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1 Introduction
In the case of LTE for public safety, highly robust group communication, similar to but surpassing Land Mobile Radio (LMR), is fundamentally required. 3GPP specified Rel-12 LTE group communication using eMBMS system architecture with two bearer types, i.e. unicast and MBFSN. In Rel-13, Study Item “Support of Single-cell PTM transmission in LTE” (RP-142205) is targeted to add Single-cell Point To Multipoint transmission (SC-PTM) as third bearer type to eMBMS, whereby the provisioning of multicast is via PDSCH on a per cell basis, rather than providing multicast via PMCH over the whole MBSFN area.
In RAN2#89 meeting RAN2 had agreed:

1. “RAN2 assumes that SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS”
2. "We will evaluate the SC-PTM against the GCSE requirements (should also consider MCPTT requirements if available)"

3. "RAN2 assumes that SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS"
Therefore, it is important to identify Group Communication System Enablers for LTE (GCSE_LTE) and Mission Critical Push To Talk over LTEM (MCPTT) requirements that are directly applicable to this study. This contribution proposes to add these relevant requirements in TR 36.890 to guide the SC-PTM evaluations for LTE group communication of public safety.
2 Discussion 
From public safety perspectives, the justification, partially derived from SC-PTM SID, of adding SC-PTM as third bearer type to Rel-12 eMBMS architecture for LTE group communications is the following:
1) The current GCSE_LTE is based on eMBMS that broadcasts contents in a large pre-planned area (i.e. MBSFN area) for e.g. mobile TV, and the MBSFN area is rather static (e.g. configured by O&M) and cannot be dynamically adjusted according to the public safety user distribution, nor does it support dynamic group formation/configuration while meeting latency requirements. 

2) The eMBMS transmission will occupy the entire system bandwidth (entire subframe), and multiplexing with unicast in the same subframe is not allowed even though not all the radio resources in frequency domain are utilized within a subframe. This is going to be a rather common case for public safety because primary applications for group communication are expecting to be voice and low-rate data. 

3) MBSFN subframe configuration is also rather static (e.g. configured by O&M), which can’t be dynamically adjusted according to the number of active groups and the traffic load of active groups. Radio resources configured for eMBMS might be unnecessarily wasted when provision services for critical communications.

4) The GCSE_LTE worst-case latency issues associated with end to end setup time, the time to join an on-going group communication, and end to end delay for media transport (identified in TR 36.868 [3]) are significant concerns for public safety when performing mission critical group communications over an eMBMS network. By adding SC-PTM as a complementary bearer to eMBMS, it is considered that the GCSE_LTE worst-case latency issues could be significantly improved.
There are two 3GPP Stage-1 requirements that are relevant to the evaluation of SC-PTM for public safety group communication, i.e. GCSE_LTE requirements and MCPTT requirements.
2.1 Stage-1 GSCE_LTE Requirements

The Stage-1 GCSE_LTE requirements relevant for the evaluation of eMBMS for public safety group communication are defined in 3GPP TS 22.468 [1]. The following GCSE_LTE service requirements are taken from  3GPP TS 22.468 [1] and are identified as being directly applicable to the SC-PTM study in this regard:

a) Clause 5.1.1 #6, #7

b) Clause 5.1.2 Entire section should be relevant to potential SC-PTM improvements to GCSE_LTE latency within eMBMS architecture.
c) Clause 5.1.4 #1

d) Clause 5.1.5 #1, #2

e) Clause 5.2.2 - Entire section should be relevant because this is what current eMBMS provided for group communications.

However, TR 36.868 [3] was RAN2's study on GCSE_LTE requirements against eMBMS system architecture with two bearer types, i.e. unicast and MBFSN. From public safety perspectives, SC-PTM potentially adds third bearer type into the eMBMS system architecture to fulfil GCSE_LTE requirements (and MCPTT requirements if applicable). Thus, TR 36.868 [3] should serve as the baseline reference for evaluating SC-PTM for public safety group communications. It is prudent for RAN2 to focus on how SC-PTM could further enhance the marginal performance of Rel-12 LTE group communication identified in TR 36.868 [3].
More specifically, the reasons why we proposed to conduct SC-PTM evaluations based on TR 36.868 [3] are following:
1. Re-use the evaluations for GCSE_LTE group communication established in TR 36.868 [3] to meaningfully compare SC-PTM with Rel-12 eMBMS+unicast based on GCSE_LTE requirements. Such comparison would ensure the study results are relevant to public safety's on-going efforts to improve the marginal performance of LTE group communication in Rel-12.

2. The potential enhancements of Rel-12 eMBMS+unicast had been depicted in "6.1 Possible specification enhancements" of TR 36.868 [3]. Majority of the enhancements pertain to SC-PTM.
1) Shortening of MCCH modification period can be implemented to reduce the end-to-end setup time for a service delivery over MBMS.

