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1   Introduction
At RAN2 #86 meeting, a few companies co-signed a paper [1] suggesting to shorten the MCH scheduling period in Rel-12. It was commented that the proposed solution would not be backwards compatible for legacy UEs and it was suggested to investigate a solution that would fulfill such a requirement.
	=>
Can think about a solution that would ensure backwards compatibility. 


During the same meeting, compatibility issues when shortening the MCCH modification period in future releases were also extensively discussed (based on [3] and [4]). It was concluded that if the MCCH MP will be shortened in future releases other than Rel-12, the solution will likely be not backwards compatible for legacy UEs.
	=>
Can discuss whether we can rely on higher layers to resolve backwards compatibility issues that this and similar solutions would introduce.


In this contribution, we propose a new solution to shorten both the MCH scheduling period and the MCCH modification period - for the GCSE usage - in Rel-12, avoiding backwards (and future) compatibility issues, and without relying on higher layers.
2   Discussion

2.1   A backwards compatible solution to shorten the MCH scheduling period
In TS 36.331, the MCH scheduling period is currently defined in: 
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},


...

To shorten the MCH scheduling period in Release 12 in a backwards compatible way, i.e. to introduce the possibility to signal a new ‘rf4’ value with no impact on legacy UEs, it’s possible to specify a new ”pmch-InfoList-v12xy” which can be read by Rel-12 and future releases UEs and which is not treated by legacy UEs.
MBSFNAreaConfiguration message
-- ASN1START

MBSFNAreaConfiguration-r9 ::=

SEQUENCE {


commonSF-Alloc-r9




CommonSF-AllocPatternList-r9,


commonSF-AllocPeriod-r9



ENUMERATED {













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


pmch-InfoList-r9




PMCH-InfoList-r9,


nonCriticalExtension



MBSFNAreaConfiguration-v930-IEs
OPTIONAL

}

MBSFNAreaConfiguration-v930-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



MBSFNAreaConfiguration-v12xy-IEs






OPTIONAL

}

MBSFNAreaConfiguration-v12xy-IEs ::= SEQUENCE {


pmch-InfoList-v12xy




PMCH-InfoList-v12xy, 



OPTIONAL

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

CommonSF-AllocPatternList-r9 ::=
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

-- ASN1STOP

PMCH-InfoList-v12xy ::=


SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF PMCH-Info-v12xy

PMCH-Info-v12xy ::=




SEQUENCE {


pmch-Config-v12xy




PMCH-Config-v12xy,


mbms-SessionInfoList-r9



MBMS-SessionInfoList-r9,


...
}
PMCH-Config-v12xy ::=




SEQUENCE {


sf-AllocEnd-r9






INTEGER (0..1535),


dataMCS-r9







INTEGER (0..28),


mch-SchedulingPeriod-v12xy


ENUMERATED {











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


...

}

	PMCH-InfoList field descriptions

	dataMCS

Indicates the value for parameter 
[image: image1.wmf]MCS

I

in TS 36.213 [23, Table 7.1.7.1-1], which defines the Modulation and Coding Scheme (MCS) applicable for the subframes of this (P)MCH as indicated by the field commonSF-Alloc. The MCS does however neither apply to the subframes that may carry MCCH i.e. the subframes indicated by the field sf-AllocInfo within SystemInformationBlockType13 nor for the first subframe allocated to this (P)MCH within each MCH scheduling period (which may contain the MCH scheduling information provided by MAC). 

	mch-SchedulingPeriod

Indicates the MCH scheduling period i.e. the periodicity used for providing MCH scheduling information at lower layers (MAC) applicable for an MCH. Value rf8 corresponds to 8 radio frames, rf16 corresponds to 16 radio frames and so on. The mch-SchedulingPeriod starts in the radio frames for which: SFN mod mch-SchedulingPeriod = 0. E-UTRAN configures mch-SchedulingPeriod of the (P)MCH listed first in PMCH-InfoList to be smaller than or equal to mcch-RepetitionPeriod. 

	plmn-Index

Index of the entry in field plmn-IdentityList within SystemInformationBlockType1.

	sessionId

Indicates the optional MBMS Session Identity, which together with TMGI identifies a transmission or a possible retransmission of a specific MBMS session: see TS 29.061 [51, Sections 20.5, 17.7.11, 17.7.15]. The field is included whenever upper layers have assigned a session identity i.e. one is available for the MBMS session in E-UTRAN.

	serviceId

Uniquely identifies the identity of an MBMS service within a PLMN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [49]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.

