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***** First change *****
[bookmark: _Toc11256850]4.1.1.1.1	Integrity Checking of Signalling Messages in the Mobile Station (Iu mode only)
In Iu mode only, integrity protected signalling is mandatory with one exception regarding emergency calls (see subclause 4.1.1.1.1a). In Iu mode only, all layer 3 protocols shall use integrity protected signalling once the security mode procedure has been successfully activated in the network and the MS. Integrity protection of all layer 3 signalling messages is the responsibility of lower layers. It is the network which activates integrity protection. This is done using the security mode control procedure (3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]).
The supervision that integrity protection is activated shall be the responsibility of the MM and GMM layer in the MS (see 3GPP TS 33.102 [5a]). In order to do this, the lower layers shall provide the MM and GMM layer with an indication on when the integrity protection is activated in the MS (i.e. one indication to the MM layer when a security mode control procedure for the CS domain is processed successfully and one indication to the GMM layer when a security mode control procedure for the PS domain is processed successfully). 
The CS and PS domains in the network and the MM and GMM layers in the MS, are not aware of whether integrity protection has been started in the lower layers by the other domain. It is mandatory for the network to initiate one security mode control procedure for the CS domain and one for the PS domain.
Except the messages listed below, no layer 3 signalling messages shall be processed by the receiving MM and GMM entities or forwarded to the CM entities, unless the network has activated the integrity protection for that domain.
-	MM messages:
-	AUTHENTICATION REQUEST
-	AUTHENTICATION REJECT
-	IDENTITY REQUEST
-	LOCATION UPDATING ACCEPT (at periodic location update with no change of location area or temporary identity, and, any Per MS T3212 value is not changed)
-	LOCATION UPDATING REJECT (if the cause is not #25)
-	CM SERVICE ACCEPT, if the following two conditions apply:
-	no other MM connection is established; and
-	the CM SERVICE ACCEPT is the response to a CM SERVICE REQUEST with CM SERVICE TYPE IE set to 'emergency call establishment'
-	CM SERVICE REJECT (if the cause is not #25)
-	ABORT
-	GMM messages:
-	AUTHENTICATION & CIPHERING REQUEST
-	AUTHENTICATION & CIPHERING REJECT
-	IDENTITY REQUEST
-	ATTACH REJECT (if the cause is not #25)
-	ROUTING AREA UPDATE ACCEPT, if any of the following conditions applies:
-	the MS performs periodic routing area updating with:
-	no change in routing area or temporary identities;
-	no change in T3312 extended value;
-	no change in Network feature support value; and
-	extended DRX parameters IE not included.
-	the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message with attach type set to "emergency attach"; or
-	the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.
-	ROUTING AREA UPDATE REJECT (if the cause is not #25)
-	SERVICE REJECT (if the cause is not #25)
-	DETACH ACCEPT (for non power-off) 
-	ATTACH ACCEPT, if the ATTACH ACCEPT is the response to an ATTACH REQUEST with attach type set to "emergency attach".
-	SERVICE ACCEPT, if any of the following conditions applies:
-	the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message, with attach type set to "emergency attach"; or
-	the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.
-	CC messages:
-	all CC messages, if the following two conditions apply:
-	no other MM connection is established; and
-	the MM entity in the MS has received a CM SERVICE ACCEPT message with no ciphering or integrity protection applied as response to a CM SERVICE REQUEST message, with CM SERVICE TYPE set to ‘Emergency call establishment’ sent to the network.; or
-	the MM connection was established locally due to the SRVCC handover of a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode or for which integrity protection has not been activated while in Iu mode; or.
-	the MM connection was established locally due to the 5G-SRVCC handover from NG-RAN to UTRAN of an emergency PDU session for which the "null integrity protection algorithm" 5G-IA0 has been used while in N1 mode.
-	SM messages:
-	all SM messages, if any of the following conditions applies:
-	the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message, with attach type set to "emergency attach"; or
-	the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.
Once integrity protection is activated, the receiving layer 3 entity in the MS shall not process any layer 3 signalling messages unless they have been successfully integrity checked by the lower layers. If any signalling messages, having not successfully passed the integrity check, are received, then the lower layers in the MS shall discard that message (see 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]). If any layer 3 signalling message is received, in either PS or CS domains, as not integrity protected even though the integrity protection has been activated in the MS by that domain in the network, then the lower layers shall discard this message (see 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]).
Integrity checking on the network side is performed by the RNC and is described in 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111].

