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1. Introduction

This contribution shows the differences existing between the two service provision mechanisms described in Tdoc S2-030151 (from Ericsson, Called Proposal A below) and Tdoc S2-0230096 (from Nortel, called Proposal B below).

This contribution highlights that these two architecture proposals have a lot of common principles and differ only on some specific points.

The goal of this contribution is to show that a global view of the main architecture and some architecture principles could be agreed and that points of divergence could be studied one by one later, without re-considering the basic agreements.

2. Highlight of differences

2.1 Service timeline

In both Proposal A and B, the service timeline is identical:
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Conclusion: 

The following functional steps exist for Multicast service provision:

1) UE service activation

2) Registration tree set up

3) BM-SC Service Availability

4) User plane establishment

5) Data distribution

 Note that the exact terminology has to be discussed. For instance, the following differences in terminology can be identified between the two proposals although they refer to the same functional steps:

· Service activation by the UE = “UE activation of MBMS service” or “join of the service”

· Service availability by the BM-SC = “Service Availability” or “Start transmission”.

2.2 Overview of service provisioning for PMM-CONNECTED users

In both proposals, the following basic scenario for PMM_CONNECTED mode UE activating a service (before service availability) is applicable:


[image: image2.wmf](1) UE Activation of the Multicas

t Service

 

(4) BM

-

SC Service Availability

 

(5) User plane establishment

 

(6) Data distribution

 

(0) Service Announcement

 

RNC/SGSN/GGSN

 

(3) Registration to the Service

 

At this point the 

MBMS service 

becomes available

 

BM

-

SC

 


Figure 1: Basic MBMS Multicast service provision for a user in PMM-CONNECTED mode activating the service before Service Availability.

2.3 UE Multicast Service activation (join of the service)

In both proposals, Multicast service activation is the process by which a subscriber joins (becomes a member of) a multicast group and is characterized by the following high-level flow:
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Conclusion:

Multicast service activation is the process by which a subscriber joins (becomes a member of) a multicast group, i.e. the user indicates to the network that he/she is willing to receive Multicast mode data of a specific service identified by the Multicast IP Address and the APN.

The Multicast Service Activation is characterized by:

The Multicast Service Activation (User Joining) procedure is initiated by the UE 

User activation can occur only after service announcement as the user gets the Service identifier in the announcement

User activation should take place only after service subscription to the Multicast service, else it will be rejected by the Network

User activation is a non predictable user action and can occur before Service Availability (data transmission is not started) or during data transfer already started for other users.

The following points are not closed and need further discussion:

· the user join request is sent either to the GGSN or to the SGSN depending whether service request message is based on a IGMP message or a  PDP Context Activation procedure. Network acknowledgement takes also a different form depending on the proposal.

· User access rights to access to a MBMS service can be done either through current SGSN/HLR check or a BM-SC subscription check.

· Providing the RAN with the UE link to the service can be done at service availability (Proposal A) or at user service activation of the service (Proposal B).

2.4 UE link to service in UTRAN
In both proposal, the SRNC and the DRNC knows which service a UE has activated (UE link to a service).

But the moment and the way this link is provided to SRNC and DRNC differs in the two proposals.

· In Proposal A: UE link to a service is provided only when service becomes available. UE link has to be forwarded over Iur if the UE is under a DRNC.

· In Proposal  B, UE link to a service is send over Iu at UE service activation (join).The link follows the UE mobility over Iur when the UE context is provided to the DRNC.

2.5 MBMS Service Registration tree setup

In both proposals, each RNC hosting UEs in PMM-CONNECTED mode that have activated (joined) the service receives service information (Multicast area, QoS…) in order to determine whether it shall distribute data in a point-to-point or in a point-to-multipoint mode to the UE. 

In both proposals, a registration tree is built bottom up to memorize which downstream node needs to receive the service information when the service will become available (ready to transfer data).

In Proposal A: 

· Registration tree is built bottom up from the SGSN: 

· the SGSN hosting at least one interested UE registers to the upstream GGSN and then to the BM-SC (MBMS Bearer request). 

· When the service becomes available:

· the service information is provided down through this registration tree to all registered SGSNs (Start Transmission message). 

· The SGSN forwards this information to the SRNC hosting interested UEs. One can consider that a SRNC is implicitly registered to get service information. 

· Service information is transferred to the DRNC the UE roams to via Iur interface.
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Figure 2 Registration tree in Proposal A
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Figure 4 distribution of service information at service availability in Proposal A
In Proposal B:

· Registration tree is built bottom up from the RNC: 

· the SRNC and the DRNC hosting at least one interested UE (presence of UE link) registers to the SGSN,  which registers to the GGSN and then to the BM-SC (MBMS Registration request).  (SRNC and DRNC know they host an interested UE as a UE link has been memorized at service activation and is propagated via Iur with the UE context in UTRAN)

· When the service becomes available:

· the service information is provided down through this registration tree to all registered RNCs (SRNCs and DRNCs) (Service Availability message) via Iu interface.
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Figure 3 Registration tree in Proposal B 


[image: image7.wmf] 

BM

-

SC

 

GGSN

1

 

SGSN2

 

S

RNC1

.

