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1   Introduction
At the RAN plenary #61 meeting, a new SI on “Group Communication for LTE” [1] was approved.  Meanwhile, SA2 has drafted 3GPP TR 23.768 [2] to capture several GCSE solutions. 
Before starting to research GCSE RAN solutions, SA2 achievements regarding the GCSE architecture and its influence on possible RAN solutions should be analysed first.
2   Discussion
2.1
GCSE progress in SA2
SA2 has designed the GCSE high level architecture (as depicted in Figure 1) in 3GPP TR 23.768 V0.3.0 [2].
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Figure 1. GCSE architecture 
Based on this GCSE architecture, SA2 further indicates two GCSE service delivery methods: Unicast delivery and Multicast delivery.
Multicast Delivery: A delivery mode where the group communication data is delivered via shared network resources to multiple group members.

NOTE: RAN might study a “Multicast Delivery” consisting of PtP or PtM radio bearers.

Unicast Delivery: A delivery mode where the group communication data is delivered to a particular group member via resources dedicated to a group member.

2.2
RAN solution for radio transmission in case of Unicast Delivery

Unicast delivery as defined in SA2 occurs through S/P-GW and with a dedicated bearer for each GCSE group member. In our understanding, for Unicast delivery, RAN can reuse the current PTP transmission. Actually it is believed that the current PTP transmission could be reused without the need for additional modifications/enhancements.

Observation 1: For Unicast Delivery, RAN can reuse the current PTP bearer and PTP transmission.

Proposal 1: For Unicast Delivery, RAN shall reuse the current PTP radio transmission without the need for additional modifications/enhancements.
2.3
RAN solution for radio transmission in case of Multicast Delivery 

Multicast delivery as defined in SA2 occurs through MuSe and with shared network resources for multiple GCSE group members. Which radio transmission strategy to use (e.g. PTP or PTM) is left to RAN to decide.
Observation 2: For Multicast Delivery, RAN can further decide which radio transmission strategy (e.g. PTP or PTM) to be used, e.g. considering radio efficiency.
Until now, in [2] six solutions have been captured, all based on the eMBMS structure [3]. If SA finally agrees the “Use of BM-SC and MBMS-GW in the core network for multipoint service/data distribution”, it is believed that MBSFN transmission should be the most direct RAN candidate solution (for PTM transmission), because MBSFN transmission is most aligned to the eMBMS structure and will significantly decrease the standardization overhead.

Observation 3: If EPC finally uses the eMBMS architecture, MBSFN transmission can be seen as the most direct RAN candidate solution for PTM transmission for Multicast Delivery.

For Multicast Delivery, the two candidate radio transmissions PTP and MBSFN should be evaluated in RAN. In principle, the eNB could select which radio transmission mode to use in different scenarios, in terms of radio efficiency, e.g.: 
· PTP: if there is only few group member in a cell
· MBSFN: if there are more group members in a cell 
2.3.1 PTP transmission in RAN
From the EPC point of view, this PTP transmission is based on Multicast Delivery, and RAN would select PTP transmission only for radio efficiency. However, if there are more than 2-3 group members in a certain cell, then PTM is more efficient than PTP. Furthermore, defining PTP <-> PTM transmission switches, e.g. due to UEs mobility, will definitely increase the complexity. For simplicity reasons, it is then suggested not to consider PTP transmission for Multicast Delivery.

Proposal 2: For Multicast Delivery, RAN shall not use PTP transmission.
2.3.2 MBSFN transmission in RAN
MBSFN transmission mechanism has already been introduced in LTE. However in the current solution there might be some limitations that could impact the GCSE service.
· Delay:
300ms end to end setup time is a very important requirement for GCSE service, especially for the public safety use case. Unfortunately, the design of the current MBMS solution did not take the setup time requirement into account. Therefore the current MBMS mechanism might have to be improved; otherwise it might not fulfil the delay requirement of the public safety GCSE service.
The “Solution 1 - Group Communications using pre-established eMBMS bearers” in TR 23.768 can achieve 300ms time delay based on MBMS mechanism. Furthermore this solution would not need extra radio resources because of MCH dynamic scheduling. However, RAN2 should further investigate this solution and enhance it on Uu interface (e.g., shortening MCCH modification period and MCCH repetition period)
· Dynamic MBSFN area:
Although the “MBMS session update” procedure can adjust the MBMS service area, the MBSFN area is semi-static during the MBMS session duration time, because it is difficult for RAN to adjust MBSFN subframes too frequently.
In our view, dynamic MBSFN area functionality is an enhancement for GCSE that can be postponed to future releases.  
Proposal 3: RAN2 needs to investigate whether MBMS enhancement can fulfil the delay requirement of the public safety use cases.
2.4
Suggested RAN solution for GCSE support
In Rel-12, due to the limited available time, we need to define a GCSE RAN solution which is suitable and sufficiently simple at the same time. Focussing on the public safety GCSE use cases, a solution could be to pre-define a fixed MBMS service area for GCSE. Each group member would receive GCSE service by MBSFN transmission within the MBMS service area. And when some group member leaves the MBMS service area, this UE could request a PTP bearer to access the GCSE service via Unicast Delivery.
This is depicted in Figure 2, where group members out of MBMS service area (but in the GCSE geographic area) rely on PTP bearers to access the GCSE service. When they move into the MBMS service area, they can release the PTP bearer and set up a PTM bearer to access the GCSE service by MBSFN transmission, and vice versa.
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Figure 2. Suggested RAN solution for GCSE support
How to reliably switch between PTP mode (Unicast Delivery) and MBSFN mode (Multicast Delivery), and whether group members should be in RRC connected mode or RRC idle mode can be further researched in Rel-12.
Proposal 4: RAN2 should further investigate how to reliably switch between PTP mode (Unicast Delivery) and MBSFN mode (Multicast Delivery), and whether group members should be in RRC connected mode or RRC idle mode.

3   Conclusion

In this contribution, through the GCSE architecture analysis, we provided the following observations and proposals:
Observation 1: For Unicast Delivery, RAN can reuse the current PTP bearer and PTP transmission.

Observation 2: For Multicast Delivery, RAN can further decide which radio transmission strategy to use (e.g. PTP or PTM), e.g. considering radio efficiency.

Observation 3: If EPC finally uses the eMBMS architecture, MBSFN transmission can be seen as the most direct RAN candidate solution for PTM transmission for Multicast Delivery.
Proposal 1: For Unicast Delivery, RAN shall reuse the current PTP radio transmission without the need for additional modifications/enhancements.
Proposal 2: For Multicast Delivery, RAN shall not use PTP transmission.

Proposal 3: RAN2 needs to investigate whether MBMS enhancement can fulfil the delay requirement of the public safety use cases.
Proposal 4: RAN2 should further investigate how to reliably switch between PTP mode (Unicast Delivery) and MBSFN mode (Multicast Delivery), and whether group members should be in RRC connected mode or RRC idle mode.
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