	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. In pmch-InfoList, PMCH-InfoList-v12xy follows PMCH-InfoList-r9.


2.1.1   Analysis 
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Figure 1. R9 and R12 PMCHs are listed in sequence

According to the MBSFNAreaConfiguration IE, in each MBSFN area, within one commonSF-AllocPeriod, all PMCHs are listed one by one and marked by the sf-AllocEnd IE. All R9 PMCHs are listed at the beginning of the commonSF-AllocPeriod and they are followed by the R12 PMCHs, so that legacy UEs can correctly decode all R9 PMCHs (otherwise, if R9 PMCHs and R12 PMCHs were overlapped, legacy UEs would not find the correct sf-AllocEnd).
· Network aspects
With this solution, for GCSE services, the network can use the new shorter MSP value within the new “PMCH-InfoList-v12xy” IE. At the same time, for normal MBMS services, the network can simultaneously indicate a legacy MSP value within the “PMCH-InfoList-r9” IE. 

· UE aspects
With this solution, a legacy UE will only treat the “PMCH-InfoList-r9” IE with legacy mch-SchedulingPeriod-r9, while Rel-12 and future releases UEs will treat both the “PMCH-InfoList-r9” IE and the new “PMCH-Config-v12xy” IE with shortened MSP “mch-SchedulingPeriod-v12x0”.
Hence the backwards compatibility requirement is met by this solution.
2.2   A backwards compatible solution to shorten the MCCH modification period
Backwards compatibility issues can be resolved by shortening the MCCH MP directly in Rel-12.

In TS 36.331, the MCCH MP is configured in SIB13. 
MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0..255),


non-MBSFNregionLength



ENUMERATED {s1, s2},


notificationIndicator-r9



INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},



mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-r9


ENUMERATED {rf512, rf1024},


sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


},


...

}

Considering that each MBSFN area is configured with a unique MCCH, normal MBMS services configured with a legacy MCCH MP value and GCSE services configured with a new shorter MCCH MP value should be deployed on different MBSFN areas. 

To shorten the MCCH MP in Release 12 in a backwards compatible way, i.e. to introduce the possibility to signal new values such as ‘rf128’ and ‘rf256’ for the mcch-ModificationPeriod with no impact on legacy UEs, it’s possible to specify a new “mbsfn-AreaInfoList-v12xy” which can be read by Rel-12 and future releases UEs and which is not treated by legacy UEs.

SystemInformationBlockType13 information element
-- ASN1START

SystemInformationBlockType13-r9 ::=
SEQUENCE {


mbsfn-AreaInfoList-r9



MBSFN-AreaInfoList-r9,


notificationConfig-r9



MBMS-NotificationConfig-r9,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


...,

[[


mbsfn-AreaInfoList-v12xy

MBSFN-AreaInfoList-v12xy 

OPTIONAL

]]
}

-- ASN1STOP

MBSFN-AreaInfoList information element
-- ASN1START

MBSFN-AreaInfoList-r9 ::=


SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r9

MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0..255),


non-MBSFNregionLength



ENUMERATED {s1, s2},


notificationIndicator-r9



INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},



mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-r9


ENUMERATED {rf512, rf1024},



sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


},


...

}

mbsfn-AreaInfoList-v12xy::=


SEQUENCE { SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-v12xy
MBSFN-AreaInfo-v12xy ::=


SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0..255),


non-MBSFNregionLength



ENUMERATED {s1, s2},


notificationIndicator-r9



INTEGER (0..7),


mcch-Config-v12xy




SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},



mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-v12xy

ENUMERATED {rf128, rf256, rf512, rf1024},



sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


},


...
}

-- ASN1STOP

	MBSFN-AreaInfoList field descriptions

	mbsfn-AreaId

Indicates the MBSFN area ID, parameter NIDMBSFN in TS 36.211 [21, 6.10.2.1].

