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1. Introduction
SA1 has defined requirements for GCSE_LTE (group communication system enabler for LTE) in TS 22.468 [1]. SA2 and RAN2 have been studying the GCSE over LTE architecture in TR 23.768 [2] and TR 36.868 [3]. Pre-configured eMBMS bearer was identified by SA2 and RAN2 as candidate solution of group communication in [2] and [3].
Overall pre-configured eMBMS bearer associated with pre-assigned TMGI(s) can be well suitable to pre-configured group calls, such as public safety. This paper describes how call setup for adhoc group call can meet the requirement from SA1.
2. Adhoc GC Setup 
Figure 2‑1 shows the procedure of adhoc group call over dynamic eMBMS session setup.
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Figure 2‑1 Call Flows for Dynamic Group Call Setup 

2.1 Call setup delay estimation

	Step Number
	Description
	Average Time (ms)
	Comments

	2
	Service Request Procedures
	80
	Annex B.1.1, 36.912

	3
	Group call session setup
	50?
	Sending group call setup signaling (e.g., SIP Invite)

	4 and 5
	MBMS Session Setup
	5120 or 10240
	MCCH modification period is 5.12s or 10.24s 

	6
	Continue Group call setup via EPS bearer
	0
	In parallel with MBMS session setup

	7
	Paging and Service Request Procedures to targets
	0
	In parallel with MBMS session setup

	8
	Continue Group call setup 
	0
	In parallel with MBMS session setup

	9
	USD Update
	0
	In parallel with MBMS session setup

	10
	MBMS user service registration and key request
	0
	In parallel with MBMS session setup

	11
	MSP (Read MSI)
	40
	MCH Schedule Period is from 8 frame to 1024 frames

	12
	Floor Permit
	20
	Talk Burst Confirm

	
	Total
	5310 or 10430
	


Table 1 Call Setup Delay Estimation
Observation 1: Dynamic eMBMS session setup will not meet the call setup delay requirement of group communication.
3. Proposals
3.1 Proposal 1
In this proposal, we proposed the following for adhoc group call:

· Reserves a TMGI pools (e.g.,TMGI1 to TMGIn) for different adhoc groups
· eMBMS sessions are pre-established for all those reserved TMGIs in preconfigured MBSFN areas. MCCH contains all correspond TMGIs and session information.
· If there is no group call data coming, the subframe(s) configured for MBSFN can be reused for TM9 and TM10 unicast transmission if not all MBSFN subframes allocated in MCCH are needed for transmission of MBMS services.
· GCSE server will get a TMGI from the TMGI pools from the BM-SC when the adhoc group is established. The BM-SC assigns an unused TMGI from the TMGI pools and the TMGI will be reused to other group call after the group call is completed.
· MSI will be modified accordingly when the eNB receives the group call data from MBMS-GW for the correspond TMGIs.
Figure 3‑1 shows the procedure of adhoc group call over eMBMS session for the proposal.
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. Figure 3‑1 Call Flows for Dynamic Group Call Setup with Reserved TMGI Pool 

1.1.1 Call setup delay estimation
	Step Number
	Description
	Average Time (ms)
	Comments

	4
	Service Request Procedures
	80
	Annex B.1.1, TR 36.912

	5
	Group call session setup
	50?
	Sending group call setup signaling (e.g., SIP Invite)

	6
	Request for TMGI assignment
	20
	MCCH modification period is 5.12s or 10.24s 

	7
	Continue Group call setup via EPS bearer
	50?
	

	8
	Paging and Service Request Procedures to targets
	140
	Paging is not counted. 140 only includes listeners RRC Setup

	9
	Continue Group call setup 
	50?
	

	10
	USD Update
	100
	

	11
	MSP (Read MSI)
	40
	MCH Schedule Period is from 8 frame to 1024 frames

	12
	Floor Permit
	20
	Talk Burst Confirm

	
	Total
	550
	


Table 2 Call Setup Delay Estimation
3.2 Proposal 2
In this proposal, we proposed the following for adhoc group call:

· Use the call setup as shown in Figure 2-1

· Introduce a new MCCH only targeting for group call
· New MCCH uses a much shorter modification period and repetition period to reduce the setup delay with add-hoc group 

· A new MCCH change notification can be also introduced to signal whether the new MCCH has been changed or not
· SIB13 adds configuration parameter for new MCCH and/or new MCCH change notification; a new M-RNTI may be defined for the new MCCH change notification  
· Legacy user does not look for the new MCCH and new MCCH change notification
· To avoid conflict between existing and the new eMBMS operation with the new MCCH
· SIB2 allocates MBSFN subframes by taking into account of potential group call services

