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1. Introduction

There used to be a long discussion on MBMS service activation scenarios, among which two main options were given, which were Transparent IGMP and MBMS specific activation methods. Both options have advantages as well as disadvantages and we needn’t recall them in detail since they are already well known. As a consensus reached in SA2#29 SF meeting at last, these two options were found to be able to join into one method combining advantages of both options and the new activation method (in the following, we call it TS method for convenience) was accepted into current MBMS TS 23.246. But it could have been better if some more specific clarification had been given because the TS method is easy to cause confusion which shadows the benefits it brings us. So we consider it a principal requirement for a clarification and in this paper we try to deal with some points in the TS method that may cause confusion and for convenience following definitions are given which are often used in the paper:

U-GGSN: A GGSN towards which UE activates its default PDP Context and sends IGMP Join message. The default PDP context can possibly be used for UE’s other uni-cast PS services (i.e. traditional PtP services).

M-GGSN: A GGSN towards which UE activates its MBMS PDP Context. MBMS multicast data are transmitted from BM-SC via M-GGSN to downlink entities (SGSN, RAN, UE).

2. Fast Information and Asked Questions
The following figures and texts are extracted from current MBMS TS 23.246 V0.4.0 and Ref[1] for fast information, and following them are some questions ever asked about the activation scenario in the TS.

· The first extraction from MBMS TS 23.246

8.2
 MBMS Multicast Service Activation

The activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signaling procedure between the UE and the network. The procedure establishes UE specific MBMS PDP contexts in UE, SGSN and GGSN for each activated MBMS multicast service comparable to PtP PDP contexts.
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Figure 1. The activation of an MBMS multicast service

1. The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access.

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 service identified by an IP multicast address.

3. This signaling between GGSN and BMSC is FFS. It may be per user service access authorization.
4. The GGSN receives the IGMP Join request and sends an MBMS notification request to the SGSN. 

5. The SGSN requests the UE to activate an MBMS context.

6. The UE creates an MBMS PDP context and sends an Activate MBMS Context Request 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. 

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

8. It is FFS whether the SGSN performs a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN or whether another network entity performs this check. The SGSN creates an UE specific MBMS PDP context and sends Create MBMS Context Requests to the GGSN. 
9. This signaling between GGSN and BMSC is FFS. It may be per user service access authorization and/or signaling of the GGSNs interest to receive the MBMS service data (per service and not per user). Also the GGSN or another network entity may perform a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN.
10. The GGSN creates an MBMS PDP context for the UE and sends Create MBMS Context Response to the SGSN.
11. The SGSN sends an Activate MBMS Context Accept to the UE.

· The second extraction from Ref [1]
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Figure 2: Transparent IGMP/MLD service activation

1.
The UE activates a default, typically best-effort PDP context. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access (in which case filtering rules must be configured appropriately in the GGSN to allow IGMP traffic over this PDP context
).

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 service identified by an IP multicast address.

3.
The GGSN, acting as a regular IP multicast router, receives the IGMP/MLD Join and contacts the BM-SC to check whether the user is allowed to access this service. The BM-SC may reject the access request e.g. because the user has not subscribed to this particular service or because the requested IP multicast address does not correspond to any available MBMS service. If the BM-SC replies “service unknown”, the GGSN may decide, based on operator policies, to deliver the multicast data over the default PDP context as per R’99 (the user might be trying to join an external IP multicast service).

4.
If the MBMS access control procedure was successful, then the GGSN sends a Create MBMS Context Request to the SGSN, requesting it to add this UE to the list of receivers of this MBMS service. The SGSN then checks the user subscription to see if it is allowed to access MBMS services in general.

5.
The SGSN may initiate some procedure towards the RAN to establish the necessary context information and/or radio bearers. The exact procedure is FFS but is of no consequence for the matter discussed in this document.

6.
The SGSN sends an Activate MBMS Context Request (Linked TI, TMGI) to the UE. This message informs the UE about the activation of the MBMS context and provides the linked TI, which is the TI of the default PDP context. This is required for the MT to forward the received IP packets to the correct IP stack in the TE, i.e. the one that was used to send the Join message. The SGSN may provide a temporary group identifier (TMGI) that could be used for e.g. paging (this is FFS).

