3GPP TSG-RAN WG2 #83bis
 R2-133396
Ljubljana, Slovenia, 7 – 11 Oct, 2013


Agenda item:
7.6
Source: 
Huawei, HiSilicon

Title: 
GCSE requirements fulfilment for eMBMS
Document for:
Discussion and Decision
1
Introduction
At RAN#61 meeting, a new Study Item “Group Communication for LTE” [1] was approved. The intention is to evaluate the ability of E-UTRA to meet the public safety requirements agreed in SA groups for Group communication, including PTT.

In [2], several GCSE requirements were specified. In this contribution, we will analyze whether eMBMS could fulfil the GCSE requirements.
2
Discussion
eMBMS (MBSFN) is a well known mechanism for the delivery of pre-planned multimedia content (such as mobile TV) to multiple users. The transmissions in a MBSFN area are synchronized, therefore users could get a good performance by signal combination, as shown in Figure 1.
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Figure 1: MBSFN
2.1
Radio resources efficiency

Comparing to the unicast delivery, eMBMS is more efficient where the group communication data is delivered via shared radio resources to multiple group members. 
However, in some scenarios, eMBMS is still not efficient enough and further enhancements might be needed if eMBMS is selected as one GCSE solution, as follow:
1) Due to the limited number of MBSFN area, multiple GCSE groups will share the same MBSFN area. As different GCSE groups might have different geographical scopes, user of a GCSE group might not be evenly distributed in the MBSFN area, e.g. it is possible there are no users at all for a GCSE group in a relative large area (i.e. several cells). It is of low radio efficiency to broadcast the group communication data for that GCSE group over MBSFN in such an area.  
2) eMBMS was designed for continuously transmitted media over a long period of time. However, for public safety, the group communication data will only be transmitted occasionally, i.e. during the period where a Transmitter Group Member gets the floor. During the inactive period, the semi-configured MBSFN subframes might be unnecessarily wasted. From Rel-10, MBSFN subframes could be used for unicast transmission when necessary, however only transmission mode 9 or 10 UEs could be scheduled.
3) If only a few GCSE groups are active (i.e. need to broadcast group communication data) during a particular period of time, and the group communication data is of low data rate (e.g. voice), the radio resources might be unnecessarily wasted because anyway the whole MBSFN subframe will be occupied for eMBMS transmission.
Observation 1: Comparing to unicast, eMBMS has higher radio resource efficiency. In some scenarios, e.g. when user distribution is not even, eMBMS is still not efficient enough.
2.2
Delay
Figure 2 illustrates the eMBMS session start and data reception procedures. When a Group Member initiates a group communication request, the eMBMS session start procedure will be triggered in order to setup the MRB for group communication data delivery. 
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Figure 2: eMBMS session start and data reception procedure

The C-plane latency for MBMS session setup includes the following components:

1) Latency for MBMS Session Start message
The latency is about several tens of milliseconds, due to the backhaul delay and the processing delay in each node.
2) Latency for SIB13 update
The latency could be ignored, assuming the MBSFN area configuration will not change as a result of a new MBMS session start.

3) Latency for MCCH info update
When network plans to change the MCCH information, it first notifies the UEs about the change during one modification period. Upon the reception of the MCCH change notification, the UE interested to receive MBMS services will acquire the updated MCCH information from the beginning of the next modification period. Therefore, the latency introduced by the MCCH info update will be up to the length of the MCCH modification period, which is at least 5.12s in the current specification.
The U-plane latency for MBMS data reception includes the following components:

1) Latency for MBMS data flow synchronisation
The synchronized radio interface transmission of MBMS data is controlled by the SYNC-protocol. This latency for MBMS data flow synchronisation include the maximum transmission delay from the BM-SC to the farthermost eNB, the length of the synchronisation sequence used for time stamping and other extra delay (e.g. processing delay in the eNB),  Assuming the latency is 70ms (20ms+40ms+10ms) in total.
2) Latency for MBMS data scheduling
MCH scheduling information (MSI) is scheduled at the beginning of each MSP (MCH scheduling period) to indicate which subframe will be used for each MTCH within the MSP. The latency for MBMS data scheduling depends on the MSP length and the position of the corresponding subframe within the MSP, which is at least up to 80ms in the current specification. 
Based on the analysis above, it could be observed that the latency for MCCH info update dominates the eMBMS C-plane latency, and the whole eMBMS C-plane latency is longer than 300ms which couldn’t fulfil the requirement for group communication end-to-end setup time [2] (assuming no presence checking and no acknowledgements requested from Receiver Group Members). For the U-plane latency, the total delay for group communication data reception in the downlink is 150ms (80ms+70ms). If we further consider the delay for group communication data transmission in the uplink by the Transmitter Group Member, then the whole eMBMS U-plane delay is longer than 150ms which couldn’t fulfil the requirement for group communication end-to-end delay for media transport [2].
It is important for group communication to support the voice call. As per [3], the required end-to-end delay for VoIP is 150ms, which is the same as the required group communication end-to-end delay for media transport, hence it is not necessary to separately consider the support of voice call over eMBMS in the study.
Observation 2: eMBMS couldn’t fulfil the GCSE requirements on both group communication setup delay and media transport delay.
2.3
Service continuity
For group communication over eMBMS, service continuity needs to be evaluated in several scenarios.
Scenario 1: Service continuity within MBSFN area 

Mobility procedures for MBMS reception in current specification allow the UE to start or continue receiving MBMS services via MBSFN when changing cells, i.e. the current procedures already provide support for service continuity with respect to mobility within the same MBSFN area without service interruption.
Scenario 2: Service continuity between different MBSFN areas on different frequency

