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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 of group communication using unicast bearers.
2
Discussion
2.1
Group communication latency requirements
In RAN2#83bis group communication using unicast bearer and related requirements were discussed. Group communication requirements relating to end-to-end setup time, time for joining an ongoing group communication and end-to-end delay for media transport were discussed and agreements captured in TR [2]. The end-to-end setup time is actually only from the transmitter group member to GCSE AS while the time for joining an ongoing group communication involves interaction between a receiver group member and the GCSE AS. Only the end-to-end delay for media transport was a true end-to-end delay between the transmitter group member and receiver group member but this is only the UP delay. In considering the true talker to listener group communication latency performance we need to take in to account the transmitter group member setup time and the talker to listener media transport delay together which means from call request until receiving UE starts receiving data the delay should be 300+150 = 450ms or less, assuming the receiver group member has already joined the ongoing group communication. However, in RAN2#83bis the following were agreed:

Agreements
1
The end to end setup delay requirement (300 ms) for group communication via a dedicated bearer can be met using LTE. It is not necessary to pre-establish bearers or the RRC Connection. 

2
The time to join an ongoing group communication requirement (300 ms) can be met using LTE without a pre-established radio bearer and also for UEs in IDLE. 
It is however assumed that user is already registered with the public safety application server and obtained the application layer security authentication.

3
End to end delay for media transport requirement can be met using LTE unicast bearer for media transmission.

If RRC connection is not necessarily already established for the transmitter group member and the receiver group member then this will need to contain at least the following serially, i.e. impossible in parallel:

-
RRC Connection establishment for calling UE: 80ms (based on values agreed in TR [2])
-
Floor request from calling UE: 20ms


-
paging the receiving UE, at least 320ms (shortest possible paging cycle)
-
RRC Connection establishment for receiving UE: 80ms

This already exceeds the budget of 450ms and hence the 450ms requirement for transmitter group member to receiver group member communication requirement cannot be met. 

Proposal 1:
The SA1 requirements need to be met jointly (as opposed to meeting one while failing another).
Proposal 2:
Meeting jointly the delays of 300ms call setup and 150 end-to-end UP delay cannot be met if including paging the called UEs.

Proposal 3:
Consider renaming the “end-to-end setup time” to “group communication setup time” and clearly state in the TR 36.868 that this is between the transmitter group member and GCSE AS.

Proposal 4:
Clarify the “time to join an ongoing group communication” in the TR 36.868 to state clearly that it is between the receiver group member and the GCSE AS.
2.2
Use of unicast bearer always upon start of a group call
TR 36.868 [2], Section 5.2.1.2 states “In order to minimise the end to end setup time for group communication, unicast bearer can be used for data transmission upon start of the group call. In this solution, E-UTRAN establishes an eMBMS bearer for the data transmission as soon as the number of participating UEs exceeds a certain threshold.”

Given the SA1 requirement on scalability that the number of receiver group members in any area may be unlimited, there may not be enough resources to deliver a group communication to each receiving member over a dedicated unicast bearer, so relying on unicast bearer for all receiver group members upon start of group call is not a scalable solution. So a solution based on broadcast delivery of data upon start of group call is required to the address scalability problem. In [13] we propose a solution to address this problem. If scalability requires using broadcast delivery, there is no reason to assume that that is not the case from the very beginning of the group call.
Proposal 5:
Agree that relying on unicast only for achieving call-setup time fails to also satisfy scalability.

2.3

End-to-end delay for media transport with unicast bearers
TR [2], Section 5.1.1.3 states:
“If the media is delivered with QCI 1 bearers, PDB of 100ms applies. Therefore 150ms end to end delay for media transport can be achieved for delay strict group communication applications”

However, note that according to TS 23.203 [6], Section 6.1.7.2, the Packet Delay Budget (PDB) is defined as one-way delay in each direction between the PCEF (located in the Gateway) and UE. When we consider the end-to-end delay and account for the PDB between the two UEs we easily exceed the 150ms delay budget.  The only QCI whose PDB*2 falls within 150ms seems to be QCI=3.
Proposal 6:
Agree that 150ms End-to-end delay can only be enforced by current QCI=3 with PDB=50ms.
2.4

Unicast bearers for PTT voice
Under conclusions for group communication using unicast bearers (Section 5.1) in the TR [2] the following FFS item was noted:

FFS:  Whether PTT Voice needs to be carried on a GBR bearer if not, whether the offered QoS of default bearer is  acceptable for delivery of PTT voice for the short period of time over the default bearer.

The group communication work is primarily motivated by public-safety use cases where voice communication is mission critical. It does not seem acceptable to rely on bearers that provide no guaranted QoS. It is safe to assume that group calls need to be carried over GBR bearers at all stages which means default bearer is not acceptable for delivery of PTT voice at any time.
Proposal 7:
Assume that group calls need to be carried over GBR bearers at all stages.

3
Conclusion
In this paper we discussed several issues relating to group communication using unicast bearer and proposed the following:
Proposal 1:
The SA1 requirements need to be met jointly (as opposed to meeting one while failing another).

Proposal 2:
Meeting jointly the delays of 300ms call setup and 150 end-to-end UP delay cannot be met if including paging the called UEs.

Proposal 3:
Consider renaming the “end-to-end setup time” to “group communication setup time” and clearly state in the TR 36.868 that this is between the transmitter group member and GCSE AS.

Proposal 4:
Clarify the “time to join an ongoing group communication” in the TR 36.868 to state clearly that it is between the receiver group member and the GCSE AS.

Proposal 5:
Agree that relying on unicast only for achieving call-setup time fails to also satisfy scalability.

Proposal 6:
Agree that 150ms End-to-end delay can only be enforced by current QCI=3 with PDB=50ms.

Proposal 7:
Assume that group calls need to be carried over GBR bearers at all stages.
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