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Discussion



MBMS Bearer Changes

1. Introduction

In MBMS two modes of operation are defined: MBMS Broadcast mode and MBMS Multicast mode. The MBMS Broadcast mode is always using MBMS p-t-m bearer. The MBMS Multicast data can be provided via a MBMS p-t-m or p-t-p bearer. The current assumption is, that the MBMS p-t-p bearer is used in case of parallel MBMS and non-MBMS services. In addition the usage of MBMS p-t-p bearer needs to be considered for the case where the number of joined users in a cell is small and the p-t-m bearer appears significantly less resource efficient compared to the p-t-p.

The switching of MBMS bearer between p-t-m and p-t-p is needed to set up/ release a MBMS connection parallel to a non-MBMS services and to support the mobility of the joined terminals. 

This contribution discusses the different scenarios of the MBMS Multicast bearer changes in more details and highlights the cases, which are essential to fulfill the MBMS requirements. A main assumption in this paper is that to offer a bearer change during the same active multicast session, some synchronization is possible between the bearers so that the application can continue running normally (i.e. one flow from the BM-SC).
2. Scenarios for the MBMS Bearer Changes

2.1 MBMS Multicast Bearer change p-t-m -> p-t-p

Three scenarios have been identified, in which the MBMS Multicast bearer change from p-t-m to p-t-p is needed.

2.1.1 A non-MBMS service is activated during the MBMS Multicast session

For this case the bearer change to p-t-p is essential in order to support any number of terminals using non-MBMS service in parallel with MBMS service. 

It could be possible to optimize the resource usage by allocating resources for the parallel non-MBMS service next to MBMS p-t-m time slots. This could be possible only for a limited number of terminals, if any (depending on the terminal capabilities). For this a specific signalling would be needed for indication of this kind of channel configuration. The gain should be compared to resulting additional complexity for MBMS service. 

The channel allocation information for the p-t-p MBMS channel can be provided via the dedicated control channel of the non-MBMS service.
2.1.2 The number of joined MSs in the cell goes below a pre-defined threshold

This scenario needs to be supported in case p-t-p MBMS bearer consumes significantly less resources compared to p-t-m MBMS bearer and in case the MBMS session may last for a long time. The p-t-m MBMS bearer has to be released and the p-t-p bearers have to be set up for each joined MS separately before the MBMS Multicast data transmission can continue. The interruption on the data transfer (with or without data loss depending on the service) would be:

· at most as large as the time it takes in Iu mode to transit from RRC-Idle to RRC-Connected mode and establish the p-t-p radio bearer, or in A/Gb mode to transit from GMM-Standby to GMM-Ready packet idle mode and establish the radio link (i.e. transit to packet transfer mode) 

· at minimum as large as the time it takes in Iu mode to establish a radio bearer having an RRC connection already established, or in A/Gb mode, to establish the radio link in GMM-Ready state.

Note that the network may wish to start the data transfer at the “same” time for all p-t-p connections further increasing the interruption of the data transer.
This scenario would need a continuous counting process. This is considered as a complex procedure that also consumes network resources, both due to counting and due to the MBMS bearer reconfiguration for each MS separately. The gain should be compared to the resulting additional complexity for MBMS service and the resulting interruption of the data transfer. 

2.1.3 The source cell is providing MBMS via p-t-m and the target cell will allocate MBMS via p-t-p

This scenario needs to be supported in case p-t-p MBMS bearer consumes significantly less resources compared to p-t-m MBMS bearer. The MS entering the target cell will receive the MBMS Notification, where user counting is indicated. BSS would in this scenario allocate p-t-p bearer for MBMS service.

2.2 MBMS Multicast Bearer change p-t-p -> p-t-m

Three scenarios have been identified, in which the MBMS Multicast bearer change from p-t-p to p-t-m is needed.

2.2.1 Simultaneous MBMS and non-MBMS reception, the non-MBMS service is released

The channel allocation information for the p-t-m MBMS channel could be provided either during the release of the MBMS/non-MBMS p-t-p bearer or through MBMS Notification.

The other approach would be instead of switching the bearer from p-t-p to p-t-m to continue the MBMS reception on the MBMS p-t-p connection even though the MBMS Multicast data is provided for other MBMS users in the cell via the MBSM p-t-m bearer. 

2.2.2 The number of the joined MSs in the cell exceeds a pre-defined threshold

This scenario needs to be supported in case p-t-p MBMS bearer consumes significantly less resources compared to p-t-m MBMS bearer. The channel allocation information for the p-t-m MBMS channel could be provided either during the release of the MBMS p-t-p bearer or through MBMS Notification.

2.2.3 The source cell is providing MBMS via p-t-p and the target cell via p-t-m

This scenario needs to be supported in case p-t-p MBMS bearer consumes significantly less resources compared to p-t-m MBMS bearer. The MS entering the target cell will receive the MBMS Notification indication that MBMS p-t-m bearer is available.

For the single users it is assumed this scenario would be needed in case the MBMS reception is continued on a p-t-p MBMS bearer though the parallel non-MBMS service is released. Another approach would be to continue in the target cell with the MBMS p-t-p bearer as well in order to potentially minimize the data loss.

3. Potential simplifications

Any non-essential bearer changes should be avoided during a MBMS Multicast session to minimize the interruption of the data transfer and the necessity vs. complexity of the related procedures should be carefully considered before adopting them as working assumptions for GERAN MBMS.

While evaluating the necessity of switching between MBMS p-t-p and p-t-m bearer due to the number of joined users in the cell, the gain of this switching should be compared to the added complexity for MBMS.

Major simplifications could be reached by assuming, that any MBMS bearer changes for a pure MBMS connection would be avoided in a cell during the MBMS Multicast session. The support of parallel MBMS and non-MBMS services would be the only exception for the MBMS bearer switch from p-t-m to p-t-p. Significant simplifications could be reached even if the change from p-t-p to p-t-m would be supported but no change from p-t-m to p-t-p would be supported or further if once a p-t-p connection is established, it is kept until the end of the MBMS session..

The tables below summarize the recommended bearer changes during an active multicast session within a given cell and after cell change, respectively:

Table 1. Bearer change within a cell
	
	p-t-p
	p-t-m

	p-t-p
	Yes
	Yes (1)

	p-t-m
	Yes (2)
	(Yes)

	(1) 
Only if n p-t-p bearers consume 
significantly less radio resources than 
1 p-t-m

(2)
Only in case of establishment of a 
non-MBMS service in parallel


Table 2. Bearer change after cell change
	
	p-t-p
	p-t-m

	p-t-p
	Yes
	Yes (1)

	p-t-m
	Yes (2)
	Yes

	(1) 
Only if p-t-m is already established in 
the new cell

(2) 
Only if p-t-m is not already 
established in the new cell. This 
requires the mobile station to notify 
itself to the network


4. Conclusions

Following scenario has been identified to be essential for the MBMS bearer changes intended to support single users with parallel MBMS and non-MBMS services in the cell with the minimized data loss:

1. The MBMS bearer switch from p-t-m to p-t-p in case of continuing the MBMS Multicast reception parallel to a non-MBMS service.

The gain of the MBMS bearer changes in a cell for any other purposes should be compared to the resulting additional complexity for MBMS service before accepting any further MBMS bearer change scenarios to be essential.

The essential scenarios for the bearer changes during the cell change can be further discussed after more detailed information on the MBMS use scenarios are available. The operators are welcome to provide their input on the main MBMS use scenarios.
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