
3GPP TSG-RAN WG3 Meeting #81bis














R3-131878
Venice, Italy, October 7th – 11th, 2013
Title: 
GCSE with eMBMS
Source: 
NSN 
Agenda item:
18
Document for:
Discussion and Approval
1   Introduction 
RAN#61 approved the new study item ([1]) on Group Communication for LTE, and reached agreements on work on Public Safety related use cases in Release 12, as informed in ([2]). The related stage-1 requirements have been specified in ([3]), while the results of an ongoing SA2 study are being captured in ([4]). RAN3 also received a LS from SA2 ([5]). This contribution analyzes the RAN3 related issues, and proposes a way forward. 
2   Detailed analysis 
The SA2 LS listed following questions related to RAN3:

1. With regard to radio resource efficiency:  

c. Are the characteristics of the current MBMS p-t-m transmission method appropriate to the carrying of real time conversational media such as voice and/or video (e.g. with regard to RAN contribution to end to end delay)? (RAN2, RAN3)

3. With regard to eMBMS operations: 

c. Following the receipt in E-UTRAN of an MBMS Session Start from the Core Network how long will it take E-UTRAN to configure the MBMS Session and be ready to broadcast U-plane packets?"  (RAN2, RAN3)

5. Other questions:

a. What is the expected (i.e., realistic) performance of MBMS for multicast bearer setup (e.g., time taken to reconfigure a cell from non-MBMS mode to MBMS mode; how long for the UEs to detect that the cell is able to provide MBMS; how quickly can the system change the TMGIs in use on a cell). (RAN2, RAN3)

The below section analyzes these questions one by one.

· Question 1c
The stage-1 TS [3] states that “The end to end delay for media transport for Group Communications should be less than or equal to 150 ms”.

Currently, the shortest configurable MCH Scheduling Period (MSP) is 80ms. In order to correctly form the MCH Scheduling Information, the eNB needs to receive all the MBMS-service data for each MSP before the transmission of that MSP actually starts.

For a continuous stream of service-data packets, this means that because of MSP duration alone, with the current parameter values an individual packet needs to be buffered at the eNB for up to 80ms before transmission. This already eats more than half of the delay-budget requirement above. Even SYNC-protocol [TS 25.446] timestamp has granularity of 10ms, which seems small enough considering this requirement, it may require further analysis, e.g. in RAN2, regarding whether the SA2 requirement can be made with current MBMS p-t-m transmission.
Proposed answer to 1c: RAN3 cannot confirm whether current MBMS p-t-m transmission method is appropriate to the carrying of real time conversational media such as voice and/or video (e.g. with regard to RAN contribution to end to end delay). It may require further analysis, e.g. in RAN2, regarding whether the SA2 requirement can be made with current MBMS p-t-m transmission.
· Question 3c

The MBMS Session Start Request message received from the core network contains an absolute timestamp, or a relative timestamp indicating when the MBMS data starts. The MCE sends MBMS Scheduling Information message to eNB indicating the MCCH update, e.g. include the information for the new MBMS session. The MCE may consider this timestamp received during Session Start procedure, in determining when the eNB shall apply the MCCH update. 
Considering the eNBs may receive the MBMS Scheduling Information in different modification periods, for example, as shown in below figure, eNB1 receive MBMS Scheduling Information message in Modification Period #100, and eNB2 may receive MBMS Scheduling Information message in Modification Period #101, the MBMS Scheduling Information message contains an absolute timestamp MCCH Update Time IE. For safety reason, the MCE has to set the MCCH Update Time at least 1 Modification Period, before the eNB notifies the UE about the change to MCCH. So in case of the MCE would like the MCCH to be updated as soon as possible, it still takes 2 Modification Periods for eNB to be ready for broadcast U-plane packets upon the reception of the MBMS Session Start Request message in RAN. The shortest Modification Period is defined to be 5.12 seconds. In below example, the MCE sends the MBMS Scheduling Information message in Modification Period #100 and #101, and the updated MCCH is sent in Modification Period #103. 
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Figure 1 – MCCH Update
Proposed answer to 3c: It takes 2 Modification Periods for eNB to be ready for broadcast U-plane packets upon the reception of the MBMS Session Start Request message in RAN. The shortest Modification Period is 5.12 seconds. 
· Question 5a
This question contains several parts. The RAN3 related questions are:
· What is the expected (i.e., realistic) performance of MBMS for multicast bearer setup (e.g., time taken to reconfigure a cell from non-MBMS mode to MBMS mode
First, there is no definition for “non-MBMS mode” or “MBMS mode” in RAN specification, and SA2 specification. In case SA2 considers a cell in non-MBMS mode as the cell not belong to MBMS synchronization area, then switching from non-MBMS mode to MBMS mode is a configuration issue. It is not possible for RAN3 to give an answer about how long a configuration takes.
· how quickly can the system change the TMGIs in use on a cell
It is unclear why need to change the TMGI of an existing MBMS session. Current MBMS does not allow changing the TMGI of an existing MBMS session. The Session Update procedure can only change the MBMS service area. If the CN really want to change the TMGI of an existing MBMS session, the CN has to first initiate the Session Stop procedure to stop current session, then initiates MBMS Session Start procedure to start a new session using the new TMGI.

