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1 Introduction

This document further discusses the some remaining MBMS issues: the scheduling of notification occasions, including the associated value ranges, and the value range offset of the patterns used to allocate subframes of an MBSFN area.

2 Discussion

Notification occasion distribution and notification parameter details

Notification occasion distribution

The details of the scheduling of the occasions used to notify UEs about MCCH changes are still FFS i.e. whether they are equally distributed across the modification period, or concentrated at the end of the preceeding modification period.

When using the ‘concentrated’ scheme, the session start delay can be reduced. In case e.g. the last N radio frames are used, with N being defined by the notificationRepetitionCoeff, no additional signalling would be needed. The notification occasions however appear in subframes configured for MBSFN usage. The largest cycle in the subframe allocation patterns is 32 radio frames i.e. a specific subframe may only be allocated to MBSFN usage once every 32 radio frames. Such sparse allocations are probably uncommon i.e. we may be able to assume a that in practice the largest cycle is at most say 8 radio frames. So, we could possibly assume a fixed distance of 8 radio frames between notification occasions. Alternatively, an additional signalling parameter may need to be defined.
The equally distributed scheme is regarded as the simplest solution. Moreover, the scheme seems sufficient w.r.t. meeting the delay requirements

Proposal 1
The Notification occasions are distributed equally across an MCCH modification period.

notificationRepetitionCoeff value range

For BCCH, we have 2 bit field to indicate the number of notifications per modification period. Although this may be excessive, there does not seem a strong need to deviate.

Proposal 2
The value range of the notificationRepetitionCoeff is as follows: 2, 4, 8, 16

notificationOffset

The notificationOffset needs to point to a specific radio frame within a set of radio frames. If we again assume that in pratice the sub-frame allocations repeat at least every 4 or 8 radio frames, the offset needs to cover this practical range only. If we can not make this assumption, the range would need to cover the maxium cycle i.e. 32 radio frames.
Proposal 3
The value range of the notificationOffset is as follows: 0..7
The following ASN.1 illustrates the proposed changes:

SystemInformationBlockType13-r9 ::=
SEQUENCE {


mbsfn-AreaInfoList-r9



MBSFN-AreaInfoList-r9,


notificationConfig-r9



SEQUENCE {



notificationRepetitionCoeff-r9

ENUMERATED {n2, n4, n8, n16},


notificationOffset-r9



INTEGER (0..7),


notification-subframe-r9


INTEGER (1..6)

},

...

}
	SystemInformationBlockType13 field descriptions

	notificationRepetitionCoeff

Actual change notification repetition period common for all MCCHs that are configured= shortest modificationPeriod/ notificationRepetitionCoeff. Value n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.

	notificationOffset

Indicates, together with the notificationRepetitionCoeff, the radio frames in which the MCCH change notification is scheduled i.e. the MCCH change notification is scheduled in radio frames for which: SFN mod MCCH change notification repetition period = offset

	notification-subframe

Indicates the subframe used to transmit MCCH change notifications on PDCCH.

FDD: Value 1, 2, 3, 4, 5 and 6 correspond with subframe #1, #2, #3 #6, #7, and #8 respectively.

TDD: Value 1, 2, 3, 4, and 5 correspond with subframe #3, #4, #7, #8, and #9  respectively.


MSAP signalling

Like for the MCHs of an MBSFN area, it seems desirable to have limited ‘interleaving’ in-between MBSFN areas. E.g. when 2 MBSFN areas are configured, it would be desirable to use the first subframes within a cycle of 32 radio frames (the largest period of a pattern) for a MBSFN area 1 and the remaining subframes for MBSFN area 2 i.e. as illustrated by the following figure.
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However, the offset used within MBSFN subframe allocation patterns currently has a value range of 0 up to 7. This implies that it is not really possible to allocate anything beyond radio frame 11 (using fourFrames patter with offset is 7 at most) within the 32 radio frame cycle. In other words, at present we can only support non-interleaving within a maximum cycle duration of 8 radio frames. It seems desirable to extend the non-interleaving option to the maximum cycle of 32 frames, by increasing the size of the offset to 27. This extension is applicable only for the patterns used on MCCH i.e. it implies that the MBSFN allocations would use a slightly modified version of the IE defined for SIB2 as shown in the following ASN.1 extract.
CommonSF-AllocPatternList-r9 ::=
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-AreaSAP-r9

MBSFN-AreaSAP-r9 ::=




SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..27),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

Proposal 4
Extend the value range of the offset for MBSFN allocations (currently 0..7) to 0..27. 

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
The Notification occasions are distributed equally across an MCCH modification period.

Proposal 2
The value range of the notificationRepetitionCoeff is as follows: 2, 4, 8, 16

Proposal 3
The value range of the notificationOffset is as follows: 0..7

Proposal 4
Extend the value range of the offset for MBSFN allocations (currently 0..7) to 0..27. 

If RAN2 finds (some of) these proposals agreeable, Samsung will be happy to capture these in the collective CR capturing all MBMS agreements in TS 36.331.
4 References

[1] TS 36.331 Radio Resource Control (RRC) protocol specification, v9.1.0
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