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1
Introduction
In the RAN2#86 meeting, a new value for MCH scheduling period for group communication was discussed but the issue was postponed because the solutions was not backward compatible. In this document, we further analyze the backwards compatibility of the current specifications with the introduction of shorter MSP. 

2
Discussion
The TR36.868 [1] captures the outcome of study on group communication for LTE. The 36.868 concluded with the following possible enhancements:
-
Given the current value range of MCH Scheduling Period, the required end-to-end delay for media transport may exceed the requirement of 150ms by 10ms.  Shorter values for MCH Scheduling Period can be considered to reduce the end-to-end delay for media transport.
In current spec 36.331 [3], the MCH scheduling period (MSP) is defined as :


mch-SchedulingPeriod-r9


ENUMERATED {











rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},
The MSP must be an integer multiple of the period during which subframes are divided between the (P)MCH that are configured for this MBSFN area (commonSF-AllocPeriod). 
The current value range of commonSF-AllocPeriod in [3] is :

commonSF-AllocPeriod-r9



ENUMERATED {













rf4, rf8, rf16, rf32, rf64, rf128, rf256},

So a possibly shorter MSP would be less than 80ms but larger than or equal to 40ms. 
Observation 1:
Introducing an MSP of 40ms does not impact on the existing value range of commonSF-AllocPeriod and is useful to meet the 150ms end-to-end delay requirement for group communication.
The question is how to ensure that legacy UEs are not disturbed by shorter MSP. One possibility would be to signal new MBSFN areas in an extension of SIB13 or new MCHs in a extension of the MBSFNAreaConfiguration message. Such extensions could be added in any release without any backward compatibility issue.

For example (see in figure 1), if there are 6 MBSFN subframes per radio frame, MBSFN resources could be split in  2 MBSFN areas, 3 subframes per radio frame for MBSFN area 1 indicated in legacy SIB13 and carrying MCH 1 with 80ms MSP and the other 3 subframes per radio frame for MBSFN area 2 indicated in an extension of SIB13, and carrying MCH 2 with 40ms MSP.
MCH1 provides services for legacy UEs but with higher end to end delay than MCH 2 due to larger MSP (80ms instead of 40ms). 
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Figure 1: Splitting of MBSFN subframes in two MBSFN areas, one for legacy UEs, one for new UEs
Observation 2: A shorter MSP can be introduced in any release (e.g. Rel-12 or Rel-13) without any backward compatibility issue.

However, we are not sure whether such a shorter MSP is really needed in order to reach less than 150ms end-to-end delay for group communication.

In order to schedule data transmission every 40ms, one possibility could be

-
to configure an MBSFN the subframe allocation of which is split between 2 PMCHs with 40ms period

-
to schedule any transmission for group communication in the first PMCH

For this mechanism to work either there should be two TMGIs for every group communication service or one MBMS session should be carried over two PMCHs. Although it wasn't explicitly discussed, existing RRC specifications do not forbid the same MBMS session to be carried over more than one PMCH. Therefore, we would suggest considering whether it is not already supported by existing UE implementation.
For example, with the same allocation of MBSFN subframe, there could be a single MBSFN area with 6 subframes per radio frame and 2 MCHs with 40ms allocation each . When data are to be transmitted, the data will be scheduled on the first MCH available, i.e. either MCH 1 or MCH 2, so that end-to-end delay is reduced even though MSP of each MCH is 80ms.

[image: image2]
 Figure 2: 2 MCHs with 80ms MSP but only 40ms allocation each
Observation 3: Usage of 2 PMCHs for one MBMS session would provide the same gain as 40ms MSP and might be already supported by legacy UEs.

Proposal: Discuss whether legacy UEs could support the reception of data from one MBMS service from two PMCHs on the same MBSFN area.

3
Conclusion
This paper shows our understanding for introducing shorter MSP. The following observations and proposal are made:
Observation 1:
Introducing an MSP value of 40ms does not impact on the existing value range of commonSF-AllocPeriod  and is useful to meet the 150ms end-to-end delay requirement for group communications.
Observation 2: A shorter MSP can be introduced in any release (e.g. Rel-12 or Rel-13) without any backward compatibility issue.
Observation 3: Usage of 2 PMCHs for one MBMS session would provide the same gain as 40ms MSP and might be already supported by legacy UEs..

Proposal: Discuss whether legacy UEs could support the reception of data from one MBMS service from two PMCHs on the same MBSFN area.   
4
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MCH 2 (MSP = 80ms) in MBSFN area 1

















MCH 1 (MSP = 80ms) in MBSFN area 1





MCH 1 (MBSFN area 1)














MCH 2 (MBSFN area 1)







































































MSI for MCH 2








MSI for MCH 1





MCH 2 (MSP = 40ms) in MBSFN area 2 for new UEs





MSI for MCH 1





MSI for MCH 2





MCH 2 (MBSFN area 2)








MCH 1 (MSP = 80ms) in MBSFN area 1 for legacy UEs





MCH 1 (MBSFN area 1)





MCH 1 (MBSFN area 1)



































MCH 1 (MBSFN area 1)
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