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1. Introduction

According to [1], there are many requirements on group communication. During the last RAN2 meeting, only the delay requirement has been discussed. In this contribution, we will further discuss whether the other requirements can be satisfied by delivering group communication via unicast.
2. Discussion

The other requirements include priority and pre-emption, scalability, service continuity and radio resource efficiency. In the following, we will analyze them individually:
Priority and pre-emption
The requirement on priority and pre-emption in TS22.468 [3] is as below:
· The system shall provide a mechanism to support at least n priority levels for Group Communication.

· The system shall provide a mechanism to support reassignment of Group Communication priority level.

· The network operator shall be able to configure each Group Communication priority level with the ability to pre-empt lower priority Group Communications and non-Group Communications traffic.

· The system shall provide a mechanism to allow pre-emption of lower priority for Group Communications and non-Group Communications traffic.

· Group Members within a GCSE Group shall be able to have different priorities from each other.

According to the above description, the priority and pre-emption handling is maintained based on group communication. In case of unicast, different group communications can be filtered into different EPS bearers and priority and pre-emption are controlled based on EPS bearers. Therefore, unicast can satisfy the group communication requirement on priority and pre-emption.
Observation1: Unicast can support priority and pre-emption amongst different group communications.
Scalability
According to the description in TS22.468 [3], the requirement on scalability is listed below:
The number of Receiver Group Members in any area may be unlimited and the system shall support multiple distinct Group Communications in parallel to any one UE that is capable of supporting that number of distinct Group Communications in parallel. 

Thus it can be discussed from the following two aspects:
1. Unlimited Group Receiver Members
For unicast, scheduling is performed in one cell. If group communication is delivered via unicast, it should consider how many Group Receiver Members can be supported in a cell. Take PTT as example, the number of supported VoIP users has be evaluated in TS36.913[2] Table 16.4.2-1 and Table 16.4.2-2, the capacity of Urban Marco scenario is about 65 User/MHz/Cell. Assuming the bandwidth is 20MHz and it is only used by one group with VoIP, the maximum supported Group Receiver Member is 65*20=1300. If more than one group is supported in the cell or the group communication service data rate is larger than VoIP, the supported Group Receiver Member will be further reduced.

2. Extensible parallel groups
According to the analysis in priority and pre-emption part, in order to satisfy the requirement of priority and pre-emption, different group communications may need to be mapped to different EPS bearers. According to Table1, there are maximum 11 EPS bearers can be configured for one UE. If more than one media type is included in one group communication and mapped into different EPS bearers, the supported parallel group communications per UE will be further reduced. 
Table1.  EPS bearer identity （TS24.007）
	EPS bearer identity value (octet 1)

	

	Bits

	8
	7
	6
	5
	

	0
	0
	0
	0
	No EPS bearer identity assigned

	0
	0
	0
	1
	Reserved

	0
	0
	1
	0
	Reserved

	0
	0
	1
	1
	Reserved

	0
	1
	0
	0
	Reserved

	0
	1
	0
	1
	EPS bearer identity value 5

	0
	1
	1
	0
	EPS bearer identity value 6

	0
	1
	1
	1
	EPS bearer identity value 7

	1
	0
	0
	0
	EPS bearer identity value 8

	1
	0
	0
	1
	EPS bearer identity value 9

	1
	0
	1
	0
	EPS bearer identity value 10

	1
	0
	1
	1
	EPS bearer identity value 11

	1
	1
	0
	0
	EPS bearer identity value 12

	1
	1
	0
	1
	EPS bearer identity value 13

	1
	1
	1
	0
	EPS bearer identity value 14

	1
	1
	1
	1
	EPS bearer identity value 15


Observation2: At most 1300 Group Receiver Members（20MHz bandwidth）in a cell and 11 parallel group communications per group member can be supported by unicast.
Since SA1 has not provided the detailed value requirement on scalability, it can conclude whether group communication over unicast bearer can satisfy SA1’s requirement or not.
Proposal1: Send LS to SA1 to ask the detailed requirements on the number of Group Receiver Members and parallel group communications. 
Service continuity
For Unicast, service continuity should be considered when UE moving among cells during group communication. That is to say, the U-plane interruption time during handover should be considered. According to the description of TS36.912 [2], the U-plane interruption time is analyzed according to the following figure:
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Figure 1．U-Plane interruption for handover
The U-plane interruption for FDD and TDD are shown in the following tables:
Table2.  U-Plane interruption in LTE-Advanced for FDD 
	Component
	Description
	Time [ms]

	1
	Radio Synchronisation to the target cell
	1

	2
	Average delay due to RACH scheduling period (1ms periodicity)
	0.5

	3
	RACH Preamble
	1

	4-5
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5

	6
	Decoding of scheduling grant and timing alignment
	2

	7
	Transmission of DL Datta
	1

	
	Total delay
	10.5


Table3.  U-Plane interruption in LTE-Advanced for TDD 
	Component
	Description
	Time [ms]

	1
	Radio Synchronisation to the target cell
	1

	2
	Average delay due to RACH scheduling period
	2.5

	3
	RACH Preamble
	1

	4-5
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5

	6
	Decoding of scheduling grant and timing alignment
	2

	7
	Transmission of DL Data
	1

	
	Total delay
	12.5


Observation3: If group communication is delivered via unicast, the respective U-plane interruption time at the case of handover for FDD and TDD are 10.5ms and 12.5ms, which can be acceptable from the perspective of service continuity.
Radio resource efficiency
For Unicast, the group communication data is delivered to the Group Receiver Member through dedicated radio resource. If there are a number of receiver members in a cell, the group data will be delivered repeatedly through multiple dedicated resources, which apparently reduce the resource efficiency. 
Observation4: The radio resource efficiency of delivering the group communication via unicast is low if there are a number of receiver members in one cell.
As a summary, the above evaluation can be summarized in the following table:
 Table1. Evaluation of group communication using unicast
	GCSE requirements
	Fulfillment

	Scalability
	Maybe (Depend on SA1’s requirement)

	Service continuity
	Yes

	Radio efficiency
	No

	Priority and pre-emption
	Yes


Proposal2: Suggest RAN2 to capture the above analysis in RAN2 GCSE TR.
3. Conclusion

According to the analysis in section 2, it is observed:
Observation1: Unicast can support priority and pre-emption amongst different group communications.
Observation2: At most 1300 Group Receiver Members（20MHz bandwidth）in a cell and 11 parallel group communications per group member can be supported by unicast.
Observation3: If group communication is delivered via unicast, the respective U-plane interruption time at the case of handover for FDD and TDD are 10.5ms and 12.5ms, which can be acceptable from the perspective of service continuity.
Observation4: The radio resource efficiency of delivering the group communication via unicast is low if there are a number of receiver members in one cell.
Based on the above observation, it is proposed：
Proposal1: Send LS to SA1 to ask the detailed requirements on the number of Group Receiver Members and parallel group communications. 
Proposal2: Suggest RAN2 to capture the above analysis in RAN2 GCSE TR.
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