7.
The UE links the MBMS context to the default PDP context and replies with an Activate MBMS Context Accept.

8.
The SGSN acknowledges the successful creation of the MBMS context for this UE to the GGSN.
· Questions ever asked about the TS method

For the new activation signaling flow, there were several questions ever asked as the following:

1. What are benefits of the TS method in figure1 compared to old Transparent IGMP in figure2, since the former one seems to introduce more signaling steps?

2. In step 6 of figure1 why does UE contain IP multicast address and APN again (which causes additional load over air interface), since SGSN can get these information more efficiently from the MBMS Notification Request Message sent from GGSN in step 5?

3. What does the sentence in step 6 “An APN may indicate a specific GGSN” actually mean? Does it make SGSN to send “Create MBMS Context Request” to the GGSN that sends “MBMS Notification Request” in step 4 or possibly to another different GGSN?

When we look at these questions in detail, we can see that the questions ( or we can say confusions) stem from the role that a GGSN plays in the MBMS activation scenario, therefore we need to cast light on GGSN’s position before answering these questions. Detailed discussions are given in the following section 3.

3. Discussion

Related to the role that a GGSN plays in the TS method, two possible cases can be deduced in figure1 from UE’s point of view:

3.1 Case 1: U-GGSN and M-GGSN is always the same GGSN
For each UE in case 1, it activates its PDP Context and MBMS PDP Context in the same GGSN, i.e. the U-GGSN and M-GGSN for each UE is always the same GGSN. Figure3 is an example of case 1 when there are multiple UEs receiving MBMS services.
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Figure 3

As shown in figure3, UE1 activates its PDP and MBMS PDP contexts towards GGSN1, UE2 and UE3 activate their PDP and MBMS PDP Contexts towards GGSN2. This is a possible case because we have a common understanding that UE1, UE2 and UE3 activate their PDP contexts by normal R99 PDP context activation procedure, and these PDP contexts can be used for other basic IP services like WAP or internet access, and hence UE1, UE2 and UE3 may activate their PDP contexts towards different GGSNs (GGSN1 or GGSN2 ) for different IP services, thus causing their MBMS PDP Contexts also created in different GGSNs (GGSN1 or GGSN2). 

In figure3 we can also see that SGSN1 may receive the same MBMS data from GGSN1 and GGSN2, because UE1 and UE2 activates their MBMS PDP Contexts in different GGSNs (GGSN1 and GGSN2). Of course one may argue that by some optimization method or specific solution, SGSN1 can receive or choose only one single flow of MBMS data. But in this paper we are not going to discuss about advantages or disadvantages of the TS method. What we are really focused on is that, if case1 is true, then the TS method in figure1 and Old Transparent IGMP method in figure2 have both the similar disadvantages as well as the similar advantages (Advantages of IGMP are not necessary to be mentioned here since it is already well known). 

Then why do we choose the TS method, since it seems to just introduce more signaling steps than old Transparent IGMP, i.e. question1 in section2 has no proper answer. For example, step 4 in figure1 can be replaced by step 4 in figure2, and step 5, 6 and 11 in figure1 can be replaced by 6, 7 in figure2, and step 8, 10 in figure1 can be replaced by step8 in figure2, i.e. old Transparent IGMP method is more optimized than the TS method. Related to question 2 and 3, the answer in case 1 seem to be like: UE doesn’t need to send IP multicast address plus APN again (maybe a service ID is more proper) since SGSN can get the information in step 4 and SGSN will always send UE’s request to the same GGSN to which UE sends IGMP join message.

As seen from above discussion, if case 1 is true, we can see no reason to choose the TS method, then how can we convince ourselves that the TS method is output of not only a compromise way for political reason but also a technical progress? But fortunately, we believe that although it is not clarified so far, the TS method is designed not for case 1 but for case 2, which has more benefits and is described in the following section 3.2. 