***** Next change *****
[bookmark: _Toc11256851]4.1.1.1.1a	Integrity protection for emergency call (Iu mode only)
The network should initiate the security mode procedure for an emergency call, in the same way as it would for any other call except in the cases defined in sub-clause "Security Procedures Not Applied" in 3GPP TS 33.102 [5a].
For the establishment of a MM connection for an emergency call when no other MM connection is established (e.g. for an emergency call initiated without a SIM/USIM no other MM connections can exist) the decision on whether or not to apply the security procedures shall be made by the network as defined in the subclause "Emergency Call Handling" in 3GPP TS 33.102 [5a]. If the MM connection was established locally due to the SRVCC handover of a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode or for which integrity protection has not been activated while in Iu mode, the network need not apply the security procedures for this call. If the MM connection was established locally due to the 5G-SRVCC handover from NG-RAN to UTRAN of an emergency PDU session for which the "null integrity protection algorithm" 5G-IA0 has been used while in N1 mode, the network need not apply the security procedures for this call.
For an attach for emergency bearer services, (e.g. initiated without a SIM/USIM) the decision on whether or not to apply the security procedures shall be made by the network as defined in the subclause "Emergency Call Handling" in 3GPP TS 33.102 [5a]. After intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode, the network need not apply the security procedures for this connection.
For an initial registration for emergency services, (e.g. initiated without a SIM/USIM) the decision on whether or not to apply the security procedures shall be made by the network as defined in the subclause J.2 of 3GPP TS 33.501 [x]. After 5G-SRVCC handover from NG-RAN to UTRAN with an emergency PDU session for which the "null integrity protection algorithm" 5G-IA0 has been used while in N1 mode, the network need not apply the security procedures for this connection.


***** Next change *****
[bookmark: _Toc11257010]4.5.1.8	MM connection establishment due to SRVCC or vSRVCC handover
An MM connection can be established locally in the MS due to an SRVCC or vSRVCC handover (see 3GPP TS 23.216 [126]), i.e. without dedicated MM signalling. That is the case when the MS has:
-	a voice media stream carried over the PS domain that is handed over to the CS domain in A/Gb mode or Iu mode via SRVCC;
-	a voice media stream and a video media stream of a single session carried over the PS domain in S1 mode that is handed over to the CS domain in Iu mode via vSRVCC; or
-	a voice media stream and a video media stream of a single session carried over the PS domain in S1 mode but only the voice media stream is handed over to the CS domain in A/Gb mode via SRVCC; or.
-	a voice media stream carried over the PS domain in N1 mode that is handed over to the CS domain in Iu mode via 5G-SRVCC handover from NG-RAN to UTRAN.
An MS in MM state MM IDLE shall establish the MM connection locally when it receives an indication from lower layers that either a voice only SRVCC handover or a voice and video SRVCC handover was completed successfully.
After completing MM connection establishment, the MM layer shall indicate "MM connection establishment due to SRVCC handover" or "MM connection establishment due to vSRVCC handover" to the upper layer and shall enter state MM CONNECTION ACTIVE.


***** Next change *****
[bookmark: _Toc11257168]5.1.1	General
This subclause describes the call control (CC) protocol, which is one of the protocols of the Connection Management (CM) sublayer (see 3GPP TS 24.007 [20]).
Every mobile station must support the call control protocol. If a mobile station does not support any bearer capability at all then it shall respond to a SETUP message with a RELEASE COMPLETE message as specified in subclause 5.2.2.2.
In Iu mode only, integrity protected signalling (see subclause 4.1.1.1.1 of the present document and in general, see 3GPP TS 33.102 [5a]) is mandatory. In Iu mode only, all protocols shall use integrity protected signalling. Integrity protection of all CC signalling messages is the responsibility of lower layers. It is the network which activates integrity protection. This is done using the security mode control procedure (3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]).
In the call control protocol, more than one CC entity are defined. Each CC entity is independent from each other and shall communicate with the correspondent peer entity using its own MM connection. Different CC entities use different transaction identifiers.
With a few exceptions the present document describes the call control protocol only with regard to two peer entities. The call control entities are described as communicating finite state machines which exchange messages across the radio interface and communicate internally with other protocol (sub)layers. This description is only normative as far as the consequential externally observable behaviour is concerned.
Certain sequences of actions of the two peer entities compose "elementary procedures" which are used as a basis for the description in this subclause. These elementary procedures may be grouped into the following classes:
-	call establishment procedures;
-	call clearing procedures;
-	call information phase procedures;
-	miscellaneous procedures.
The terms "mobile originating" or "mobile originated" (MO) are used to describe a call initiated by the mobile station. The terms "mobile terminating" or "mobile terminated" (MT) are used to describe a call initiated by the network.
Figure 5.1a/3GPP TS 24.008 gives an overview of the main states and transitions on the mobile station side. 
The MS side extension figure 5.1a.1/3GPP TS 24.008 shows how for the Network Initiated MO call the MS reaches state U1.0 from state U0 $(CCBS)$.
Figure 5.1a.2/3GPP TS 24.008 illustrates the additional state transitions possible in the MS due to SRVCC handovers from PS to CS or 5G-SRVCC handover from NG-RAN to UTRAN.
Figure 5.1a.3/3GPP TS 24.008 illustrates the additional state transitions possible in the MS due to SRVCC handovers from CS to PS.
Figure 5.1b/3GPP TS 24.008 gives an overview of the main states and transitions on the network side. 
The Network side extension figure 5.1b.1/3GPP TS 24.008 shows for Network Initiated MO Calls the Network reaches state N1.0 from state N0 $(CCBS)$.Figure 5.1b.2/3GPP TS 24.008 illustrates the additional state transitions possible in the network due to SRVCC handovers from PS to CS or 5G-SRVCC handover from NG-RAN to UTRAN.
Figure 5.1b.3/3GPP TS 24.008 illustrates the additional state transitions possible in the network due to SRVCC handovers from CS to PS.