	mcch-ModificationPeriod

Defines periodically appearing boundaries, i.e. radio frames for which SFN mod mcch-ModificationPeriod = 0. The contents of different transmissions of MCCH information can only be different if there is at least one such boundary in-between them.

	mcch-Offset

Indicates, together with the mcch-RepetitionPeriod, the radio frames in which MCCH is scheduled i.e. MCCH is scheduled in radio frames for which: SFN mod mcch-RepetitionPeriod = mcch-Offset.

	mcch-RepetitionPeriod

Defines the interval between transmissions of MCCH information, in radio frames, Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	non-MBSFNregionLength

Indicates how many symbols from the beginning of the subframe constitute the non-MBSFN region. This value applies in all subframes of the MBSFN area used for PMCH transmissions as indicated in the MSI. The values s1 and s2 correspond with 1 and 2 symbols, respectively: see TS 36.211 [21, Table 6.7-1]. 

	notificationIndicator

Indicates which PDCCH bit is used to notify the UE about change of the MCCH applicable for this MBSFN area. Value 0 corresponds with the least significant bit as defined in TS 36.212 [22, Section 5.3.3.1] and so on.

	sf-AllocInfo

Indicates the subframes of the radio frames indicated by the mcch-RepetitionPeriod and the mcch-Offset, that may carry MCCH. Value “1” indicates that the corresponding subframe is allocated. The following mapping applies:

FDD: The first/ leftmost bit defines the allocation for subframe #1 of the radio frame indicated by mcch-RepetitionPeriod and mcch-Offset, the second bit for #2, the third bit for #3 , the fourth bit for #6, the fifth bit for #7 and the sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3 of the radio frame indicated by mcch-RepetitionPeriod and mcch-Offset, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	signallingMCS

Indicates the Modulation and Coding Scheme (MCS) applicable for the subframes indicated by the field sf-AllocInfo and for each (P)MCH that is configured for this MBSFN area, for the first subframe allocated to the (P)MCH within each MCH scheduling period (which may contain the MCH scheduling information provided by MAC). Value n2 corresponds with the value 2 for parameter 
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in TS 36.213 [23, Table 7.1.7.1-1], and so on.


2.2.1   Analysis
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Figure 2. Different MBSFN areas configured with different MCCH MPs for different services
Based on current specification, each MCH (including MCCH, MTCH) is one-to-one mapped with a certain MBSFN area, while at most 8 MBSFN areas can be overlapping in one cell. It is then possible to deploy normal MBMS services and group communication services on different MBSFN areas with different MCCH modification periods.

For instance, there can be two MBSFN areas overlapping on one cell, where one MBSFN area conveys a normal MBMS service and the other MBSFN area conveys a group call service. The first MBSFN area would be configured with a legacy MCCH1 MP value and the second MBSFN area would be configured with a new shorter MCCH2 MP value. GCSE UEs (i.e., group members) would then monitor/receive MCCH2/MCH2 with a shorter period and would increase their power consumption; normal MBMS UEs would monitor MCCH1/ MCH1 with a legacy period and would not increase their power consumption.

· Network aspects

With this solution, for GCSE services, the network can use a new shorter MCCH MP value within the new “mbsfn-AreaInfoList-v12xy” IE. At the same time, for normal MBMS services, the network can simultaneously indicate a legacy MCCH MP value within the “mbsfn-AreaInfoList -r9” IE. 

· UE aspects

With this solution, a legacy UE will only treat the “mbsfn-AreaInfoList -r9” IE with legacy MCCH MP, while Rel-12 and future releases UEs will treat both the “mbsfn-AreaInfoList -r9” IE and the new “mbsfn-AreaInfoList -v12xy” IE with shortened MCCH MP.
Hence the backwards compatibility requirement is met by this solution.

3   Conclusion

In this contribution, we proposed a new solution to shorten both the MCH scheduling period and the MCCH modification period - for the GCSE usage - in Rel-12, avoiding backwards (and future) compatibility issues, and without relying on higher layers.

Specifically, it is proposed to specify the following shorter values for the MCCH modification period and the MCH scheduling period.

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

A corresponding CR is available in R2-14XXXX [5].

If the proposal and the related CRs can be agreed by RAN2 a corresponding LS should be sent to RAN3.
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