Proposed answer to 5a: There is no definition for “non-MBMS mode” or “MBMS mode” in RAN specification. RAN3 would like to request SA2 give a definition for “non-MBMS mode” in order for RAN3 to make a further analysis. Regarding the change of TMGI, RAN3 would like to request SA2 to clarify the use case of changing the TMGI of an existing MBMS session. Current MBMS does not allow changing the TMGI of an existing MBMS session. The Session Update procedure can only change the MBMS service area. If the CN really want to change the TMGI of an existing MBMS session, the CN has to first initiate the Session Stop procedure to stop current session, then initiates MBMS Session Start procedure to start a new session using the new TMGI.
· Pre-established MBMS bearer
SA2 ([4]) considers pre-established eMBMS bearers for fast Group Communication setup. The reference figures from the live UK TETRA network in ([6]), indicating that a given cell may need to support 70-80 call groups. It is unknown whether a given cell can support 70-80 MBMS sessions at the same time. Current MBMS only supports GBR. The resource for MBMS bearer is permanently allocated during the MBMS session start procedure. In case more MBMS sessions are requested than the radio resource can actually supported, the new MBMS session is either rejected, or pre-empt existing MBMS session(s). Please note: the CN is unaware when a MBMS session is pre-empted. The pre-emption may not be an issue for normal MBMS session, but it may cause problem for public safety usage, e.g. the GCSE user and GCSE server believe a GCSE group is supported via MBMS p-t-m transmission, but this MBMS session is actually pre-empted by other higher priority MBMS sessions. Hence, RAN3 need to confirm with SA2 regarding the necessity to pre-establish MBMS bearers for large number of MBMS sessions, and whether it is an issue if a MBMS session for a GCSE group is pre-empted. 

Proposal: Ask SA2 regarding the necessity to pre-establish MBMS bearers for large number of MBMS sessions, and whether it is an issue if a MBMS session for a GCSE group is pre-empted.

3   Conclusion and Proposals
This contribution analyzed the RAN3 related questions from SA2, and our proposals are:
Proposed answer to 1c: RAN3 cannot confirm whether current MBMS p-t-m transmission method is appropriate to the carrying of real time conversational media such as voice and/or video (e.g. with regard to RAN contribution to end to end delay). It may require further analysis, e.g. in RAN2, regarding whether the SA2 requirement can be made with current MBMS p-t-m transmission.

Proposed answer to 3c: It takes 2 Modification Periods for eNB to be ready for broadcast U-plane packets upon the reception of the MBMS Session Start Request message in RAN. The shortest Modification Period is 5.12 seconds.
Proposed answer to 5a: There is no definition for “non-MBMS mode” or “MBMS mode” in RAN specification. RAN3 would like to request SA2 give a definition for “non-MBMS mode” in order for RAN3 to make a further analysis. Regarding the change of TMGI, RAN3 would like to request SA2 to clarify the use case of changing the TMGI of an existing MBMS session. Current MBMS does not allow changing the TMGI of an existing MBMS session. The Session Update procedure can only change the MBMS service area. If the CN really want to change the TMGI of an existing MBMS session, the CN has to first initiate the Session Stop procedure to stop current session, then initiates MBMS Session Start procedure to start a new session using the new TMGI.

Proposal: Ask SA2 regarding the necessity to pre-establish MBMS bearers for large number of MBMS sessions, and whether it is an issue if a MBMS session for a GCSE group is pre-empted.

The draft LS can be found in ([7])
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