2) Shorter values for MCH Scheduling Period can be implemented to reduce the end-to-end delay for media transport.

3) Shorter values for MCH Scheduling Period and MCCH Repetition Period can be implemented to reduce the time for joining an ongoing group communication.

4) Unidirectional mode RoHC for MBMS with SC-PTM bearer can be defined to further increase spectrum efficiency, especially for group data applications, e.g. situational maps and pictures.

5) Service continuity improvements when group members leave a MBMS area while receiving the service over MBMS.
Furthermore, other potential enhancements to GCSE_LTE, but were not in the scope of TR 36.868 [3], are:
6) Better spectrum efficiency when mixing eMBMS group calls with unicast traffic.
2.2 Stage-1 MCPTT Requirements
Stage-1 MCPTT requirements do not directly related to eMBMS that is assumed to be present for MCPTT’s use via GCSE_LTE. However, the following requirements are taken from the MCPTT requirements specified in 3GPP TS 22.179 [2] and identified as directly applicable to the SC-PTM study:
a) [R-6.4.1-001] Interruption to an MCPTT Group Call shall be minimized when participates move from one area to another.

· The requirement is to ensure that interruption to an MCPTT Group Call was minimized when participates (any, some, or all members of the group call) moved around.   

b) [R-6.5.1-002] The MCPTT Service shall support Broadcast Group Calls to a dynamically defined geographic area.

· The concept of Broadcast group (Group and User) is to be received by all the groups or users of an organizational structure, not anything relating to geographic area.
· The geography to public safety is based on physical, logical, or jurisdictional boundaries and does not equal service area of MBMS. The geographic area when based on an incident’s physical location is highly dynamic and varying in size and number of public safety personnel on the scene.
c) [R-6.6.4.2-002] The MCPTT Service shall provide a means for combining a multiplicity of MCPTT Users into a new, temporary group based on a parameter or a combination of parameters (e.g., particular geographic area, Participant type).

· Pre-established service areas of MBMS will not permit the above requirement of user regrouping.
· The temporary group cannot be pre-established and it needs to be established “on the fly”. Moreover, due to the long MCCH modification period of Rel-12 MBMS, it can’t satisfy the 300ms group call setup latency requirement.
3 Conclusion
We proposed (and had agreed by RAN2 in RAN2#89) to study SC-PTM based on applicable GCSE_LTE requirements and MCPTT requirements. Our intention is to add SC-PTM to eMBMS as a complementary bearer type in RAN for public safety group communications.
Proposal 1: Approve the TP in Section 4.
4 Text Proposals to TR 36.890

--- START OF TP ---

4.1 Focus public safety group communication requirements for evaluation of SC-PTM

The Stage-1 requirements for the evaluation of SC-PTM procedures for public safety group communication are defined in 3GPP TS 22.468 [x] and TS 22.179 [y]. The following requirements are taken from the Group Communication Service for LTE (GCSE_LTE) requirements specified in 3GPP TS 22.468 [x] and the Mission Critical Push To Talk over LTE (MCPTT) requirements specified in TS 22.179 [y] and for the purpose of being directly applicable to the study and evaluation of SC-PTM:

1. GCSE_LTE requirements

· Clause 5.1.1 #6, #7

· Clause 5.1.2

· Clause 5.1.4

· Clause 5.1.5 #1, #2

· Clause 5.2.2

2. MCPTT requirements

· [R-6.4.1-001]

· [R-6.5.1-002]

· [R-6.6.4.2-002]

More specifically, evaluating SC-PTM procedures for public safety group communication should take TR 36.868 [3] into consideration:

1. Re-use the evaluations for GCSE_LTE group communication established in TR 36.868 to meaningfully compare SC-PTM with Rel-12 eMBMS+unicast based on GCSE_LTE requirements. Such comparison would ensure the study results are relevant to public safety's on-going efforts to improve the marginal performance of LTE group communication in Rel-12.

2. The potential enhancements of Rel-12 eMBMS+unicast had been depicted in "6.1 Possible specification enhancements" of TR 36.868 [z]. Majority of the enhancements pertain to SC-PTM:

1) Shortening of MCCH modification period can be implemented to reduce the end-to-end setup time for a service delivery over MBMS.

2) Shorter values for MCH Scheduling Period can be implemented to reduce the end-to-end delay for media transport.

3) Shorter values for MCH Scheduling Period and MCCH Repetition Period can be implemented to reduce the time for joining an ongoing group communication.

4) Unidirectional mode RoHC for MBMS with SC-PTM bearer can be defined to further increase spectrum efficiency, especially for group data applications, e.g. situational maps and pictures.

5) Service continuity improvements when group members leave a MBMS area while receiving the service over MBMS.

Furthermore, other potential enhancements to GCSE_LTE, but were not in the scope of TR 36.868 [z], are depicted below:

6) Better spectrum efficiency when mixing eMBMS group calls with unicast traffic.

--- END OF TP ---
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