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1   Introduction
In the SA2 #101bis meeting, SA2 has sent an LS”S2-140844” [1] to RAN2:
	To TSG RAN 2.

ACTION: 
TSG SA2 kindly ask if, based on the previous analysis, the 80 ms minimum MCH Scheduling Period could be reduced to a smaller value and if yes, when such a change to the RAN specifications could be provided?


Meanwhile, in the RAN2 #85 meeting, RAN2 has agreed [2] to shorten of MCH/MCCH period:

	Agreements
2
As a further enhancement it has also been proposed to shorten the MCH/MCCH modification period in order to allow a faster establishment of new MRBs. This would allow setting up MRBs on the fly with reduced delay and reduce the latency for joining an ongoing MRB. However, it requires changes in specifications and implementations. 


So, it is very valuable for group communication to shorten of MCH scheduling period and MCCH repetition/modification period in Rel12. 

In this paper, we provide a simple solution, and further analyze its normative work overhead in Rel12 and its impact on current network and UE.
2   Discussion
2.1   Specify new value for MCCH repetition period and MCCH modification period

In current spec 36.331 [3], MCCH repetition period and MCCH modification period is too long for time sensitive group communication.

	mcch-RepetitionPeriod-r9

ENUMERATED {rf32, rf64, rf128, rf256},
mcch-ModificationPeriod-r9
ENUMERATED {rf512, rf1024},


Based on the TR 36.868[4], in case of worse case pre-establishing solution cannot satisfy time delay requirement for group communication.

· Given the current value range of MCH Scheduling Period and MCCH Repetition Period, the required time for joining an ongoing group communication may in worse case exceed the requirement of 300ms by 225ms. Shorter values for MCH Scheduling Period and MCCH Repetition Period can be considered to reduce the time for joining an ongoing group communication.
It seems that the shortest MCCH repetition period should be specified from 320ms to 160ms, and then the time delay for joining an ongoing group communication can satisfy the requirement of 300ms.
As we know, pre-establishing MBMS solution has some limitation. On the other hand, for some group communication without strict time delay requirement, e.g., 1-2 second time delay, we can use shortened MCCH repetition period and MCCH modification period instead of pre-establishing MBMS.

As an efficient supplementary of pre-establishing MBMS solution, further considering future usage, it seems that the shortest MCCH repetition period should be shortened from 320ms to 20ms, and the shortest MCCH modification period should be shortened from 5120ms to 80ms or to 1.28s (Seen as below).
	mcch-RepetitionPeriod-r12

ENUMERATED {rf2, rf4, rf8,rf16,rf32, rf64, rf128, rf256},
mcch-ModificationPeriod-r12
ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


Proposal 1: 
Specify new values for MCCH repetition period as {20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms and 2560ms}.
Proposal 2: 
Specify new values for MCCH modification period as {80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms}.

2.2   Shortening of MBMS notification period

According to current spec 36.331 [3], MBMS notification period can be shortened with corresponding MCCH modification period, and does not need to induce any standardization work.

MBMS-NotificationConfig information element
-- ASN1START

MBMS-NotificationConfig-r9 ::=



SEQUENCE {


notificationRepetitionCoeff-r9

ENUMERATED {n2, n4},


notificationOffset-r9



INTEGER (0..10),


notificationSF-Index-r9



INTEGER (1..6)

}

-- ASN1STOP

	notificationRepetitionCoeff

Actual change notification repetition period common for all MCCHs that are configured= shortest modification period/ notificationRepetitionCoeff. The ‘shortest modificaton period’ corresponds with the lowest value of mcch-ModificationPeriod of all MCCHs that are configured. Value n2 corresponds to coefficient 2, and so on.


Observation 1: MBMS notification period can be shortened corresponding to shortened MCCH modification period without any standardization work.

2.3   Specify new value for MCH scheduling period

In current spec 36.331 [3], the MCH scheduling period (MSP) can be as short as 80ms. 
PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),


mch-SchedulingPeriod-r9


ENUMERATED {











rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

The normal voice packet interval is 20ms, which means that conveying 4 voice packets in a row might induce additional delay and jitter, which can degrade the user experience. So, in order to well support voice type of group communication, the current MCH scheduling period should be shortened from 80ms to 20ms. 
 So, we suggest shortening the MCH scheduling period accordingly as below. 
PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),


mch-SchedulingPeriod-r12


ENUMERATED {











rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

Furthermore, according to TS 25.446 [5], regarding the MBMS synchronisation protocol (SYNC), the “timestamp” is defined in multiples of 10ms:
5.5.3.2

Timestamp
Description: Relative time value for the starting time of a synchronization sequence within the synchronisation period. 

Value range: {0...60000-1} Unit: multiples of 10ms.
Note:
The value range allows for a synchronisation period of 600s.
It means that the shortened MCH scheduling period does not impact on the existing SYNC protocol.
Proposal 3: 
Specify new values for MCH scheduling period as {20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms}.
2.4   Coexistence with normal MBMS UEs 
For group members, their power consumption will increase because of the shortened MCCH/MCH periods, but this is considered to be acceptable for group members, since they join a time sensitive group call. But for normal MBMS UEs, their power consuming should not increase because the applications are less time sensitive and they should not monitor the shortened MCCH/MCH period. 
MCCH modification period and associated MCCH repetition period can be different in different MBSFN area. Based on the current specification, each cell can belong to up to 8 MBSFN areas. Normal MBMS services and group communications can then be deployed on different MBSFN areas with different MCH periods.
Typically, there are three kinds of MBSFN areas: national, regional, in venue. Isolating group communication and normal MBMS with different MBSFN area may double the MBSFN areas in a cell. So, in some deployment, the 8 MBSFN areas may be insufficient. In this case, group communication services without very strict end to end call setup delay requirement can share MBSFN area with normal MBMS services. The two kinds of service can be isolated by PMCH to use different MSP.
In short, by deploying group call and normal MBMS services on different MBSFN areas, GCSE group members and normal MBMS UEs can separately monitor short MCCH/MCH periods and legacy Rel9 MCCH/MCH periods, so that the short MCCH/MCH periods allocated to group calls will not have an impact on normal MBMS UEs.

Observation 2:
Group communication services with short MCCH/MCH periods can be deployed on different MBSFN area or different PMCH to avoid impact to normal group communication services. 
3   Conclusion

In this contribution we suggest to agree the following proposals and observations and to capture them.
Observation 1: MBMS notification period can be shortened corresponding to shortened MCCH modification period without any standardization work.

Observation 2:
Group communication services with short MCCH/MCH periods can be deployed on different MBSFN area or different PMCH to avoid impact to normal group communication services.
Proposal 1: 
Specify new values for MCCH repetition period as {20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms and 2560ms}.
Proposal 2: 
Specify new values for MCCH modification period as {80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms}.

Proposal 3: 
Specify new values for MCH scheduling period as {20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms}.
If above proposals are approved by RAN2, we suggest that RAN2 further discusses and agrees corresponding CR in R2-141091 [6], and a related LS should be sent to RAN3.
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