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*************** First Change ********************
6.1
MBMS UE Context

The MBMS UE Context contains UE-specific information related to a particular MBMS bearer service that the UE has joined. An MBMS UE Context is created in the UE, SGSN,GGSN and BM-SC Membership function when the UE joins an MBMS bearer service. In the SGSN, an MBMS UE Context is also created as a result of an inter-SGSN routing area update after the transfer of the MBMS UE Context from the old SGSN.

In Iu mode, all MBMS UE Contexts of a UE are provided via MBMS UE Linking mechanism to the BSC/SRNC at least when the first PS RAB is established for the UE, or when the UE performs MBMS Multicast Service Activation. MBMS UE Contexts are provided to the Iu mode BSC/SRNC regardless whether MBMS Sessions are ongoing or not (i.e. before, between and after Sessions). In addition, all MBMS UE Contexts of a UE are provided via MBMS UE Linking mechanism when a UE, which has an MBMS UE Context active, moves to PMM-Connected state via the MBMS Service Request procedure for the purpose of MBMS.

In the UE, SGSN and GGSN, the MBMS UE Context is stored independently. There is one MBMS UE Context per MBMS bearer service that the UE has joined.

In the Iu mode BSC/RNC, the MBMS UE Contexts are stored as part of the UE Context of the BSC/RNC.
An MBMS UE Context, once created, can be in one of two states reflecting the status of the corresponding MBMS bearer service.
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Figure X: MBMS UE Context State Model

'Active' reflects the state of an MBMS UE Context in which the UE can receive the MBMS service. This state is maintained as long as the UE activated the MBMS Bearer service and UE in GPRS attach status.
'Standby' reflects the state of an MBMS UE Context in which the UE can not receive the MBMS service. This state is maintained as long as the UE activated the MBMS Bearer service and the UE in GPRS detach status.
The content of the MBMS UE Context is described in Table 1.

Table 1: MBMS UE Context

	Parameter
	Description
	UE
	SGSN
	GGSN
	RNC
	BSC
	BM-SC

	IP multicast address
	IP multicast address identifying an MBMS bearer that the UE has joined.
	X
	X
	X
	X
	Iu - X

Gb - none
	X

	APN
	Access Point Name on which this IP multicast address is defined.
	X
	X
	X
	X
	Iu - X

Gb – none
	X

	GGSN Address in Use
	The IP address of the GGSN currently used
	
	X
	
	
	
	

	SGSN address
	The IP address of SGSN
	
	
	X
	
	
	

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer.
	X
	X
	
	X
	Iu - X

Gb – none
	

	
	
	
	
	
	
	
	

	State
	State of MBMS UE Context
	X
	X
	X
	
	
	X

	IMSI
	IMSI identifying the user.
	X
	X
	X
	(1)
	Iu – (1)

Gb – (2)
	X

	TI
	Transaction Identifier
	X
	X
	
	
	
	

	MBMS_NSAPI
	Network layer Service Access Point Identifier which identifies an MBMS UE Context.
	X
	X
	X
	X
	
	

	Additional MBMS Trace Info
	Identifies additional information required to perform trace.
	
	(3)
	(3)
	
	
	(3)

	Trace Reference
	Identifies a record or a collection of records for a particular trace.
	
	(3)
	(3)
	(3)
	(3)
	

	Trace Type
	Indicates the type of trace.
	
	(3)
	(3)
	(3)
	(3)
	

	Trigger Id
	Identifies the entity that initiated the trace.
	
	(3)
	(3)
	(3)
	(3)
	

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).
	
	(3)
	(3)
	(3)
	(3)
	


 
(1)
The IMSI is available within the UE Context which contains the MBMS UE Context.
(2)
IMSI availability does not depend on MBMS.
(3)
Trace parameters are only stored if trace is activated.
*************** Second Change ********************
8.2
MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of data from a specific multicast MBMS bearer service. The activation is a signalling procedure between the UE and the network. The procedure establishes MBMS UE contexts in UE, SGSN and GGSN and Iu mode BSC/RNC for each activated multicast MBMS bearer service.
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Figure 7: The activation of an MBMS multicast service

1.
The UE activates a general purpose PDP context if one is not already established.

2.
The UE sends an IGMP (IPv4) or MLD (IPv6) Join message over the default PDP context to signal its interest in receiving a particular multicast MBMS bearer service identified by an IP multicast address.

