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1. Introduction

TR 23.846 gives some comparison between two different MBMS multicast activation methods. This comparison concentrates on a few points only especially for the split UE case. Additional comparison aspects have been discussed in S2-023444. More contributions to compare both approaches were invited at the last SA2 meeting. Although additional descriptions were provided for the transparent IGMP/MLD activation approach in S2-023325 there are still open issues. The comparison table indicates “unknown” for features that are not described yet.

2. Comparison of MBMS-specific multicast activation and transparent IGMP/MLD

	Feature
	PtP PDP like MBMS activation
	Transparent IGMP/MLD

	MT functionality in split terminal case (only IGMP/MLD for communication between MT and TE)
	IGMP/MLD terminated in MT, which therefore must implement multicast router functionality and translate into MBMS context control

IGMP/MLD has no acknowledgments defined, hence no acknowledgements to TE/application. Extension of IGMP/MLD in IETF may be required.

Discrepancy between activation status on TE and in network possible (on TE deactivated but in network charging might going on)
	IGMP/MLD terminated in GGSN, completely transparent to MT, i.e. no IGMP/MLD specific functionality in MT. MT must implement network initiated MBMS context control. 

IGMP/MLD has no acknowledgments defined, hence no acknowledgements to TE/application. Extension of IGMP/MLD in IETF may be required.

Discrepancy between activation status on TE and in network possible (on TE deactivated but in network charging might going on)

	MT functionality in integrated UE case
	Full control and visibility of activation and deactivation (UE and network initiated) and status by application on UE

Discrepancy between activation status on TE is unlikely
	Only UE initiated activation/deactivation controlled by and visible to application;

IGMP/MLD has no acknowledgments defined, hence no acknowledgements to application. Extension of IGMP/MLD in IETF may be required.

Network initiated activation/deactivation not visible for application

Discrepancy between activation status on TE and in network possible (on TE deactivated but in network charging might going on)

	Co-existence with R97 transparent GPRS IP multicast
	In split terminal configuration, the TE has to select R97 transparent IP multicast support or MBMS when receiving a Join request from the TE; if the optional R97 transparent IP MC service is intended at all 
	The GGSN has to support both (R97 IP MC and MBMS) and to decide which service to invoke when receiving a Join request; or to try MBMS establishment to determine the UE and SGSN MBMS capabilities. This results in some signaling flows and delays.

Note, nothing prevents a non-MBMS UE to activate IP MC addresses used for MBMS

	Backwards compatibility (service introduction phase)
	Fallback to ptp PDP service if SGSN does not support MBMS; GGSN coordinates ptp and MBMS tunnels to SGSNs 

Charging records are created for each PtP and MBMS service separately
	Fallback to optional R97 IP MC support; GGSN has to try or know the UE and SGSN MBMS capabilities

All MBMS data are within the ptp PDP context, therefore charging data describe the sum of MBMS and ptp

	Dependency on GGSN
	Not every GGSN has to support MBMS as the APN may be used to select specific GGSNs 
	All MBMS UEs have to use for PtP contexts MBMS enabled GGSNs as the MBMS activation is transparent within a PtP PDP context

	UE changes between MBMS and non MBMS SGSNs
	PDP contexts are converted between ptp PDP and MBMS PDP when a UE changes between MBMS and non-MBMS SGSNs; thereby service is changed between ptp and MBMS depending on SGSN capabilities
	Established as R97 IP MC on non-MBMS SGSN will not change to MBMS PDP when changing to an MBMS SGSN as invisible for the SGSN;

When changing from MBMS SGSN to non-MBMS SGSN reestablishment by UE seems required?

	UE changes between MBMS SGSNs
	MBMS PDP contexts are transferred together with ptp PDP contexts between SGSNs which move the MBMS services to the new SGSN
	Unknown (probably the application has to send an new IGMP Join to establish the UE’s MBMS context on the new SGSN?)

	Coupling between 3GPP and IETF standards
	Future extensions of IGMP/MLD might change the mapping between IGMP and 3GPP signaling; might change UE specification if this is standardized; might reflect also on SGSN, GGSN and possibly BM-SC.
	Future extensions of IGMP/MLD might change the mapping between IGMP and 3GPP signaling; might change GGSN specification if this is standardized; might reflect also on MT, SGSN and possibly BM-SC.

	IGMP/MLD periodic over the air queries
	Not applicable.
	IGMP/MLD periodic queries, but frequency is configured in GGSN and can be set to high value.

Only a few UEs will have to reply since GGSN queries UEs one-by-one and only needs a few replies.

Additional GGSN functionality and load

	Dependency on established ptp PDP context
	Not dependent on established PDP context.


	Requires pre-established PDP context.

Does the release of the ptp PDP context releases also all MBMS services, as IGMP control is lost?

	Same APN for ptp and MBMS
	Possible
	possible

	Broadcast activation
	Local between MT and TE; compatible with multicast activation
	Unknown; by signaling via the CN?

	MBMS multicast in case of roaming
	Multicast Services from home and visited network may be used in parallel by use of different APNs
	Use of Multicast Services from visited network seems to require a ptp PDP to the visited network in parallel to the ptp PDP to the home APN which controls home multicast services

	Multicast Activation by home environment
	Request from SGSN to UE after GPRS attach triggered by HLR PDP contexts specific for MBMS
	Unknown


3. Conclusion

Both approaches seem to require comparable amount of functionality. The transparent IGMP/MLD approach allows a UE to implement a very simple API towards the MBMS application. This is gained by more functionality in the network and reduces the level of control the MBMS application has on the MBMS bearer.

The selection of one approach is difficult because there is no majority supporting one of the approaches. And, one of the approaches is not completely described yet. A way forward may be a combination of both approaches comparable to the network requested context activation for PtP services. In such a combined approach the MBMS context would always be established by signaling from the UE. But, this procedure may be triggered by an MBMS notification from the GGSN when the GGSN receives an IGMP Join from the UE. It may be decided later whether one of both options is selected for the procedure or whether both options are needed. A corresponding information flow for TS 23.246 is proposed in another paper.

Nonetheless it is interesting to get the information on the open issues for the transparent IGMP approach. Furthermore it might be useful to update the comparison table in TR 23.846 which currently compares only a few aspects for the split terminal case.
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