· Legacy MCCH allocates MBSFN subframe for each associated PMCH among the first X MBSFN subframes in a commonSF-AllocPeriod

· New MCCH will make MBSFN allocation for each group service among the rest MBSFN subframes in a commonSF-AllocPeriod
· The first PMCH in new MCCH will always start from the subsequent MBSFN subframe identified by sf-AllocEnd of the last PMCH in legacy MCCH

· When the rest MBSFN subframes in a commonsf-AllocPeriod are not used by group call, they can be released by the new MCCH such that they can be used for unicast to avoid resource under utilization
· MSI will be modified accordingly when the eNB receives the group call data from MBMS-GW for the correspond TMGIs.

The procedure of adhoc group call over eMBMS session for the proposal is the same as the current adhoc group procedure as shown in Figure 2-1. With the new introduced MCCH with less delay, the overall delay can be reduced.
1.2.1 Call setup delay estimation

	Step Number
	Description
	Average Time (ms)
	Comments

	2
	Service Request Procedures
	80
	Annex B.1.1, TR 36.912

	3
	Group call session setup
	50?
	Sending group call setup signaling (e.g., SIP Invite)

	4 and 5
	MBMS Session Setup
	256
	New MCCH modification period: use 256ms as an example

	6
	Continue Group call setup via EPS bearer
	0
	In parallel with MBMS session setup

	7
	Paging and Service Request Procedures to targets
	240
	320ms paging cycle is requested by UE in NAS TAU/Attach request. 80 only includes listeners RRC Setup

	8
	Continue Group call setup 
	50?
	

	9
	USD Update
	0
	In parallel with MBMS session setup

	10
	MBMS user service registration and key request
	0
	In parallel with MBMS session setup

	11
	MSP (Read MSI)
	40
	MCH Schedule Period is from 8 frame to 1024 frames

	12
	Floor Permit
	20
	Talk Burst Confirm

	
	Total
	736
	


Table 3: Call Setup Delay Estimation
3.3 Proposal 3
In this proposal, we proposed the following for ad hoc group call using the call setup as shown in Figure 2-1

:

· Allow MCCH modification period, repetition period and change notification period to be smaller to reduce the setup delay with ad-hoc group

· Note this is reusing existing MCCH with reduced modification and repetition period

· SIB13 indicates two sets of configuration parameters for MCCH 

· Existing modification period, repetition period and change notification period setting for legacy user

· Reduced modification period, repetition period and change notification period setting for group call user or specific TMGI


· Legacy user only looks for the MCCH and MCCH change notification with existing parameter setting

· Group call user looks for the MCCH and MCCH change notification with both existing and new parameter setting
· To avoid conflict between existing and the new eMBMS operation with the reduced modification period, repetition period and change notification period
· Existing MCCH allocates MBSFN subframes by taking into account of potential group call services

· For example, if MCCH needs to allocate X MBSFN subframes for legacy services, it will actually allocate X+Y MBSFN subframes where the additional Y subframes are targeting for group call services 
· Note the TMGIs used for MCCH to reserve Y MBSFN subframes do not need to be predefined or pre-setup as long as they are not colliding with TMGIs associated with the services belonging to the X MBSFN subframes
· Fast MCCH update only modifies the MCCH contents related to group call services while at the existing MCCH modification period boundary, the MCCH contents related to all services can be updated
· For example, MCCH can allocate a particular PMCH for group call

· Fast MCCH update can change the configuration related to that PMCH without changing PMCH configurations related to other PMCHs

· Regular MCCH update can allow for change for all PMCHs

· When the Y MBSFN subframes are not used by group call while cannot be dynamically released by existing MCCH, they can be used for unicast to avoid resource under utilization
· MSI will be modified accordingly when the eNB receives the group call data from MBMS-GW for the correspond TMGIs.

The procedure of adhoc group call over eMBMS session for the proposal is the same as the current adhoc group procedure as shown in Figure 2-1. With the new introduced MCCH with less delay, the overall delay can be reduced.

The delay estimate is the same as shown in Figure 3-3 if we introduce a 256ms modification period for MCCH.

4. Conclusion
In this proposal, we proposed a few options on how to reduce the setup delay for group all communication. In summary, the proposals are:
· Reserves a TMGI pools (e.g.,TMGI1 to TMGIn) for different adhoc groups with corresponding pre-established eMBMS sessions
· Introduce a new MCCH and MCCH change notification only for group call with reduced MCCH modification period, repetition period and change notification period
· Reducing the existing MCCH modification period, repetition period and change notification period
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