3.
The GGSN sends an MBMS Authorization Request seeking authorization for the activating UE to receive data. The MBMS Authorization Request may include trace information (Additional MBMS Trace Info), if activated. The authorization decision, which may be based on subscription data in the BM-SC, Membership function is provided in the MBMS Authorization Response together with the APN to be used for creation of the MBMS UE context. If the MBMS Authorization Response indicates that the UE is not authorized to receive the MBMS data the process terminates with no additional message exchange.

4a.
The GGSN sends an MBMS Notification Request (IP multicast address, APN) to the SGSN. The IP multicast address is the one requested by the UE in the Join request. The APN may be different from the APN to which the default PDP context has been activated. In any case, the APN may resolve to a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. The GGSN starts a MBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not support MBMS.

4b.
The SGSN sends a MBMS Notification Response (Cause) to the GGSN that sent the MBMS Notification Request, where Cause shall indicate whether or not the MBMS context activation will proceed. Upon reception of the response message with Cause indicating unsuccessful operation the GGSN should not send any further MBMS Notification Request messages. The procedure is then terminated.

5.
The SGSN sends a Request MBMS Context Activation (IP multicast address, APN, TI) to the UE to request it to activate an MBMS UE Context. TI was chosen by the SGSN and contains a value not used by any other activated PDP context and MBMS UE context for this UE.
6.
The UE creates an MBMS UE context and sends an Activate MBMS Context Request (IP multicast address, APN, MBMS_NSAPI, MBMS bearer capabilities) to the SGSN. The IP multicast address identifies the MBMS multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. The MBMS bearer capabilities indicate the maximum QoS the UE can handle. The MBMS_NSAPI was chosen by the UE and contains a value not used by any other activated PDP context and MBMS UE context for this UE. If the SGSN has the MBMS Bearer Context information for this MBMS bearer service, the SGSN should verify the UE's MBMS bearer capabilities. If the SGSN determines that the UE's MBMS bearer capabilities are less than the Required MBMS Bearer Capabilities, it shall reject the request for activation of an MBMS context with an appropriate cause.

7.
If the MBMS UE Context was not established, the SGSN sends a MBMS Notification Reject Request (Cause) to the GGSN that sent the MBMS Notification Request, where Cause shall indicate the reason why the MBMS UE Context could not be established. The GGSN then sends a MBMS Notification Reject Response back to the SGSN. This should prevent further sending of MBMS Notification Request messages. The procedure is then terminated.

8.
Security Functions may be performed, e.g. to authenticate the UE.

9.
In A/Gb mode and if BSS trace is activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type, Trigger Id, and OMC Identity) message to the BSS. Trace Reference, and Trace Type are copied from the trace information received from the HLR or OMC.

10.
The SGSN creates an MBMS UE context and sends a Create MBMS Context Requests (IP multicast address, APN, MBMS_NSAPI, IMSI, MSISDN, RAI, IMEI-SV, RAT Type, MS Time Zone, CGI/SAI, Trace Reference, Trace Type, Trigger Id, OMC Identity , Additional MBMS Trace Info) to the GGSN. The SGSN shall include Trace Reference, Trace Type, Trigger Id, and OMC Identity if GGSN trace is activated. The SGSN shall include Additional MBMS Trace Info if BM-SC trace is activated. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from the trace information received from the HLR or OMC. The inclusion of CGI/SAI shall be according rules detailed in sub-clause 15.1.1a in TS 23.060 [15].
11.
The GGSN sends an MBMS Authorization Request (IMSI, MSISDN, RAI, IMEI-SV, RAT Type, MS Time Zone, CGI/SAI, Additional MBMS Trace Info) seeking authorization for the activating UE. The GGSN shall include Additional MBMS Trace Info if BM-SC trace is activated. The CGI/SAI is included, if available. The authorization decision is provided in the MBMS Authorization Response. The BM-SC creates an MBMS UE Context.
12.
If the GGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the GGSN sends a MBMS Registration Request to the BM-SC. See subclause "MBMS Registration Procedure".