Within the same geographic area, MBMS services can be provided on more than one frequency and the frequencies used to provide eMBMS services may change from one geographic area to another within a PLMN. For a UE receiving the group communication data over eMBMS, after the cell reselection or handover, the UE needs to first read the target cell SIB13 and MCCH information before continue receiving the same group communication session over eMBMS in the target cell, this will result in service interruption. Depends on the configuration of the SIB13 scheduling periodicity and the MCCH repetition period, the service interruption time might be in the order of several hundred of milliseconds. So far, it is not clear whether the service interruption time is acceptable for public safety.
Scenario 3: Service continuity during outbound mobility (from MBSFN area to Non-MBSFN area)

For a UE receiving the group communication data over eMBMS, when the UE noticed that the target cell as result of mobility does not support the on-going group communication session based on UE implementation (e.g. UE detects that eMBMS data loss rate is increased), the UE might use a NAS signalling or an application level signalling to trigger the establishment of a unicast bearer for the on-going group communication session. However, this will result in the service interruption. If the UE is in idle mode before the mobility, additional interruption time will be observed due to the latency for RRC connection establishment. The total service interruption time might be in the order of seconds in the worst case. 
Scenario 4: Service continuity during inbound mobility (from Non-MBSFN area to MBSFN area)

For a UE receiving the group communication data over unicast, when the UE noticed that the target cell as result of mobility supports the on-going group communication session over eMBMS, e.g. by the reading of SIB13 and MCCH information, the UE could start receiving the group communication data over eMBMS. Then after the successful reception of the group communication data from eMBMS delivery, the UE might use a NAS signalling or an application level signalling to trigger the release of the unicast bearer. This “soft handover” will not result in service interruption.
Observation 3: For group communication over eMBMS, service interruption will be observed during the mobility between different MBSFN areas on different frequency and during the mobility from MBSFN area to Non-MBSFN area. It is not clear whether GCSE requirements on service continuity could be fulfilled or not.
2.4
Scalability
As per the current specification, the maximum MBSFN area is 8, and the maximum PMCH per MBSFN area is 16, and the maximum session per PMCH is 29. In theory, the maximum supported number of session is 8*16*29=3712. When short MCH Scheduling Period or less MBSFN subframes are configured, the maximum PMCH per MBSFN area might be less than 16, given that multiple PMCHs could not be multiplexed in the same MBSFN subframe. Further, when a group communication requires different media type (e.g. voice and video), different sessions might be allocated for each media type for the same group. Therefore, in reality, the maximum supported number of Group Communications in parallel is less than 3712. On the other hand, different GCSE groups might share the same TMGI given that they might live at different time. It is not clear whether eMBMS could fulfil the GCSE requirements on the number of distinct Group Communications supported in parallel.
There is no significant limitation on the number of Receiver Group Members in a particular area, even though sometimes a dedicated bearer is still required for Group Members to carry the application level signalling (for e.g. session establishment and floor control) which will demand the UE to move into connected mode.
Observation 4: It is not clear whether eMBMS could fulfil the GCSE requirements on the number of distinct Group Communications supported in parallel.
2.5
QoS (priority and pre-emption)
Currently, QoS parameters (e.g. QCI and ARP) could be configured to the MCE by the MME during the MBMS Session Start procedure. This allows the system to indicate the QoS information for each group communication which then reflects the allocation and retention of system resources. However, eMBMS doesn’t support the update of QoS information via MBMS Session Update procedure. This might not satisfy the GCSE requirement which requires the system to support reassignment of Group Communication priority level. 
Note that potential specification impact to support QoS update in MBMS Session Update procedure is minor, because the QoS parameters is already there – we only need to modify the corresponding text procedures.
Observation 5: eMBMS couldn’t fulfil the GCSE requirements on QoS update, however the potential specification impact to support QoS update in MBMS Session Update procedure is minor.
2.6
Summary
For eMBMS, the fulfilment status for each GCSE requirement is summarized in Table 1 below.
Table 1: Summary of GCSE requirements fulfilment
	GCSE requirements
	Fulfilment

	Radio resource efficiency
	Partial

	Delay
	No

	Service continuity
	Not clear

	Scalability
	Not clear

	QoS (priority and pre-emption)
	Partial


3
Conclusion
In this contribution, we analyzed whether eMBMS (MBSFN) could fulfil the GCSE requirements, and we had the following observations:

Observation 1: Comparing to unicast, eMBMS has higher radio resource efficiency. In some scenarios, e.g. when user distribution is not even, eMBMS is still not efficient enough.
Observation 2: eMBMS couldn’t fulfil the GCSE requirements on both group communication setup delay and media transport delay.
Observation 3: For group communication over eMBMS, service interruption will be observed during the mobility between different MBSFN areas on different frequency and during the mobility from MBSFN area to Non-MBSFN area. It is not clear whether GCSE requirements on service continuity could be fulfilled or not.
Observation 4: It is not clear whether eMBMS could fulfil the GCSE requirements on the number of distinct Group Communications supported in parallel.
Observation 5: eMBMS couldn’t fulfil the GCSE requirements on QoS update, however the potential specification impact to support QoS update in MBMS Session Update procedure is minor.

We could find that eMBMS (MBSFN) couldn’t fulfil all the GCSE requirements at the moment. Nevertheless, MBSFN is still the most likely technology potential that could be specified for group communication within Rel-12 timeframe, considering the very limited time. Further eMBMS enhancements are needed in order to fulfil the GCSE requirements.
Proposal 1: Capture the analysis in this contribution into the RAN2 TR.
Proposal 2: Evaluate possible eMBMS enhancements to fulfil the GCSE requirements.
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