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Abstract of the contribution: This paper discusses the performance aspect of media addition/removal during Multicast Delivery.
1. Introduction
At SA2#98, adding additional media (e.g., video) is suggested to be carried via its own broadcast session (i.e, TMGI) so that it has its own QoS and bit rate requirement, and each Receiving member (i.e, UE) can selectively ignore it if not interested. 

This paper discusses the performance issue related to ongoing receiving member who is using Multicast Delivery for DL media.

2. Discussion

The following figure shows how this mechanism could be an issue for the current receiving member using Multicast Delivery for DL media:
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Fig 1. Delay issue for ongoing receiving member using multicast delivery when adding a media.
In step 1, when UE first joins to a GCSE group, it uses a Unicast Delivery for DL media until it gets the media from using Multicast Delivery. Hence, there is no delay issue when UE is initially joining to a GCSE group and switching from Unicast to Multicast Delivery. 

During the session (Step2), some Talker can add additional media (e.g. video).

Based on the current eMBMS specification (TS 36.300), the session start notification to the UE is carried by broadcast information from eNB via MCCH. Currently, the shortest period that this information can be modified is very 5 seconds (and information is repeated every 320ms within 5 sec period). This means the overall delay for the ongoing Receiving member could be 5 seconds + processing delay in the UE, before the Receiving member can start seeing the (e.g, video).

3. Proposal

add the following proposal to TR 23.768 to improve the performance on additional media for GCSE
*** start ***
6.3.2.3
MuSe with voice and video media handling

When a Multipoint Service requires different media type (e.g., voice and video) for the same group communication, a different Multicast Delivery session is allocated for each media type. Each of the Multicast Delivery session can have different QoS and bit rate requirements. However, they are linked to the same Multipoint Service and can be independently removed at any time by the GCSE AS. The UE which has registered to this group communication will be given all the TMGI(s) and their corresponding media type via GC1; hence the UE can determine if certain Multicast Delivery session can be ignored.

The following are the high level steps for this procedure:

1. GCSE AS determines that a Multipoint Service for a particular group communication will consist of more than one Multicast Delivery sessions in order to carry different media type. 

2. GCSE AS setup a Multipoint service with MuSe. It gives the QoS/bit-rate requirements for each Multicast Delivery session separately based on the requirement of the media type to be carried in each Multicast Delivery session. 

3. MuSe creates the number of Multicast Delivery sessions as requested by GCSE AS. Each Multicast Delivery session has its own TMGI which will be indicated to GCSE AS.

4. When UE registers to GCSE AS for this group communication, the GCSE AS informs the UE of all the related TMGIs and their associated component type. For Multicast Delivery, UE can then decide which TMGIs to monitor from the serving cell. It means that the UE can choose which Multicast Delivery sessions it wants to be a part of within the group communication.

5. If a particular Multicast Delivery session for a group communication is no longer needed, GCSE AS requests the MuSe to remove this Multicast Delivery session from this group communication. GCSE AS can make that decision based on e.g., input from the group member and/or administrator who oversees this group communication. 
The above procedure can introduce delay toward the receiving group member who is using Multicast Delivery because the UE relies upon acquiring the information about the newly added media component from the MCCH. The MCCH can only be modified once every 5 or 10 seconds dependent upon the MBMS configuration (the rate of MCCH repetition is configurable between 320ms and 2560ms). This means that reception of the newly added component (e.g., video toward an existing voice group session) will be delayed until UE is able to decode the MCCH and acquires its radio configuration. The following new procedure allows the eNB to directly inform the current participating UEs of the Multicast Delivery radio configuration necessary to receive the newly added media; thus, eliminating any delays that are due to the UE relying upon changes to the MCCH and the constraints of the MCCH modification period. 
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Figure 6.3.2.3-1: adding an additional media toward an on-going Multicast Delivery session. 
1a-b.
BM-SC receives a request from an GCSE AS for adding a media (e.g, video) on the existing group communication session. BM-SC creates secondary MBMS session with the MBMS-GW. It allocates a new TMGI for the new session and also identifies the current active MBMS session by its TMGI which is referred to as “linked TMGI”.

2a-c.
BMSC creates a secondary MBMS session toward the MBMS GW.

3.
The MBMS GW sends a secondary session request (TMGI, linked TMGI, QoS, IP multicast address for the new secondary MBMS session,) to the eNb that is serving the current active MBMS session. eNb joins the multicast session for secondary MBMS session and starts receiving the new media.
4.
In this solution, UEs which are participating a group communication via Multicast Delivery is always in RRC connected state. When eNB is aware of the secondary session due to step 3, eNB notifies each of those UEs via RRC signaling with the new radio related configuration of the secondary MBMS session (i.e., for the new media) such that UE can immediately start receiving the additional media via Multicast Delivery mechanism.

NOTE: MCCH modification period is shown in the figure for completeness only. It has no bearing with the above proposal. 
*** End *** 
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