If no TMGI has been allocated for this MBMS bearer service, the BM-SC will allocate a new TMGI. This TMGI will be passed to GGSN and SGSN via the MBMS Registration Response message and further to UE via Activate MBMS Context Accept message.


The BM-SC responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the GGSN to the "list of downstream nodes" parameter in its MBMS Bearer Context. See subclause "MBMS Registration Procedure".

13.
The GGSN creates an MBMS UE context and sends a Create MBMS Context Response to the SGSN.

14.
If the SGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the SGSN sends a MBMS Registration Request to the GGSN. See subclause "MBMS Registration Procedure".


The GGSN responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the SGSN to the "list of downstream nodes" parameter in its MBMS Bearer Context. See subclause "MBMS Registration Procedure".

15.
The SGSN provides Iu mode RAN with the MBMS UE Context(s) if at least one PS RAB is established for the UE.

16.
In Iu mode and if trace is activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type, Trigger Id, and OMC Identity) message to the RAN. Trace Reference, and Trace Type are copied from the trace information received from the HLR or OMC.

NOTE:
Step 16 is applied when the trace activation is triggered by means of signalling. Another alternative is the triggering of trace activation by the OMC. The details of both Trace Activation procedures are described in TS 32.422 [14].

17.
The SGSN sends an Activate MBMS Context Accept (TMGI, MBMS bearer capabilities) to the UE. The MBMS bearer capabilities indicate the maximum QoS that is used by this MBMS bearer service and the UE may take it into account when further MBMS bearer services are activated. If it was not possible to verify the UE's MBMS bearer capabilities in Step 6, the UE's MBMS bearer capabilities shall be verified now. If the SGSN determines that the UE's MBMS bearer capabilities are lower than the Required MBMS Bearer Capabilities the SGSN rejects the request for activation of an MBMS context indicating an appropriate cause and starts the deactivation of the already established MBMS UE contexts.

*************** Third Change ********************
8.7
MBMS Multicast Service Deactivation

The multicast service deactivation is a signalling procedure between the UE and the network. The procedure removes the MBMS UE Context from the UE, RAN, SGSN and GGSN for a particular MBMS multicast service. The multicast service deactivation can be initiated by:

-
The UE;
-
The GGSN;

-
The BM-SC; or

-
The SGSN

All these cases are contained in the procedure illustrated in figure 13. The UE initiated Multicast Service Deactivation starts with step 1), the BM-SC initiated Multicast Service Deactivation starts with step 3), the GGSN initiated Multicast Service Deactivation starts with step 4), the SGSN initiated Multicast Service Deactivation starts with step 5) or 9), and the MBMS UE de-linking is performed at step 7).
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Figure 13: MBMS Multicast Service Deactivation

1.
The UE sends an IGMP (IPv4) or MLD (IPv6) Leave message (here, the Leave message means Leave Group message in RFC 2236 for IGMP (IPv4) and Multicast Listener Done in RFC2710 for MLD (IPv6)) over the default PDP context to leave a particular multicast service identified by an IP multicast address.

2.
The GGSN sends a Leave Indication (IP multicast address, APN,IMSI) to the BM-SC Proxy and Transport function, which forwards it to the BM-SC Membership function, indicating that the UE is requesting to leave the multicast service identified by the IP multicast address. The exact nature of the signalling between GGSN and BM-SC is specified in TS 29.061 [4].