Figure 5.1a/3GPP TS 24.008: Overview call control protocol/MS side



[image: ]Figure 5.1a.1/3GPP TS 24.008: Overview call control protocol/MS side, extension



Figure 5.1a.2/3GPP TS 24.008: Overview call control protocol/MS side, extension for SRVCC from PS to CS or 5G-SRVCC handover from NG-RAN to UTRAN
[image: ]
Figure 5.1a.3/3GPP TS 24.008: Overview call control protocol/MS side, extension for SRVCC from CS to PS
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Figure 5.1b/3GPP TS 24.008 Overview call control protocol/Network side

[image: ]
Figure 5.1b.1/3GPP TS 24.008 Overview call control protocol/Network side, extension



Figure 5.1b.2/3GPP TS 24.008: Overview call control protocol/Network side, extension for SRVCC from PS to CS or 5G-SRVCC handover from NG-RAN to UTRAN
[image: ]
Figure 5.1b.3/3GPP TS 24.008: Overview call control protocol/Network side, extension for SRVCC from CS to PS


***** Next change *****
[bookmark: _Toc11257227]5.2.1.11	Speech Codec Selection
For speech calls, a mobile station implementing this version of the protocol shall indicate all codecs that it supports for UTRAN in the Supported Codec List information element. Codecs for GERAN shall be indicated in the Bearer Capability information element, if this information element is included. Additionally, if the mobile station supports codecs for GERAN and UTRAN, it shall indicate the codecs for GERAN also in the Supported Codec List information element.
If the network does not receive a Supported Codec List information element then for speech calls in UTRAN it shall select the default UMTS speech codec.
For speech calls in GERAN, if the network does not receive a Supported Codec List information element nor a Bearer Capability information element, the network shall select GSM full rate speech version 1.
The network shall determine the default UMTS speech codec by the following:
i)	If no GSM Speech Version codepoints are received in the Supported Codec List IE or in octet 3a etc. of the Bearer Capabilities IE then a "UMTS only" terminal is assumed and the default UMTS speech codec shall be UMTS_AMR.
ii)	If at least one GSM Speech Version codepoint is received in the Supported Codec List IE or in octet 3a etc. of the Bearer Capabilities IE then the ME supports GSM and UMTS and the default UMTS speech codec shall be UMTS_AMR_2.
NOTE 1:	In case (ii), if the call is set up in A/Gb or GERAN Iu mode by a R99 ME, call control in the core network may treat the ME as a "GSM only" ME. The default UMTS speech codec will only become relevant when an intersystem handover to UTRAN Iu mode is initiated by the radio access network, and can be determined when this procedure is started.
If the Supported Codec List IE is received, then the network shall use this list to select the codec for Iu mode and indicate the selected codec to the ME via RANAP and RRC protocol in the NAS Synchronisation Indicator IE. See 3GPP TS 25.413 [19c], 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111].
The NAS Synchronisation Indicator IE shall be coded as the 4 least significant bits of the selected codec type (CoID) defined in 3GPP TS 26.103 [83], subclause 6.3.
The network shall determine the preference for the selected codec type; codec type prioritisation is not provided by the ME.
The ME shall activate the codec type received in the NAS Synchronisation Indicator IE.
If the mobile station does not receive the NAS Synchronisation Indicator IE (RRC protocol)
-	during setup of a speech call;
-	during inter-system handover of a speech call from A/Gb or GERAN Iu mode to UTRAN Iu mode;
-	during an in-call modification from data to speech; or
-	during a SRVCC handover to UTRAN Iu mode,; or
-	during a 5G-SRVCC handover from NG-RAN to UTRAN Iu mode,
then it shall select the UMTS_AMR_2 speech codec.
NOTE 2:	If the network does not support UMTS_AMR_2, it may activate the UMTS_AMR codec and indicate to the mobile station that it shall select UMTS_AMR_2. According to 3GPP TS 26.103 [83], subclause 5.4, no interworking problem will occur in this case.
If the mobile station has selected a speech codec for UTRAN Iu mode, it shall keep this codec until
-	a new codec is requested by the network by sending a NAS Synchronisation Indicator IE (RRC protocol);
-	a new codec is requested by the network during inter-system handover from UTRAN Iu mode to A/Gb or GERAN Iu mode; or
-	an in-call modification from speech to data is performed.
For adaptive multirate codec types no indication of subsets of modes is supported in this protocol, from the mobile station or to the mobile station. It is a pre-condition that the support of such codec types by the mobile station implicitly includes all modes defined for that codec type.



