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Discussion and decision
1 Introduction

This contribution discusses whether it is possible to use MBMS to support group calls. We think it is possible to meet the main requirements identified by SA1 and SA2 using a solution based on existing MBMS mechanisms.
2 Discussion

2.1 Main requirements
We have evaluated whether a group call solution based on existing MBMS mechanisms can meet the requirements envisaged by SA1 and SA2 (see [1] and [2]). We think the following requirements are most relevant for this evaluation:

· 
The end to end establishment delay (time until transmission) is at most 300ms

· 
The end to end transfer delay is less than 150ms

· 
The solution should support 36 simultaneous voice group communications involving a total of at least 2000 participating users in an area, with up to 500 users participating in the same group call
· Group calls may be limited to a specific geographical area

2.2 Feasibility considerations

Our objective is to identify a solution based on existing MBMS mechanisms that can meet the requirements identified in the previous section i.e. we are not aiming to identify the most optimal solution.
Establishment delay

The time from session start until receipt of MBMS user data is typically in the order of 2- 3 Modification Periods (MP). Even if we would introduce an MP value as low as 160ms, it would be possible to meet the required establishment delay (300ms). When always using PTP transfer mode upon start of the group call it should however be no problem to meet this requirement. In this solution, E-UTRAN switches to PTM as soon as the number of participating UEs exceeds a certain threshold. We understand it is possible to support something like 400 VoIP calls in a cell using 10MHz bandwith. As it seems unlikely that hundreds of users immediately join the group call, it should be no problem to start using PTP initially
Finding 1
An MBMS based solution using PTP upon session start can support the required establishment delay requirement

Transfer delay

An eNB normally accumulates the user data for one scheduling period (minimum value 80ms) before starting transmission on an MCH. The MCH Scheduling Information (MSI) is provided merely to reduce UE battery consumption. Nevertheless, as no clear requirements are specified for the case the MSI is absent, we assume E-UTRAN can not avoid providing this information (nor the associated delay). The other DL transfer delay is estimated to be below 40ms (covers interface transmission delays as well as the buffering performed by the eNB to achieve synchronised transfer on Uu. The UL transfer delay is estimated to below 60ms. Some of the above figures are based on CP delay requirements. Given that UP delays should be lower, we think it should be possible to meet the transfer delay requirement (150ms)
Finding 2
An MBMS based solution can support the required transfer delay requirement

MBSFN areas
To investigate the MBMS resource usage, let's consider an example:

· 
An MCE handles all MBSFN resources in a certain geographical Area. Within this area, 4 services are provided i.e. Service-1 through Service-4. Based on counting the MCE decides which cells in the area should participate in the transmission of each service, with the result e.g. as in the picture below
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· 
A service not provided by MBSFN is not indicated on MCCH, meaning that the MCCH information of geographical Area-1a is different from that of Area-1b. It should be noted that within one subframe, we can only have user data of one MCH (of one MBSFN area). Another point is that statistical multiplexing gains can only be achieved when mapping multiple services on an MCH. This suggests that it is best to configure an MCCH/ MBSFN area per area providing the same set of services i.e. one for Area 1-a, and so on.
Finding 3
It is possible to use dynamic MBSFN areas based on counting

Resource utilisation

We understand that with MBSFN transmission it may be possible to achieve spectral efficiencies of 1- 3 bps/Hz, depending on e.g. the number of neighbouring cell rings participating, the inter cell distance and the required reception quality. Assuming a VoIP call requires ~90B per 20ms (AMR 12.2 kbps i.e. GSM EFR without ROHC) i.e. 36kbps, then at 2 bps/Hz, 10MHz bandwidth and with 1 MBSFN subframe per radio frame (i.e. 10% or 2Mbps), ~55 VoIP calls can be accomodated. If we allocate 1 subframe per 80ms (i.e. bundling 4 speech frames), we can support 7 VoIP calls. In other words, if there is only 1 group call, we would be utilise only ~15% of the allocated resources. However, we think that in practice the resource utilisation will be significantly higher noting that:

· to provide sufficient indoor coverage spectral efficiency may be 50% lower (i.e. 1 bps/Hz)

· additional FEC may be needed to ensure a sufficient level of reception reliability
· unused MBSFN subframes can be used for unicast traffic (only for tm9 and tm10 capable UEs)

