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1 Introduction

The TR captures the latency analysis when using MRB as transport of the data over the radio interface. It is shown that the latency requirement can be met with use of pre-established MRB for the media delivery. In this paper we look at the limitations and the consequences of use of pre-established MRBs for group communication. 

2 Discussion

End-to-end setup time is defined for the requirement on a group member initiates a group communication hence involves the UL transmission path setup. The multicast delivery is only assumed for the downlink transmission. As captured in the TR, the requirement on end-to-end setup time with assumption of pre-established MRB for delivery is met. 

The following discusses the time required for setting up MRB bearer for the delivery. MRB for the delivery could be setup at the time of start of the group communication. For example at the start of communication setup by the first transmitting group member triggered by the floor request. Example signalling flow involved in MRB setup is shown in Figure 1.
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Figure 1: example of a setting up a MRB for data delivery 
The total time to setup a MRB (step 1 to 6) as follows:

	Description 
	Time [ms]
	comments

	Transmission of bearer establishment request from GCSE_AS to BM_SC (step 1-2)
	15
	Including the Processing delay at the PCRF

	Establishment of MRB
	20+ X 
	Include message transmission, MCE processing time. X represents the time required for notifying the bearer setup to the UE. 

	Transmission of eMBMS bearer establishment Ack (step 7a to 7b) 
	- 
	About 10ms, can be performed in parallel to the establishment of eMBMS bearer in E-UTRAN


	Total time for MRB setup
	35+X
	X takes 1-2 MCCH modification periods


The total time to setup MRB and notify the receiving group members of the start of session takes 35+Xms where X represents the time for notification which is one to two MCCH Modification Period and transmission of MCCH. As per current standard, minimum configurable value for mcch-ModificationPeriod is 5120ms. With the current specified value for mcch-ModificationPeriod, it takes in the order of 5-10 seconds to setup a MRB and notify the UE. Such a long setup time may not be acceptable for public safety group communication. 
Observation 1: the time to setup and notify the receiving group members of the MRB setup for a new group communication is dominated by the MCCH change notification and it takes around 5-10 seconds according to the currently specified values. 

The long time for MRB setup is not acceptable for public safety group communication. Therefore the possibility and limitation of having a pre-established MRB for the use of group communication should be investigated. 
As shown in R2-133728, currently maximum of 3480 sessions represented by individual TMGI can be supported in a cell. The value 3480 is derived based on 8MBSFN areas and each having up to 15 PMCHs and each PMCH contains up to 29 sessions (each session is identified by a TMGI). 3480 is the theoretical maximum value from protocol perspective. Considering each group communication is mapped to a TMGI (MBMS session), the maximum possible MBMS sessions are sufficient to deliver the group communication via pre-established bearers in a particular cell. Note that even though a large number of group communications could be established in an area, it could be considered to be less than the theoretical maximum number of MBMS session supported in a cell at least for near future deployment (i.e. Rel-12). 

A MBMS session is represented by unique TMGI in a cell. Group ID can be mapped to TMGI. Therefore all traffic originated from a particular transmitting group members are delivered to the receiving group members over the same MRB corresponding to the TMGI. The receiving group members can be provided with the group Ids to TMGI mapping information at the registration to the application server if the multicast delivery is supported. The service information together with the corresponding TMGI for the service can be provided to the user together with the application layer information. If the application uses multiple media streams (eg: voice, video or data), each media stream can be allocated with separate TMGI considering that there is need to deliver the media streams separately to the user. Note that the transmitting group member information could be announced together with the application data in the corresponding MTCH.
Observation 2: The maximum possible MBMS sessions are sufficient to deliver the group communication via pre-established bearers in a particular cell at least for Rel-12 deployment.