***** Next change *****
[bookmark: _Toc11257253]5.2.4.1	General
Before call establishment for SRVCC or vSRVCC can be initiated in the mobile station, the MM connection must be established by the network.
At PS to CS domain change from S1 mode or Iu mode due to SRVCC handover or vSRVCC handover (see 3GPP TS 23.216 [126]), the RR sublayer in the MS indicates to the MM layer if a voice only SRVCC handover or a voice and video SRVCC handover was completed successfully. At reception of this indication, the MS that supports SRVCC or vSRVCC shall establish an MM connection as specified in subclause 4.5.1.8 and either proceeds with subclause 5.2.4.2 if the indication is that voice only SRVCC was completed successfully or proceeds with subclause 5.2.4.2a if the indication is that voice and video SRVCC was completed successfully.
[bookmark: _GoBack]At 5G-SRVCC handover from NG-RAN to UTRAN (see 3GPP TS 23.216 [126]), the RR sublayer in the MS indicates to the MM layer if 5G-SRVCC handover from NG-RAN to UTRAN was completed successfully. At reception of this indication, the MS that supports 5G-SRVCC handover from NG-RAN to UTRAN shall establish an MM connection as specified in subclause 4.5.1.8 and proceeds with subclause 5.2.4.2 if the indication is that 5G-SRVCC handover from NG-RAN to UTRAN was completed successfully.