1

 

D

RNC

2

 

DRNC

3

 

Distribution of service 

information to SRNC 

and DRNC through the 

registration tree

 

SGSN1

 

Service availability

 

Figure 4 distribution of service information at service availability in proposal B
Conclusion:

A registration tree is built bottom up to memorize which downstream node needs to receive the service information when the service will become available (ready to transfer data):

· Service information registration is done bottom up based on presence of interested UE.

· At service availability, service information is distributed downwards by the BM-SC through this registration tree to both SRNC and DRNC hosting the UEs. 

· This service information is used by the UTRAN to determine whether point-to-point or point-to-multipoint data delivery shall be done to the UE in PMM-CONNECTED mode, so it allows the UTRAN to elect whether the DRNC or the SRNC should distribute data to the UE.

The following remains to be discussed: 

· either the SGSN registers to the service information and information is transferred only to the registered SGSN which then relays it to the SRNC and then via Iur to the DRNC (proposal A)

· or the SRNC and DRNC register and both obtain the service information directly via Iu interface (proposal B).

2.6 Tracking of the UE

When a UE has been moved to PMM-IDLE state, it has to move back to PMM-CONNECTED state if it is in a tracking area.

In Proposal A:

· At service availability notification:
· service information indicating tracking/non-tracking area is provided to SRNC hosting UEs in PMM-CONNECTED mode via the Iu interface and to the DRNC via the Iur interface.
· The SGSN decides to move the UEs in PMM-IDLE mode back to PMM-CONNECTED state: it sends a NAS Paging notification to all RNCs of last known RA. 

· A UE receiving this NAS Paging notification makes a NAS request to move back to PMM-CONNECTED state

· during service availability:
· The SRNC decides to move a PMM-CONNECTED mode UE to PMM-IDLE mode when the UE moves into a non tracking area
· The UE in PMM-IDLE mode decides to move to PMM-CONNECTED state when it enters a tracking area (UE detects tracking/non-tracking mode of a cell based on radio information): the UE makes a NAS request to move back to PMM-CONNECTED state.

In Proposal B:

· At service availability notification:

· service information indicating tracking/non-tracking area is provided to SRNC and DRNC hosting UEs in PMM-CONNECTED mode via the Iu interface.

· The SGSN provides service information to all RNCs of last known RA of  UEs in PMM-IDLE mode. The UE in PMM-IDLE mode decides to move to PMM-CONNECTED state when it enters in a tracking area (UE detects tracking/non-tracking mode of a cell based on radio information): the UE makes a NAS request to move back to PMM-CONNECTED state

· A RNC receiving the tracking/non-tracking notifies this information over the radio.

· A UE in PMM-IDLE mode receiving this tracking notification makes a NAS request to the SGSN to move to PMM-CONNECTED state.
· During service availability:
· The SRNC decides to move a PMM-CONNECTED mode UE to PMM-IDLE mode when the UE moves into a non tracking area
· The UE in PMM-IDLE mode decides to move to PMM-CONNECTED state when it enters in a tracking area (UE detects tracking/non-tracking mode of a cell based on radio information): the UE makes a NAS request to move back to PMM-CONNECTED state.

Conclusion: 

When a UE has been moved to PMM-IDLE state, it has to move back to PMM-CONNECTED state if it enters a tracking area.

During service availability:

· SRNC and DRNC get service information at service availability

· The UTRAN decides to move a UE to PMM-IDLE mode when it enters in a non tracking area

· A UE in PMM-IDLE mode decides to move to PMM-CONNECTED state when it enters in a tracking area (UE detects tracking/non-tracking mode based on cell info): the UE makes a NAS request to move back to PMM-CONNECTED state

Note:  what is done at reception of service availability notification for PMM-IDLE mobiles has to be clarified:

· Either the SGSN sends a Paging notification to each UE to move them back to PMM-CONNECTED state when it receives the service availability notification (proposal A)

· Or UEs in PMM-IDLE mode determine whether they are in a tracking or non-tracking area based on radio information provided by the RNCs and decide to move back to PMM-CONNECTED state (Proposal B)

2.7 UP establishment

In both proposals, the UP is established in a similar manner , with the main difference residing in the establishment of a UP towards the SGSN hosting the UEs.

Conclusion:

UP is established only when service is available.

UP for UE in PMM-CONNECTED state is established on UTRAN request: after the UTRAN has decided which of the SRNC or the DRNC will distribute data to the UE, either the SRNC or the DRNC requests UP establishment to its parent SGSN. This UP is then established up to the BM-SC.

UP for UE in PMM-IDLE state is established by the SGSN where the UEs are attached: a SGSN hosting at least one UE in PMM-IDLE mode requests UP establishment up to the BM-SC.

The following has to be clarified:

· Either a UP is also established by the SGSN where some interested UEs are attached even if these UE are PMM-CONNECTED so that a DRNC has already requested UP potentially with another SGSN. (proposal A) 

· Or not

3. Conclusion

This contribution highlights that these architecture proposals have a lot of common principles and differs only on some specific points. 

It is proposed to start agreeing on some principles such as the ones that are common between these architectures (mostly summarised in the conclusion sections of each chapters 2.x) in order to conclude on a global view of the service in SA2 and to allow other groups to get more visibility on SA2 progress on the architecture.

It is proposed to study each point of divergence in a second step, in order to finalise the architecture.
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(2) The UMTS CN checks general UMTS user access rights
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