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1. Introduction

During last SA2#29 meeting, a contribution has been provided (S2-030381) to highlight differences between two architecture proposals described in Tdoc S2-030151 (from Ericsson, Called Proposal A below) and in Tdoc S2-0230096 (from Nortel, called Proposal B below).

The current contribution proposes:

· to clarify the main difference existing between these two architecture ( UE link and Registration tree set up)

· to analyse the best option to be considered for MBMS architecture

· to propose a way forward to avoid non-ending comparison of pros and cons arguments of both proposals if one proposal cannot be agreed.

2. Highlight of differences for UE link and registration tree setup

This comparison is based on the following overview:
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The main difference between the two architectures proposed is in the steps 1 and 2 above:

· When and how is done UE link to the service in UTRAN

· When and how is set up the registration tree

Both points are linked together as presence of UE link in a RNC is the trigger for the RNC to register to its upper SGSN. As a consequence, these two points are treated together in this contribution.

2.1 Review of the differences

In both proposals, both the SRNC and the DRNC knows which service a UE in PMM-CONNECTED mode has activated (UE is linked to a service in the UTRAN when the UE is in PMM-CONNECTED state).

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

· In Proposal A: UE link is memorized in the SGSN at user join, and provided by the SGSN to the SRNC only at Session Start and only then the UE link (UE Attach over Iur) is forwarded to the DRNC the UE previously roamed to. 

· In Proposal  B, UE link is memorized in the SGSN and also provided by the SGSN to the SRNC at UE join (as a UE is PMM-CONNECTED when activating a service). The UE link forwarded over Iur (UE Attach over Iur) to any DRNC the UE roams to. Note that if a UE moves back to PMM-IDLE state (this is always allowed), there is no more UE Link in the UTRAN. The SGSN provides the UE link back to the SRNC when the UE moves back to PMM-CONNECTED state.

In both proposals, a registration tree is built bottom up to memorize which downstream node needs to receive the service information when the session starts.

But 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). 

· And when the service becomes available:

· the service information is provided down through this registration tree to all registered SGSNs 

· The SGSN forwards this information to the SRNC hosting interested UEs.

· Service information is transferred to the DRNC the UE roams to via Iur interface and UE link is transferred at this moment via Iur.

While 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, registration is built up to BM-SC.

· When the service becomes available, the service information is provided down through this registration tree to all registered RNCs (SRNCs and DRNCs) via Iu interface.

See figure in the following page to highlight the differences.
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Proposal B:
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2.2 List of differences

This chapter shows differences of both approaches:

	
	Proposal A
	Proposal B

	UE link memorized in the UTRAN
	UE link not memorized in UTRAN until needed (when session starts)
	UE link memorized in UTRAN even if session has not started

	Registration
	Default registration of the SRNC by the SGSN hosting the UE: no need to have a SRNC registration message to the SGSN.

Explicit DRNC registration to parent SGSN only at session start.


	SRNC explicit registration to its parent SGSN

Background DRNC registration to its parent SGSN when a UE roams while session is not started

	Transfer of Service information to SRNC
	A SRNC may receive Service information potentially from many SGSNs.

There are as many transfer of service information over Iu as UE linked to the service
	A SRNC receives service information from only one SGSN.

	Transfer of service information to DRNC
	Service information are transferred over Iur. 

There are as many transfer over Iur as UE linked to the service.

DRNC has to manage multiple Iur source of service information
	Service information is transferred one time over Iu to a DRNC whatever the number of UE linked to the service in this DRNC

	Use of service information in the UTRAN
	Burst of service information coming over Iur and Iu to be treated at session start
	One service information coming on Iu to be treated at session start


In order to avoid a high load on the Iur interface, we suggest avoiding the transfer of service information over Iur (done for each UE linked to the service in Proposal A). Proposal A could be changed into a new proposal Abis, so that the DRNC receives a notification announcing that session has started instead of the whole session information (allowing the DRNC to register and get service information over Iu from its parent SGSN). Proposal Abis does not bring Iur load and is illustarted in the following figure:
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Then, Proposal Abis and Proposal B are very similar and arguments can be done in favour of Proposal Abis and Proposal B bringing choice to be difficult between the two.

It can be noticed via the two figures shows that both architecture proposals Abis and B uses the same elementary procedures even if they use them at different moment.
2.3 Proposal for elementary procedures

With the following elementary procedures both Proposal Abis and Proposal B can be implemented.

2.3.1 SGSN Registration to GGSN

A SGSN registers to a GGSN identified via a IP Multicast address and an APN if it wants to receive service information as soon as the service session will start.

Cases when a SGSN registers can be:

· The SGSN hosts at least one UE in PMM-IDLE mode which has joined the service

· The SGSN hosts at least one RNC which has registered to the service

· The SGSN hosts at least one UE in PMM-CONNECTED mode which has joined the service

2.3.2 RNC Registration to SGSN

A RNC registers to its parent SGSN if it wants to receive service information as soon as the service session will start.

Cases when a RNC registers can be:

· The RNC host at least one UE in PMM-CONNECTED mode which has joined the service (a UE has been linked to the service)

2.3.3 MBMS UE link from SGSN to RNC

The SGSN sends a MBMS UE link to a SRNC to inform it that the UE has joined a particular service.

This information must be propagated on change of SRNC

2.3.4 MBMS UE Attach from SRNC to DRNC

A SRNC sends a MBMS UE Attach to a DRNC to inform it that the UE has joined a particular service.

Cases when a SRNC sends this message to the DRNC can be:

· At reception of MBMS UE Link from the SGSN

· At UE change of DRNC

2.3.5 MBMS Session Start

At MBMS session start, the BM-SC sends a MBMS Session Start message to all registered GGSN.

GGSN forwards this message to all registered SGSN.

SGSN forwards this message to all registered RNCs via Iu interface. A RNC hosting a UE in PMM-IDLE mode is considered to be registered by a SGSN.

3. Conclusion

This contribution highlights advantages and disadvantages of the two proposals currently defined. The two architecture proposals use common elementary procedures but at different moments.

Choice between the two architectures cannot be done as both architecture have advantages and disadvantages; as a consequence, it is proposed to specify the elementary procedures defined in sections 2.3.x above so that the choice of the way these procedures will be used will remain an implementation decision.

It is proposed to add in the TS with the elementary procedures defined in chapter 2.3.1 to 2.3.4 above in new chapters 8.2 to 8.5.
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