3.
Upon reception of the Leave Indication, the BM-SC Membership function verifies that the IP multicast address corresponds to a valid MBMS bearer service and sends a UE Removal Request (IP multicast address, APN, IMSI) to the GGSN that originated the Leave Indication. The APN shall be the same that was provided during service activation (see "MBMS Multicast Service Activation"). The exact nature of the signalling between GGSN and BM-SC is specified in TS 29.061 [4]. The BM-SC Membership function may also initiate the deactivation of an MBMS UE Context for service-specific reasons (e.g. the service is terminated but the UE has not yet left the multicast group) by directly sending a UE Removal Request message to the GGSN.

4.
Upon reception of the UE Removal Request or for other reasons (e.g. Error cases), the GGSN sends an MBMS UE Context Deactivation Request (IP multicast address, APN, IMSI) to the SGSN. The IP multicast address, APN and IMSI together identify the MBMS UE Context to be deleted by the SGSN. The APN is the one received in step 3. The SGSN acknowledges reception of the MBMS UE Context Deactivation Request by sending an MBMS UE Context Deactivation Response to the GGSN.

5.
Upon reception of the MBMS UE Context Deactivation Request or for other reasons (e.g. due to a change in the roaming restrictions for the user) the SGSN sends a Deactivate MBMS Context Request (TI) to the UE. The TI identifies the MBMS UE Context to be deleted by the UE.

6.
The UE deletes the MBMS UE Context and sends a Deactivate MBMS Context Accept (TI) to the SGSN.

7.
If the UE is PMM-CONNECTED and has been already linked towards the RAN, t he SGSN sends a MBMS UE De-Linking Request to the RNC (IP multicast address, APN, TMGI). RAN deletes the MBMS UE Context and sends a MBMS UE De-Linking Response (TMGI ) to the SGSN.

8.
If dedicated radio resources are currently assigned to the UE for the reception of the MBMS data, the RAN releases these radio resources. If shared radio resources are currently assigned for the distribution of the MBMS data, the RAN may decide to move the remaining UEs to dedicated resources. The detailed procedures and conditions are specified in TS 25.346 [10] and TS 43.246 [11].

9.
Upon reception of the Deactivate MBMS Context Accept or for other reasons (e.g. due to expiry of the long timer that is started upon a periodic routeing area update not being received) the SGSN sends a Delete MBMS Context Request (MBMS_NSAPI) to the GGSN that holds the MBMS UE Context. This GGSN may be different from the GGSN that receives IGMP Leave request in step 1.

10.
The GGSN deletes the MBMS UE Context and sends a Deactivation Indication to the BM-SC to confirm the successful deactivation of the MBMS UE Context. The BM-SC, after receiving the Deactivation Indication, deletes the MBMS UE Context and sends a confirmation to the GGSN. The exact nature of the signalling between GGSN and BM-SC is specified in TS 29.061 [4].

11.
If the GGSN does not have any more users interested in this MBMS bearer service and the "list of downstream nodes" in the corresponding MBMS Bearer Context is empty, the GGSN sends a MBMS De-Registration Request to the BM-SC Proxy and Transport function. The BM-SC Proxy and Transport function responds with a MBMS De-Registration Response and removes the identifier of the GGSN from the "list of downstream nodes" parameter in its MBMS Bearer Context. See subclause "MBMS De-Registration Procedure".

12.
The GGSN confirms the deactivation of the MBMS UE Context to the SGSN by sending a Delete MBMS Context Response to the SGSN, which then deletes the MBMS UE Context.

13.
If the SGSN does not have any more users interested in this MBMS bearer service and the "list of downstream nodes" in the corresponding MBMS Bearer Context is empty, the SGSN sends an MBMS De-Registration Request to the GGSN. The GGSN responds with an MBMS De-Registration Response and removes the identifier of the SGSN from the "list of downstream nodes" parameter in its MBMS Bearer Context. See subclause "MBMS De-Registration Procedure".
*************** Fourth Change ********************
8.x
Sleep MBMS UE Contexts at GPRS Detach procedure
This procedure describes the handing of MBMS UE context when the UE and network perform GPRS Detach procedure. It bases on the MS-Initiated Detach procedure and Network-Initiated Detach procedure specified in TS 23.060 [15]. The procedure is performed regardless whether MBMS session are ongoing or not. The handing of any other nodes related with the UE is not changed compared to the procedure without MBMS. The procedure described below only show part of the Detach procedure which related with MBMS services.
At the time of the network nodes set the status of MBMS UE Contexts to “Standby”, the network may also set a timer.  When the timer is expired and the status of the MBMS UE Context have not changed, the nodes will remove the MBMS UE Contexts locally.  
The SGSN may start the following procedure when:

