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1
Introduction
In [2], the study on Group Communication for LTE concluded with the following foreseen specification enhancement:

-
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.
The current value range of MSP is the following:


mch-SchedulingPeriod-r9


ENUMERATED {











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

This contribution discusses forward compatibility of the current specifications with the introduction of shorter MSPs after Release 12.  

2
Discussion
It is quite clear that a legacy UE is not compatible with an MCH applying an MSP shorter than the values known to such a UE: if attempting to receive such an MCH, the legacy UE would only wake up to receive a subset of MSIs, and would only receive the service data from that subset of MSPs.


Observation 1:
An MCH with a new, shorter MSP value cannot be correctly received by legacy UEs.
Any value of MSP feasible must be an integer multiple of the periodicity with which subframes of the MCH in question occur. For a given MBSFN area, the parameter commonSF-AllocPeriod is currently defined as follows.
	commonSF-AllocPeriod

Indicates the period during which resources corresponding with field commonSF-Alloc are divided between the (P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by commonSF-Alloc, repeat continously during this period. Value rf4 corresponds to 4 radio frames, rf8 corresponds to 8 radio frames and so on. The commonSF-AllocPeriod starts in the radio frames for which: SFN mod commonSF-AllocPeriod = 0.


Within a CSA period, subframes are divided between MCHs using the parameter sf-AllocEnd:
	sf-AllocEnd

Indicates the last subframe allocated to this (P)MCH within a period identified by field commonSF-AllocPeriod. The subframes allocated to (P)MCH corresponding with the nth entry in pmch-InfoList are the subsequent subframes starting from either the next subframe after the subframe identified by sf-AllocEnd of the (n-1)th listed (P)MCH or, for n=1, the first subframe defined by field commonSF-Alloc, through the subframe identified by sf-AllocEnd of the nth listed (P)MCH. Value 0 corresponds with the first subframe defined by field commonSF-Alloc. 


The current value range of CSA period is the following.


commonSF-AllocPeriod-r9



ENUMERATED {













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

Observation 2:
Introducing an MSP value of 40ms is compatible with the current value range of CSA period, which would allow co-existence of MCHs with new, shorter MSPs and legacy MCHs in an MBSFN area. 
Observation 3:
Introducing an MSP value of 40ms, by providing a reduction of 40ms from the current minimal value, would allow meeting the 150ms end-to-end delay requirement.

Given Observation 1 above, the remaining question is, how legacy UEs can be made to ignore an MCH for which a new, shorter MSP is signalled. Looking at the current ASN.1 of PMCH-InfoList, the only optional IE therein is the sessionId:
PMCH-InfoList-r9 ::=



SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF PMCH-Info-r9

PMCH-Info-r9 ::=




SEQUENCE {


pmch-Config-r9





PMCH-Config-r9,


mbms-SessionInfoList-r9


MBMS-SessionInfoList-r9,


...

}

MBMS-SessionInfoList-r9 ::=

SEQUENCE (SIZE (0..maxSessionPerPMCH)) OF MBMS-SessionInfo-r9

MBMS-SessionInfo-r9 ::=


SEQUENCE {


tmgi-r9







TMGI-r9,


sessionId-r9





OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Need OR


logicalChannelIdentity-r9


INTEGER (0..maxSessionPerPMCH-1),


...

}

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},


...

}

But assuming a CSA period of 4 radio frames, clearly only values of sf-AllocEnd up to


(4 radio frames) x (max. 6 MBSFN subframes per radio frame)

are valid for a legacy UE. So, for an MCH with a new MSP value, if a value of sf-AllocEnd greater than that is signalled, a legacy UE is supposed to ignore that MCH already by the current RRC error-handling rules:

5.7
Generic error handling

<...>
5.7.3
Field set to a not comprehended value

The UE shall, when receiving an RRC message on any logical channel:

1>
if the message includes a field that has a value that the UE does not comprehend:

2>
if a default value is defined for this field:

3>
treat the message while using the default value defined for this field;

2>
else if the concerned field is optional:

3>
treat the message as if the field were absent and in accordance with the need code for absence of the concerned field;

2>
else:

3>
treat the message as if the field were absent and in accordance with sub-clause 5.7.4;
5.7.4
Mandatory field missing

The UE shall:

1>
if the message includes a field that is mandatory to include in the message (e.g. because conditions for mandatory presence are fulfilled) and that field is absent or treated as absent:

2>
if the RRC message was received on DCCH or CCCH:

3>
ignore the message;

2>
else:

3>
if the field concerns a (sub-field of) an entry of a list (i.e. a SEQUENCE OF):

4>
treat the list as if the entry including the missing or not comprehended field was not present;
So, provided only that an MCH with a new, shorter MSP value appears after any possibly co-existing legacy MCHs in PMCH-InfoList (which ensures that the sequence of entries of sf-AllocEnd for the legacy MCHs is coherent to the legacy UEs), newly introduced IEs for sf-AllocEnd and MSP that actually apply to such a new MCH can then be signaled in an ASN.1 extension to PMCH-Config-r9.
Proposal:
Confirm that at least an MSP value of 40ms can be easily introduced after Release 12 without any compatibility issues.
3
Conclusion

Observation 1:
An MCH with a new, shorter MSP value cannot be correctly received by legacy UEs.

Observation 2:
Introducing an MSP value of 40ms is compatible with the current value range of CSA period, which would allow co-existence of MCHs with new, shorter MSPs and legacy MCHs in an MBSFN area. 

Observation 3:
Introducing an MSP value of 40ms, by providing a reduction of 40ms from the current minimal value, would allow meeting the 150ms end-to-end delay requirement.

Proposal:
Confirm that at least an MSP value of 40ms can be easily introduced after Release 12 without any compatibility issues.
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