The MBMS sessions which are intended to be scheduled in each PMCH is signalled in MCCH. MCCH also provides the MBSFN subframe allocation for each PMCH scheduled by the MCCH. MCCH also provides the one to one mapping between MBMS session Id, TMGI and Logical channel ID (MTCH). The actual radio resource scheduling for a particular LCID (hence TMGI) is provided in MCH scheduling information MAC CE. It can be indicated in MSI that radio resources are not allocated for a particular LCID (hence TMGI). Therefore, even though the MCCH indicates a TMGI is intended to be scheduled, MSI can indicate that TMGI is not scheduled in the current MSP using special Stop MTCH value 2047. The above signalling procedure allows for the MRB for a TMGI to be pre-established but not schedule radio resources until it is necessary to transmit traffic. Therefore, no radio resources are consumed by the per-established MRB without traffic to be transmitted.

Observation 3: The pre-established MRB does not consume radio resources if there is no traffic to be transmitted. 

Even though the pre-established but not scheduled MRBs do not consume radio resources, the pre-established MBMS session should be signalled in the MCCH. MCCH signals TMGI (27bits), optionally session ID (1bit) and LCID (5 bits) for each pre-established MBMS session. Session ID is optionally provided. If each media stream can be allocated with separate TMGI, and assuming that traffic originated from transmitting group members are delivered using the same TMGI, the session ID could be omitted in the MCCH signalling. Hence each pre-established MRB requires total of 33 bits for the signalling. 

MCCH is designed to signalled maximum of (15*29) MBMS sessions, therefore the signalling overhead resulted from the support of pre-established bearers are not seen problematic. 

Observation 4: The signalling overhead to support a large number of pre-established MRBs not seen as issue for concern.

If the bearer is pre-established but not scheduled, all UEs who interested in the service are required to monitor MSI for the scheduling information. The UEs may connect to the network for other unicast services. If the UE receiving the unicast and MBMS on the same frequency, there may be a large number of UEs camped on or connected to the MBMS frequency as it is anticipating the scheduling of the group communication on this frequency. This may result in congestion on the MBMS frequency. 

Under the assumption, there are more than one frequency is available in the area for unicast and MBMS transmission, one way to avoid the congestion on the MBMS frequency is to have UE capability to receive group communication over MRB on a different frequency than the unicast services. For the UEs supporting group communication could have the capability of receiving the group communication over MRB on a different frequency. The capability requirement could be left to the UE implementation in Rel-12.

Observation 5: Possible congestion on MBMS frequency due to pre-established MRBs for group communication could be mitigated with UE implementation, where the UE is required to receive group communication over MRB from a different frequency than that of unicast services.

As per the above discussion, the issues of use of pre-established MRB for the group communication could be mitigated with implementation without impacting the specification. In our view this approach is preferred and sufficient for Rel-12 time frame. If, however, the implementation based method is not identified as not suitable/sufficient, it is required to introduce a smaller MCCH modification period to be used for application with tight setup time requirements such as voice calls in public safety group communication. The smaller MCCH modification period for group communication should be introduced in backward compatible manner.

Proposal: RAN2 is requested to discuss whether pre-established MRB for use of group communication with implementation to mitigate any issue is sufficient for group communication support in Rel-12.

3 Conclusions

In this paper we discussed the use of pre-established MRBs for group communication and it’s consequences. The following observations and proposal are made:
Observation 1: the time to setup and notify the receiving group members of the MRB setup for a new group communication is dominated by the MCCH change notification and it takes around 5-10 seconds according to the currently specified values. 

Observation 2: The maximum possible MBMS sessions are sufficient to deliver the group communication via pre-established bearers in a particular cell at least for Rel-12 deployment.

Observation 3: The pre-established MRB does not consume radio resources if there is no traffic to be transmitted. 

Observation 4: The signalling overhead to support a large number of pre-established MRBs not seen as issue for concern.

Observation 5: Possible congestion on MBMS frequency due to pre-established MRBs for group communication could be mitigated with UE implementation, where the UE is required to receive group communication over MRB from a different frequency than that of unicast services.

Proposal: RAN2 is requested to discuss whether pre-established MRB for use of group communication with implementation to mitigate any issue is sufficient for group communication support in Rel-12.
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