***** Next change *****
[bookmark: _Toc11257254]5.2.4.2	Call activation for SRVCC
If the MS
-	supports SRVCC and the MS has a voice media stream previously carried over the PS domain that is handed over to the CS domain via SRVCC; or
-	supports SRVCC or vSRVCC and the MS has a voice media stream and a video media stream of a single session previously in S1 mode carried over the PS domain and only the voice media stream is handed over to the CS domain via SRVCC; or
-	supports 5G-SRVCC handover from NG-RAN to UTRAN and the MS has a voice media stream previously in the N1 mode that is handed over to the CS domain via 5G-SRVCC handover from NG-RAN to UTRAN
and the session is in the "confirmed" state (defined in IETF RFC 3261 [137]), and the call control entity in "null" state receives indication "MM connection establishment due to SRVCC handover", the call control entity of the MS shall enter the "active" state, set the auxiliary state (defined in 3GPP TS 24.083 [27]) to "idle", set the multi party auxiliary state (defined in 3GPP TS 24.084 [28]) to "idle" and indicate the call establishment to upper layers. The MS and the network shall locally set the TI value of the call to "000" and the TI flag value as in mobile terminated call. If a single voice media stream is handed over and:
-	if the session is on hold, the setting of the auxiliary state (as defined in 3GPP TS 24.083 [27]) is described in 3GPP TS 24.237 [136]; and
-	if the session is a conferencing session, the setting of the multi party auxiliary state (as defined in 3GPP TS 24.084 [28]) is described in 3GPP TS 24.237 [136].
If the MS supports single radio PS to CS access transfer for calls in alerting state as specified in 3GPP TS 24.237 [136] subclause 12.2.3B, and the MS has a single voice media stream over the PS domain that is handed over to the CS domain via SRVCC, and the call control entity of the MS in the "null" state receives an indication "MM connection establishment due to SRVCC handover" then:
-	the call control entity shall indicate to the upper layers that call establishment is due to SRVCC handover;
-	if the upper layers indicate that the media stream(s) is/are associated with a mobile originated session in the "early" state (defined in IETF RFC 3261 [137]) according to the conditions specified in 3GPP TS 24.237 [136] subclause 12.2.3B.3.2, the call control entity of the MS shall enter the "call delivered" state for this transaction. The MS and the network shall locally set the TI value of the call to "000" and the TI flag value as in mobile terminated call; and
-	if the upper layers indicate that the media stream(s) is/are associated with a mobile terminating session in the "early" state (defined in IETF RFC 3261 [137]) according to the conditions specified in 3GPP TS 24.237 [136] subclause 12.2.3B.3.1, the call control entity of the MS shall enter the "call received" state for this transaction. The MS and the network shall locally set the TI value of the call to "000" and the TI flag value as in mobile terminated call.
If the MS supports single radio PS to CS SRVCC for originating calls in pre-alerting phase as specified in 3GPP TS 24.237 [136] subclause 12.2.3B, and the MS has a single voice media stream over the PS domain that is handed over to the CS domain via SRVCC, and the call control entity of the MS in the "null" state receives an indication "MM connection establishment due to SRVCC handover" then:
-	the call control entity shall indicate to the upper layers that call establishment is due to SRVCC handover; and
-	if the upper layers indicate that the media stream(s) is/are associated with a mobile originated session in the "early" state (defined in IETF RFC 3261 [137]) according to the conditions specified in 3GPP TS 24.237 [136] subclause 12.2.3B.3.3, the call control entity of the MS shall enter the "mobile originating call proceeding" state for this transaction. The MS and the network shall locally set the TI value of the call to "000" and the TI flag value as in mobile terminated call.
If the MS supports single radio PS to CS SRVCC for terminating calls in pre-alerting phase as specified in 3GPP TS 24.237 [136] subclause 12.2.3B, and the MS has a single voice media stream over the PS domain that is handed over to the CS domain via SRVCC, and the call control entity of the MS in the "null" state receives an indication "MM connection establishment due to SRVCC handover" then:
-	the call control entity shall indicate to the upper layers that call establishment is due to SRVCC handover; and
-	if the upper layers indicate that the media stream(s) is/are associated with a mobile terminated session in the "early" state (defined in IETF RFC 3261 [137]) according to the conditions specified in 3GPP TS 24.237 [136] subclause 12.2.3B.3.2, the call control entity of the MS shall enter the "call present" state for this transaction. The MS and the network shall locally set the TI value of the call to "000" and the TI flag value as in mobile terminated call.
If the MS has additional voice media streams carried over the PS domain that are handed over to the CS domain via SRVCC, the call states for the transactions and the setting of the TI value and TI flag for these additional media streams are described in 3GPP TS 24.237 [136].
If the MS supports multicall, the MS shall locally set SI value to "1" and the MS shall assume that the network does not support multicall. The network shall also locally set SI value to "1".
If the MS has a mobile originating session in the "early" state (as defined in IETF RFC 3261 [137]) and is providing an internally generated alerting indication to the user prior to the SRVCC handover, then after transitioning from the PS domain, the MS shall continue to provide the internal alerting indication to the user. The alerting indication is stopped when the user connection is attached.
If the MS has a mobile originated session established upon a request from the upper layers to establish an eCall over IMS, then after transitioning from the PS domain, the MS shall support inband transfer of the updated MSD according to 3GPP TS 26.267 [161].



***** Next change *****
[bookmark: _Toc11257257]5.2.4.3	Traffic channel assignment and user connection attachment
An appropriate traffic channel for the call is assigned in SRVCC handover or , vSRVCC handover or 5G-SRVCC handover from NG-RAN to UTRAN.
For SRVCC handover or 5G-SRVCC handover from NG-RAN to UTRAN, the mobile station shall attach the user connection:
-	when the call control entity enters the "active" state or the "call received" state;
-	when the call control entity enters the "call delivered" state, if prior to SRVCC the MS in the PS domain was receiving media for the session subjected to SRVCC handover or 5G-SRVCC handover from NG-RAN to UTRAN; and
-	when the call control entity enters the "mobile originating call proceeding" state, if prior to SRVCC the MS in the PS domain was receiving media for the session subjected to SRVCC handover or 5G-SRVCC handover from NG-RAN to UTRAN.
NOTE:	The attachment of the user connection prior to entering the "active" state allows the network to provide in-band tones and announcements to the UE.
For vSRVCC handover, the mobile station shall attach the user connection when the call control entity enters the "active" state.
For SRVCC or vSRVCC handover to a speech call, the principles of speech codec selection are described in subclause 5.2.1.11.
For vSRVCC handover to a circuit-switched multimedia call, further requirements are specified in subclause 5.3.6.6.

***** End of changes *****
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