3.2 Case 2: U-GGSN and M-GGSN is possibly the same or different GGSN
For each UE in case 2, it activates its PDP Context in one GGSN (U-GGSN) and its MBMS PDP Context in the same GGSN (i.e. U-GGSN and M-GGSN is the same GGSN for this UE) or possibly another GGSN than its U-GGSN (i.e. U-GGSN and M-GGSN is different for this UE). Figure4 is an example of case 2 when there are multiple UEs receiving MBMS services.
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Figure 4

As shown in figure4, UE1 activates its PDP context towards GGSN1 and MBMS PDP context towards GGSN2, UE2 and UE3 activate their PDP Contexts and MBMS PDP contexts towards GGSN2. Hence GGSN1 is U-GGSN of UE1, and GGSN2 is U-GGSN of UE2 and UE3, and additionally for UE1, UE2 and UE3, GGSN2 is their M-GGSN. For PDP context activation procedure, this is a possible case as already illustrated in previous section 3.1. Then for MBMS PDP context activation procedure, how do UE1, UE2 and UE3 have their MBMS PDP contexts activated all in GGSN2? This is the key point that makes case 2 different from case 1 and it is also the key point that needs to be clarified. The answer lies in that the APN carried in Create MBMS Context Request message sent from UE to SGSN in step 6 of figure1 shall indicate a specific GGSN (M-GGSN) that forwards MBMS data. For more clearer understanding the basic scenario of the TS method in case 2 can be like: 

(1)A U-GGSN receiving IGMP Join is responsible for notifying SGSN about a UE requesting a MBMS service; 

(2)SGSN requests the UE to activate the MBMS service it has requested; 

(3)UE specifically activates the MBMS services by sending Create MBMS Context Request containing IP multicast address and APN which UE knows from service announcement or the Request MBMS Context Activation sent from SGSN; 

(4) SGSN sends request to M-GGSN indicated by the APN (maybe we can say MBMS APN here for clearer definition). 

(5)Following other steps as in a specific activation method. 

From above description, the TS method has the following benefits:

· SGSN receives MBMS data from only one GGSN(M-GGSN) per MBMS service

· Benefits of old Transparent IGMP method

· Benefits of old MBMS specific activation method

It should be pointed out that the said benefits as above bullets are not new discoveries but inherent attributes of the TS method, and it just need clarifications, by which we can see the real purpose of combining Transparent IGMP method and MBMS Specific method, i.e. using IGMP for choosing a MBMS service and then specifically activates the chosen MBMS service. In addition, answers to questions asked in section 2 have been included in above illustration part of this section.

4. Conclusion
In light of discussions given in this paper, Samsung proposes to update TS 23.246 v0.4.0 as the following:

· The first update is as the following:

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions defined in 3GPP TS 21.905 [1] and 3GPP TS 22.146 [2] and the following apply:

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS services available.
U-GGSN: A GGSN towards which UE activates its default PDP Context and sends IGMP Join message. The default PDP context can possibly be used for UE’s other uni-cast PS services (i.e. traditional PtP services).

M-GGSN: A GGSN towards which UE activates its MBMS PDP Context. MBMS multicast data are transmitted from BM-SC via M-GGSN to downlink entities (SGSN, RAN, UE).
· The second update is as the following:

8.2
MBMS Multicast Service Activation

The activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signaling procedure between the UE and the network. The procedure establishes UE specific MBMS PDP contexts in UE, SGSN and M-GGSN for each activated MBMS multicast service comparable to PtP PDP contexts.
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Figure4. The activation of an MBMS Multicast Service
1. The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access.

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 service identified by an IP multicast address.

3. This signaling between U-GGSN and BMSC is FFS. It may be per user service access authorization.
4. The U-GGSN receives the IGMP Join request and sends an MBMS notification request to the SGSN. 

5. The SGSN requests the UE to activate an MBMS context.

6. The UE creates an MBMS PDP context and sends an Activate MBMS Context Request to the SGSN. The IP multicast address identifies the MBMS multicast service, which the UE wants to join/activate. An APN  indicates a specific GGSN, i.e. the M-GGSN. 

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

8. It is FFS whether the SGSN performs a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN or whether another network entity performs this check. The SGSN creates an UE specific MBMS PDP context and sends Create MBMS Context Requests to the M-GGSN. 
9. This signaling between M-GGSN and BMSC is FFS. It may be per user service access authorization and/or signaling of the GGSNs interest to receive the MBMS service data (per service and not per user). Also the M-GGSN or another network entity may perform a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN.
10. The M-GGSN creates an MBMS PDP context for the UE and sends Create MBMS Context Response to the SGSN.
The SGSN sends an Activate MBMS Context Accept to the UE.
5. References
[1] S2-030139, “Comparisons of MBMS Multicast Service Activation alternatives” from Ericsson in SA2#29, SF, USA.


































� 	Note that IGMP messages are never routed on IP level since they carry a TTL equal to 1, hence IGMP messages will never leave the GGSN.
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