing Information" response, as specified in sub-clause 10.2.2.3. The GMSC may then map the received PLMN BC into the User Service Information field of the IAM message sent to the succeeding node according to the rules defined in table 7A. This allows subsequent transit switches to select a codec transparent for data call (e.g. G.711). If the GMSC belongs to a Layered Architecture -backbone, it may also use the PLMN BC to select an appropriate codec for the call during the BICC codec negotiation (e.g. transparent codec for a data call). 
If the GSM Bearer Capability is not included in Send Routing Information response, the GMSC may use the Basic Service Code, if received in the Send Routing Information response, to determine whether the call is a speech or data call.
At the VLR, when the incoming call arrives, there is no PLMN BC associated with the MSRN and so the call set‑up to the UE will not contain the PLMN BC information element. However, the VMSC may include all available information in the BACKUP BC information element of the call set-up message, see subclause 10.2.2.7.

In the case the PLMN was not able to provide a PLMN BC, the UE will return a complete single or dual PLMN BC in the Call Confirmed message, indicating the service required by the mobile subscriber. The VMSC will analyse this PLMN BC and optionally perform subscription checking (see 3GPP TS 22.001). If the requested PLMN BC can be supported the call is established, otherwise the call will be released.

The VMSC may map the received PLMN BC into an ISDN BC according to the rules defined in table 7A. This ISDN BC can be transported together with possibly available LLC and HLC in the access transport parameter of the Answer message (ANM) according to ITU-T Q.763.
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NOTE: 
(1)
This BC is derived from information stored in the UE, according to its configuration. The UE may also use the information provided in the Backup BC.



(2)
The Backup BC may be included if the BC is missing.

(3) The VMSC may map the PLMN BC (BC) into an ISDN BC (BC’) according to the rules defined in table 7A


(4)
Abbreviations: see figure 2.

Figure 3: Call Flow for a mobile terminated, PSTN originated call
where the compatibility information provided are not exhaustive for deducing a PLMN Bearer Service; HLR uses single MSISDN numbers (no corresponding BC stored). Per call MSRN allocation

10.2.2.3
Functions in HLR

According to the contents of the Compatibility Information, i.e. the ISDN BC, LLC and HLC received, the HLR applies one of the following:

1)
No ISDN BC is received, or one from which a PLMN Basic Service cannot be deduced (i.e. with the information Transfer Capability field set to "3,1 kHz audio" but without any associated modem type1 in the ISDN BC and LLC, or without HLC indication of group 3 facsimile). Two cases shall be considered:

a)
The called MSISDN has a corresponding PLMN BC stored in the HLR (see 9.2.2.1); then the service attached to this number in the HLR tables is applicable and the corresponding PLMN BC is passed to the VLR in the "Provide Roaming Number" request. See figure 8;

b)
The called MSISDN has no corresponding PLMN BC stored in the HLR (see 9.2.2.2). In this case no PLMN BC is passed to the VLR in the "Provide Roaming Number" request.

2)
Compatibility Information is received from which a PLMN Basic Service can be deduced, i.e. the ITC field in the ISDN BC is "unrestricted digital" and the fields for the applicable user layer 1 protocol and user rate (except for the 64kbit/s case, see Note 22 Table 7B) are available (in either the ISDN BC or the LLC), or the ITC field is "3,1 kHz audio", and a modem type, user rate, etc. is indicated but the HLC does not indicate "facsimile group 3". The received ISDN BC (and possibly LLC plus HLC) is then considered applicable regardless of the kind of MSISDN received (PLMN BC associated or not) and either the equivalent PLMN BC or the original ISDN BC/LLC is sent to the VLR. In both cases the originally received HLC may also be sent to the VLR; see figure 9.


As an exception to this the BC stored in the HLR is regarded as valid if one of the following cases applies:

-

If ITC = UDI/RDI and User Rate = 32 kbit/s /56 kbit/s and User information layer 1 protocol = V.110, I.460/X.30 and the stored BC indicates FTM, PIAFS or Multimedia.
-

If ITC = 3,1 kHz audio and User Rate = 28.8 kbit/s and Modem Type = V.34 and the stored BC indicates Multimedia.

When the HLR interworks with a GSM phase 1 VPLMN (VLR/VMSC), then the HLR shall convert the ISDN BC to the equivalent PLMN BC, and forward it to the VLR. In this case the LLC cannot be forwarded.

3)
Compatibility Information is received from which the PLMN Teleservice category Facsimile transmission can be deduced, i.e. the ITC field in the ISDN BC is "3,1kHz audio" and the HLC indicates "facsimile group 3" (see figure 9). The following two cases shall be considered:

a)
The called MSISDN has a corresponding PLMN BC stored in the HLR (indicating either TS 61 or TS 62). In this case the service attached to the MSISDN in the HLR tables is applicable and the corresponding PLMN BC is passed to the VLR in the "Provide Roaming Number" request; see also subclause 10.3.1.3;

b)
The called MSISDN has no corresponding PLMN BC stored in the HLR. In this case the HLR shall forward the appropriate PLMN BC to the VLR in line with the subscriber's subscription to Teleservice TS 61 or TS 62.


For TS 61 the value of the PLMN BC parameter "Information Transfer Capability" shall be set to "alternate speech/facsimile group 3, starting with speech".


In both cases the HLC should be passed to the VLR in the "Provide Roaming Number" request.


Alternatively the HLR may forward the originally received ISDN/LLC/HLC, when interworking with a GSM or later phase 2 VLR

4)
If the Compatibility Information received does not allow the HLR to deduce a PLMN Bearer Service, i.e. the ITC field in the ISDN BC is "unrestricted digital", but without the fields indicating the applicable user layer 1 protocol, user rate, etc. (in either the ISDN BC or the ISDN LLC), then the call is managed as for a UDI call according to subclause 9.2.2, i.e. either the "multi numbering" or "single numbering" scenario is applied depending on which capability is provided by the home PLMN/HLR.

5)
Compatibility information is received, the ITC field in the ISDN BC is "speech" and this value differs from the ITC field in the PLMN BC stored in the HLR. Then the PLMN BC stored in the HLR is considered applicable and shall be sent to the VLR.

If the HLR supports the option to return the "GSM Bearer Capability" to the GMSC in the "Send Routing Information" response, it shall pass the PLMN-BC stored in the HLR if the latter is considered applicable as per the preceding rules. Otherwise no "GSM Bearer Capability" shall be returned. This requirement shall apply irrespectively of whether the "Send Routing Information" response contains a MSRN, GMSC Camel Subscription Info, Forwarding Data or not. As an exception, to avoid transferring twice the GSM Bearer Capability for a call involving two "Send Routing Information" procedures to the HLR, the HLR should not include the "GSM Bearer Capability" in the "Send Routing Information" response if the Send Routing Information request contains the "Suppress T-CSI" IE.
1	"Modem type" in connection with the ITC value "3,1 kHz audio" means hereafter that either an ISDN BC modem type value is present or the autobauding modem function is indicated (see note 16 of table 7B)
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