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1. Current requirements

According to TR 23.846 section 6.1.2 Multicast Mode, UTRAN is 

· ·responsible for establishment of point to multipoint or point to point channels on the air interface to support MBMS

· and makes the decision to select channel type (point to multipoint or point to point) based on the number of users within a cell receiving MBMS service. The threshold value for this is operator defined

The stage 1 description (22.146) also contains this idea (section 4.2.1, bullet point 5: “The network may optionally select to set up unicast (point to point) connections to some users e.g. if there are insufficient users to justify multicasting”

It seems that these requirements have been introduced into the Stage 1 and Stage 2 descriptions without a comprehensive analysis, under which radio conditions and up to which number of users (the magical threshold number) it is worthwhile, from a system capacity point-of-view, allocating p2p-channels (i.e. for each user a DCH). So far, only assumptions by some companies have been mentioned, how big this threshold number could be: perhaps 3, perhaps 6 maybe 8 … .

The claimed gain in system capacity, which is still uncertain in quantitative terms, does not come for free: It requires complex mechanisms over Iub and Iur and causes signalling load on Iur/Iub just for this purpose of switching between p2p and p2m. Also it requires RRC signalling via the air interface: Each UE, that was running a DCH to receive MBMS content, would have to receive a reconfiguration message to release the DCH resources resp. to set up a DCH.

2. Implications

2.1 Increasing complexity and signalling load with an increasing threshold number

The peculiar thing about this added complexity is, that the bigger the threshold number is, which means, in terms of system capacity, that the gain could actually be considerable, the higher the complexity over Iub/Iur and the signalling requirements over the air interface would be: 

Assuming that the threshold number is 2, meaning that only if exactly one user in the cell wants to receive MBMS content, a p2p-channel instead of the p2m-channel should be used, for switching to the p2m channel, when the number of MBMS content recipients increases, only needs to set up the p2m channel and to release the dedicated resource. With a higher threshold, many more dedicated reconfiguration messages have to be sent to release DCHs that were previously in use.

Also the likelihood of having to switch between p2m and p2p would be rather low: MBMS is a service that addresses many users. In cells, containing a reasonable number of users, there is a high probability that more than one user receives MBMS content. With a growing threshold number for switching between p2p and p2m the system has to face also a growing probability of having to switch between p2p and p2m.

2.2 Strange implications on QOS

When a DCH is used to convey MBMS content, it can be assumed that the user gets optimal QOS for the service. However, if suddently – just because the number of MBMS users increases – the QOS gets worse, this seems counterproductive for the acceptance of the service, esp. if the user can perceive that there is this linkage between QOS and the number of users: If two users meet, one is already receiving MBMS content, the other is then also stimulated to switch on his mobile phone and retrieve the same or other MBMS content. If now the threshold is reached to switch to a p2m channel, and depending on where in the cell the users are located, a perceivable degradation of QOS could be visible to the users.

2.3 Aspects of increased complexity

2.3.1 Avoiding of ping-pong effects

After the threshold is exceeded, and a switch to p2m has been executed, it would have to be avoided that when shortly afterwards the number of UEs is again below the threshold, again DCHs are set up. (The same would be required for the other direction, if a switch from p2m to p2p were done.) Otherwise, similar ping-pong effects as usually faced in Hard Handover with even much bigger implications due to the higher number of UEs involved, would cause 

· unacceptable signalling load in UTRAN (the SRNCs of the UEs involved could all be different so that Iur is also involved), 

· additional signalling load for physical channel reconfiguration via the air interface, and 

· possibly even a further QOS degradation just because of the fact that a switch happens between p2p and p2m. 

Note that there is no retransmission protocol, which could recover from data loss during this switching phase.

Such a hysteresis, would however again limit the gain of being able to switch between p2p and p2m channels: e.g. requiring that after a switch between p2p and p2m, for a predefined time Tswitch forbidden, no further switch is done, no matter how small or big the number of UEs in a cell is, means that during Tswitch forbidden it is not possible to optimise system operation, if the number of UEs changes such that the threshold is passed.

2.3.2 Soft handover while using p2p channels

One reason for increased system capacity by using DCHs is apart – from closed loop power control – the ability to be in soft handover, and the usual assumption is that a UE is in soft handover in 30% of the cases.

Consider the following scenario: A UE is in a cell, where due to the number of MBMS recipients, p2p-channels are used, and the UE’s location in the cell would justify running an additional radio link to one neighbour cell. However, the number of UEs in the neighbour cell is so big that only a p2m-channel is used there for MBMS content delivery. From a system capacity point of view of the UE’s current cell, it would be beneficial to add the second radio link, while this is questionable from the point-of-view of the neighbour cell, where the MBMS content is already delivered via a p2m-channel. The probably only solution would be not to add this radio link.
 It might even be possible from system interference point-of-view to also switch to a p2m channel in the UE’s current cell, just because the additional radio link cannot be added.

3. Conclusion

Some aspects of increased complexity are discussed, when providing for the ability to switch between p2p and p2m channels depending on the number of UEs in a cell receiving MBMS contents. From this discussion, it seems questionable, whether it is a good decision to demand for support of this switching capability. Before taking a decision on whether the support for switching between p2p and p2m channels should be required, investigations on, how big the gain in reasonable scenarios would be in terms of interference reduction, should be conducted, as it was the reasonable practice in the past for any feature, that was proposed for optimisation.

In so far, the point-of-view stated in R2-022083 is shared, while it is believed to be too early to already definitely exclude switching between p2p- and p2m- channels.
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� Otherwise, one would end up with the situation that in one cell MBMS content is delivered via p2m for some UEs and via p2p channels for other UEs. Such a requirement, however, has not been stated. It would then also mean that there is one MBMS user data stream that goes directly from SGSN to the CRNC of that cell, and at least one other MBMS user data stream that goes from  SGSN via the SRNC to the CRNC, and so unsynchronised user data streams would result. R2-021635 states that this should be avoided. 
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