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1	Introduction
RAN2#83bis started discussion on the study item [1] on Group Communication for LTE, and already captured some analysis in the TR [2]. This contribution continues the discussion on the part of MBMS.
2	Discussion
2.1	Scalability requirement
Whereas the SA1 requirement on scalability states “The number of Receiver Group Members in any area may be unlimited”, for now the requirement was captured in the RAN2 TR as follows:
the number of receiver group members in any area may be as large as [value; FFS]
In our view, any alterations to the SA1 requirements that RAN2 may choose to base its work on need to be confirmed with SA1.
Proposal 1:	Any deviations from the SA1 requirements, if to be adopted by RAN2, are first confirmed with SA1 by LS.
Meanwhile, we acknowledge that the scalability requirement as currently formulated by SA1 describes only a theoretical possibility, which is why we suggest the following reformulation.
Proposal 2:	Request from SA1 that RAN2 may consider the scalability requirement reformulated as “Downlink transmission capacity shall not restrict how many receiver group members can receive given group communication.”
This reformulated requirement is satisified by the legacy PMR systems. 
2.2	End-to-end delay
The stage-1 TS [3] states that “The end to end delay for media transport for Group Communications should be less than or equal to 150 ms”.
For now, the following table on end-to-end delay using MBMS bearers was captured in the RAN2 TR:
Table 5.2.1.1.2.1 User plane delay estimation
	Description
	
Time (ms) 

	Comments

	Talker UE  eNB
	10
	Reference: Annex B.2 of 3GPP TR 36.912[6]

	eNBSGW/PGWGCSE ASBM-SC
	20
	Backhaul transmission

	BM-SC  eNB
	40
	Assumes SYNC sequence length = 40ms = MSP/2. The eNB processing time and M1 delay are captured into the 40ms.