As the solution needs to support 36 simultaneous calls, the case of a single call may not be that frequent. Furthermore, we think the main aim is to develop a solution with minimum impact. Hence, we think there is no real need to introduce optimisations improving the resource utilisation.
Proposal 1
Agree that when using MBMS there is no real need to introduce optimisations improving the resource utilisation
Reception reliability

Group calls are for Public Safety i.e. they can be a matter of life and death. Hence, it is important to ensure reception reliability is sufficiently high. We understand that cells may participate in MBSFN transmission only if the number of users exceeds a threshold. Moreover, cells may be added on the fly e.g. to overcome cellular network damages. Given the absence of immediate feedback (link adaptation, HARQ/ ARQ), one could argue that at least some kind of slow feedback mechanism is needed to guarantee a sufficient reception reliability level. We think that in the area in which it is possible to reliably support group call via PTP, it should be possible to provide the same level of reliability via MBSFN. In other words, a slow feedback mechanism can be regarded as an optimisation aiming to minimise the power and coding used to achieve this level of reliability.
It should be noted that there is a WI on introducing am eMBMS measurent. This WI might result in the definition of a slow feedback mechanism that can be used to optimise MBSFN transmission characteristics e.g. an immediate MDT mechanism.

Proposal 2
Agree that sufficient reception reliability can be ensured with existing MBMS mechanisms. The WI on eMBMS measurements may result in mechanisms facilitating the optimisation of MBSFN transmission characteristics
2.3 MBMS based solution
Based on the previous, it seems possible to define a Group call solution that is based on existing MBMS mechanisms, and may include the following elements:

· 
E-UTRAN may broadcast MBMS SAIs to inform the UE about the service areas

· Needed only if for some services the service area is smaller than the SIB13 area and we want to a) avoid PTP requests, b) support interest indication (assuming UE engaged with group call is in connected)

· 
Upon start of the group call, UEs are notified using application layer procedures i.e. they are provided with USD like information (e.g. TMGI, start time, frequency, SAI)

· 
UEs reselect to the layer providing the group call, while in service area and session is ongoing (FLC) and enter connected mode

· 
All eNBs in the service area are informed about the start of the group call
· 
For each group call a service area is configured (OAM) covering the region of the incident

· 
The eNBs will perform periodic counting to determine if the number of UEs is exceeding a threshold so that MBMS transmission should be used

· 
While the service is ongoing (based on appliation layer info), the UE is in the service area and the service (TMGI) is not indicated on MCCH, the UE initiates a PTP request

· 
Somewhat after session start, the eNB starts periodic counting. In case the number of UEs exceeds the threshold, it starts employing MBSFN transmission

· 
To avoid service interruptions while switching, the service may temporarily be provided PTP and PTM

· 
Starting/ suspending and resuming MBSFN transmission for a service may involve re-definition of MBSFN areas. In such a case transmission characteristics may need tuning to ensure a sufficient reception reliability level
· 
Likewise, if at a later point in time the number of UEs reduces, E-UTRAN may switch back to PTP

Notes/ questions:

· 
We think a UE should only initiate PTP while the group call is ongoing and while the UE is in the service area. This requires some application level information

· 
We think it is fine if all eNBs in the service area receive the session start information i.e. no need to suppress transmission to eNBs under which there are no group call capable UEs

· 
In case there is only 1 GCSE frequency, and assuming that the number of GCSE UEs is limited, there may be no strong need to use the service continuity procedures.

Proposal 3
Consider the MBMS based solution described in the previous for supporting group calls.

3 Conclusion & recommendation
This contribution discusses whether it is possible to use MBMS to support group calls. RAN2 is requested to take into account the following findings and to conclude the proposals listed below:
Finding 1
An MBMS based solution using PTP upon session start can support the required establishment delay requirement

Finding 2
An MBMS based solution can support the required transfer delay requirement

Finding 3
It is possible to use dynamic MBSFN areas based on counting

Proposal 1
Agree that when using MBMS there is no real need to introduce optimisations improving the resource utilisation
Proposal 2
Agree that sufficient reception reliability can be ensured with existing MBMS mechanisms. The WI on eMBMS measurements may result in mechanisms facilitating the optimisation of MBSFN transmission characteristics

Proposal 3
Consider the MBMS based solution described in the previous for supporting group calls.
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