· MS sends Detach Request with the SGSN as MS-Initiated Detach procedure;
· SGSN initiate Detach procedure;

· HLR sends Cancel Location with the SGSN as HLR-Initiated Detach procedure. 
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Figure x: Sleep MBMS UE Contexts at GPRS Detach procedure
1. At Network-Initiated Detach procedure [15], the SGSN informs the UE that it has been detached, by sending Detach Request to the UE. The UE will set the state attribute of all MBMS UE Context to “Standby” locally.
At UE-Initiated Detach procedure [15], the UE informs the network detach by sending Detach Request to the SGSN. The UE sets the state attribute of all MBMS UE Contexts to “Standby” locally.
2. If the UE is PMM-CONNECTED and has been already linked towards the RAN, the SGSN sends a MBMS UE De-Linking Request to the RNC (IP multicast address, APN, TMGI). RAN deletes the MBMS UE Context and sends a MBMS UE De-Linking Response (TMGI) to the SGSN.
3. The SGSN sends Sleep MBMS UE Context Request (IMSI) messages to the GGSNs that hold the MBMS UE Contexts of the detached UE.
4. The GGSN sets the state attribute of all MBMS UE Context to “Standby” and sends Sleep Indication to the BM-SC to confirm the successful sleep the MBMS UE Contexts. The BM-SC, after receiving the Sleep Indication, sets the state attribute of all MBMS UE Context to “Standby” and sends a confirmation to the GGSN. The exact nature of the signalling between GGSN and BM-SC is specified in 3GPP ts 29.061 [4].
5. The GGSN confirms the sleeping of all the MBMS UE Contexts to the SGSN by sending a Sleep MBMS UE Context Response to SGSN, which then sets the state attribute of corresponding MBMS UE Contexts to “Standby”.
*************** Fifth Change ********************
8.y
Awake MBMS UE Contexts at GPRS Attach procedure
This procedure describes the handing of MBMS UE context when the UE and network perform GPRS attach procedure. It bases on the GPRS attach procedure specified in TS 23.060 [15]. The procedure is performed regardless whether MBMS session are ongoing or not. The handing of any other nodes related with the UE is not changed compared to the procedure without MBMS. The procedure described below only show part of the attach procedure which related with MBMS services.
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Figure y: Awake MBMS UE Contexts at GPRS Attach procedure
1. UE initiates the attach procedure by the transmission of an Attach Request message to the SGSN.
2. If the SGSN has not changed since detach based on the GPRS attach procedure in 3GPP TS 23.060 [15], the SGSN sends Awake MBMS UE Contexts Request (IMSI) messages to GGSNs which list on the “GGSN Address in Use” parameter in its MBMS UE Context. If the SGSN has changed since detach, the old SGSN perform “MBMS Multicast Service Deactivation” procedure from step 7.
3. The GGSN sets the state attribute of all MBMS UE Context to “Active” and sends Awake Indication to the BM-SC to confirm the successful Awake the MBMS UE Contexts. The BM-SC, after receiving the Awake Indication, sets the state attribute of the UE’s all MBMS UE Context to “Active” and sends a confirmation to the GGSN. The exact nature of the signalling between GGSN and BM-SC is specified in 3GPP ts 29.061 [4].

4. The GGSN confirms the awake of all the MBMS UE Contexts to the SGSN by sending an Awake MBMS UE Context Response to SGSN, which then sets the state attribute of corresponding MBMS UE Contexts to “Active”.
5. The SGSN sends an Attach Accept (MBMS Awake) message to the UE. The MBMS Awake indicates whether or not to awake the MBMS UE Contexts in UE. 
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