	MSP (Read MSI)
	80
	MSP = 80ms

	eNB  Receiving UEs
	10
	Receiving and processing

	Total
	160
	Meets the SA1 user plane delay requirement



As we highlight above, the delay component eNBSGW/PGWGCSE ASBM-SC is currently evaluated as 20ms. A related guideline is provided in TS 23.203 [6] regarding the Packet Delay Budget:
NOTE 1:	A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.
The PCEF (Policy and Charging Enforcement Function) is located at the Gateway.
	Proposal 3:	Assume 20ms as the one-way delay between eNB and SGW/PGW alone.
As also highlighted above, the total estimated delay (which, by the previous point, currently seems underestimated) is concluded to meet the SA1 requirement, which seems to be in error since the requirement is 150ms.
Proposal 4:	Remove the erroneous comment in the table on UP delay with MBMS, that says the SA1 requirement is met.
2.3		Time to join an ongoing group call
It is not yet analyzed in the RAN2 TR whether this can be done within the required 300ms with MBMS bearer.
The shortest configurable MCCH repetition period is currently 320ms, which means that with the UE starting from scratch and the total time including MCCH acquisition, the requirement cannot be met.
Assuming that the UE has kept itself informed of MCCH contents and, like in the already captured analysis of unicast bearers, that the UE has already registered with the GCSE_AS (meaning that the UE knows if an MBMS bearer delivering the service is available), starting reception only entails receiving the MSI, which can take as little as 80ms which is the shortest MSI that can currently be configured.
Proposal 5:	Provided that the UE has kept informed of MCCH contents and has already registered with the GCSE_AS, the time-to-join delay requirement can be met with MBMS bearer.
2.4	Service continuity
Let us consider UE mobility out of an MBSFN area while a call is in progress. In previous RAN2 work on MBMS, while such mobility case has not been the focal point, it has been assumed  that once the UE determines that it is running out of an MBSFN area, it can request the MBMS service by unicast. However, no triggers for the UE to do so have been specified, leaving it all a matter of UE implementation. A too loose trigger – such as the loss of a single MBMS packet - can result in unicast capacity problems if UEs request unicast delivery even when not really necessary, whereas a too strict trigger may not ensure service continuity. Given the priority of service continuity among the Rel-12 GCSE work, it seems preferable to have a normative trigger for UE to determine when to request the MBMS service by unicast.
Proposal 6:	Agree that a standardized trigger for the UE to request unicast delivery when moving out of MBSFN area is needed.
Regarding what would serve as such a proper trigger, there currently seems little available related to MBSFN reception other than packet loss. Meanwhile, RAN1 is currently working on MBSFN measurements [7,8], and even though their current work is primarily motivated by MDT, such measurements seem usable also as a mobility trigger.
Proposal 7:	Consider a measurement event based on the MBSFN measurements currently being defined in RAN1  as a potential trigger for the UE to infer it is moving out of MBSFN area. 
2.5	Call-setup time and scalability with MBSFN areas
To be able to satisfy the call-setup time, the analysis captured in the RAN2 TR assumes pre-established MBMS bearers. 
In satisfying the call-setup requirement, it seems necessary to account for the following:
-	the total number of call groups configured in the PLMN can be very high;
-	it cannot be predicted when a call for a given group needs to be established;
-	it even seems difficult to predict where exactly within the PLMN a given group call needs to be established: by the stage-1 requirements, “GCSE Groups shall by definition be of system wide scope”.
This should be set against how MBMS bearers and MBMS services are currently treated in E-UTRAN:
-	MBSFN areas are semi-statically configured by the MCE;
-	currently only GBR MBMS bearers are supported: at MBMS session start the MCE practices admission control and allocates radio resources for the MBMS bearer based on the GBR received as part of the MBMS session start;
-	the MCCH indicates one TMGI per MBMS bearer, i.e. an MBMS-bearer is service-specific. 
All this points toward a scalability problem with pre-established MBMS bearers: should there be an MBMS bearer with the service-specific GBR pre-established for every call group configured in the PLMN, throughout the PLMN?
What seems possible to relax in the current constraints is that an MBMS bearer is service specific. Indeed, the SA2 TR already speaks of a possibility to multiplex several group calls on the same MBMS bearer, such that from the data received under given TMGI the UE identifies the service in question by e.g. UDP port.
Having UEs receive an MBMS bearer used for groups also other than its own of course implies increased power consumption, because the UE will need to receive any active data transmission for another group before it is able to determine, at upper layers, that its own group was not concerned. But such common, i.e. non-service-specific MBMS bearers could be the ones that are kept pre-established and what the UEs would monitor; the beginning of a group call could be delivered on such a common bearer initially, until a service-dedicated MBMS bearer has properly been established for that call. The UEs would need to be pre-informed with both the TMGI of the common bearer to keep monitoring, and the service-specific TMGI to be used with service-specific MBMS bearers.
Having each pre-established MBMS bearer serve the purpose of fast call setup for many services this way would solve the scalability issues.
Proposal 8:	Capture in the TR the option of initial group-call delivery over common, non-service-specific pre-established MBMS bearers, as solving the scalability issue with pre-established service-specific MBMS bearers.
Note: while the SA2 TR mentions multiplexing several calls on the same MBMS bearer, it does not capture this proposed overall solution.
3	Conclusion
We have discussed the ability of the current LTE MBMS to satisfy the broadcasting requirement inherent in public-safety group communication, and conclude with the following:
Proposal 1:	Any deviations from the SA1 requirements, if to be adopted by RAN2, are first confirmed with SA1 by LS.
Proposal 2:	Request from SA1 that RAN2 may consider the scalability requirement reformulated as “Downlink transmission capacity shall not restrict how many receiver group members can receive given group communication.”
	Proposal 3:	Assume 20ms as the one-way delay between eNB and SGW/PGW alone.
Proposal 4:	Remove the erroneous comment in the table on UP delay with MBMS, that says the SA1 requirement is met.
Proposal 5:	Provided that the UE has kept informed of MCCH contents and has already registered with the GCSE_AS, the time-to-join delay requirement can be met with MBMS bearer.
Proposal 6:	Agree that a standardized trigger for the UE to request unicast delivery when moving out of MBSFN area is needed.
Proposal 7:	Consider a measurement event based on the MBSFN measurements currently being defined in RAN1  as a potential trigger for the UE to infer it is moving out of MBSFN area. 
Proposal 8:	Capture in the TR the option of initial group-call delivery over common, non-service-specific pre-established MBMS bearers, as solving the scalability issue with pre-established service-specific MBMS bearers.
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