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1   Introduction
In the RAN2#69bis meeting, many companies share their views on the problem that whether Un MBSFN subframe (re)configuration is performed by OAM or DeNB [1]. In the meeting, many companies supported the idea of utilising RRC signalling for both Un MBSFN subframe configuration and reconfiguration procedures. In order to understand whether unified procedure can be used for both initial configuration and reconfiguration, this contribution discusses issue on MBSFN subframe reconfiguration and discusses difference between initial MBSFN subframe configuration and reconfiguration. 
2   Issue on Un MBSFN subframe reconfiguration
For inband relay with resource partition required (i.e. type 1 relay), MBSFN subframes of DeNB are used not only for MBMS service but also for Un subframe configuration. The MBSFN subframe configuration for MBMS service is assigned by MCE, whose functions are the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation [2]. 
Because all (D)eNBs in the same MBSFN synchronization area have same MBSFN subframe configuration for MBMS service, DeNB cannot change MBSFN subframes assigned by the MCE. Therefore, if DeNB supports both RN and MBMS service, it should allocate additional MBSFN subframes specifically used by Un backhaul link. Other than MBMS and Un backhaul resources, DeNB has to take resource requirements of normal UEs into consideration. If current MBSFN subframe configuration can not satisfy radio resource requirements of Un backhaul link (e.g. new RN attachment or GBR bearer is created/updated in Un backhaul link), the MBSFN subframe configuration should be updated to add/remove one or more than one MBSFN subframes. 
As shown in Fig. 1, if MCE is not aware of the MBSFN subframes assigned to Un backhaul link, it may allocate a MBSFN subframe that is already allocated to Un backhaul link (i.e. subframe 6 in Fig. 1). In this case, the DeNB has to perform Un MBSFN subframe reconfiguration to change MBSFN subframe used for Un backhaul link from subframe 6 to subframe 7. In this case, Un MBSFN subframe reconfiguration can be locally determined by DeNB without any information from OAM. On the other hand, if OAM is used to perform MBSFN subframe reconfiguration, it must have full knowledge about MBMS service and Un backhaul link configurations.
In order to allocate or schedule resources efficiently for MBMS, Un and Uu of DeNB, a ratio can be used for this purpose. If the ratio is configed by OAM, DeNB allocates resource according to the pre-configured ratio. In this case, it is less flexible for DeNB to dynamically adjust the allocating ratio. The semi-static reconfiguration performed by OAM can not always fit all requirements of DeNBs with different traffic load and deloyment situations. Therefore, if OAM has full knowledge about resource allocations of MBMS, Un and Uu of DeNB, it can slowly reconfigure Un MBSFN subframe by sending messgaes to DeNB to perfom Un MBSFN subframe reconfiguration. On the other hand, if OAM does not has full knowledge about resource allocations of MBMS, Un and Uu of DeNB, DeNB can make decision by itself and perform Un MBSFN subframe reconfiguration dynamically.
Proposal 1: Un MBSFN subframe (re)configuration is performed by DeNB through RRC messages.
Whether the ratio is defined in standard or not is FFS or it can be left as an implementation issue. The other issue required for further study is the update frequency of MBMS, Un and Uu of DeNB.

[image: image1.emf]MBSFN MBSFN MBSFN MBSFN

0 1 2 3 4 5 6 7 8 9

MBSFN

: MBSFN subframe used 

for MBMS

MBSFN

: MBSFN subframe used 

for Un backhaul link

MBSFN MBSFN MBSFN MBSFN MBSFN

0 1 2 3 4 5 6 7 8 9

Re-configuration

new  MBSFN 

subframe assigned 

by MCE


Figure. 1 Example for Un MBSFN subframe reconfiguration.
3   Discussion on Un MBSFN subframe (re) configuration
(1) Initial Un MBSFN subframe configuration
As discussed in section 2, DeNB supporting both relay and MBMS services has to configure MBSFN subframes for RN and MBMS services. In the following discussion, “MBSFN subframe configuration” includes MBSFN subframe configuration for MBMS services and MBSFN subframe configuration for Un. When RN’s power is tuned on, if RN always receives MIB/SIBs (e.g. SIB2 and SIB13 as shown in Fig. 2 and Fig. 3 [3]) to acquire the MBSFN subframe allocation before switching to Un interface, no system information is required to be transmitted to RN by RRC messages. With SIB2 and SIB13, the MBMS capable UE and RN served by same DeNB are aware of the MBSFN subframe configuration. Because MBSFN subframe configuration for MBMS services can be obtained from MCCH, only MBSFN subframe configuration for Un is required to be transmitted to RN using dedicated RRC messages. On the other hand, if RN switches to Un interface before obtaining all the required system information, the attach delay of RN can be reduced because RN can switch to Un as soon as possible. In this case, not only MBSFN subframe configuration for Un but also MBSFN subframe configuration for MBMS services should be transmitted to RN by dedicated RRC messages to guarantee that RN can obtain required information.
Proposal 2: For initial Un MBSFN subframe configuration, MBSFN subframe configuration for both MBMS and Un is required to be transmitted to RN by dedicated RRC messages.

Another issue is that RAN1 does not determine whether the starting position of R-PDCCH is fixed or configurable. If the starting position of R-PDCCH is configurable, additional system information can be either defined as a new SIB (e.g. SystemInformationBlockType 14) or be transmitted to RN using dedicated RRC messages. 

(2) Un MBSFN subframe reconfiguration
As discussed in section 2, MBSFN subframes allocated to RN may be required to change because they are allocated to MBMS services by MCE. In this case, DeNB has to reallocate other MBSFN subframes to Un and system information is required to be updated because new allocation is performed by DeNB. The changed system information (e.g. updated SIB2) is required to be transmitted to RN by dedicated RRC messages. Similar to initial configuration, new MBSFN subframe configuration for Un is required to be transmitted to RN with dedicated RRC messages. However, it is possible that MBSFN subframe configuration for Un is changed but no system information update is required. In this case, only MBSFN subframe configuration for Un is required to be transmitted to RN. 

Proposal 3: For Un MBSFN subframe reconfiguration, MBSFN subframe configuration for Un is required to be transmitted to RN by dedicated RRC messages. But system information is required to be transmitted to RN by dedicated RRC messages only when it is changed.

4   Conclusion

In this contribution, issues on Un MBSFN subframe configuration and reconfiguration are discussed. From the discussion, we concluded that OAM may be used for Un MBSFN subframe reconfiguration if it has full knowledge about MBMS, Un and Uu of DeNB. However, when OAM is used to perform Un MBSFN subframe reconfiguration, the OAM sends the reconfiguration to DeNB and then DeNB performs Un reconfiguration with RRC messages. From the discussion, we also find some difference between initial MBSFN subframe configuration and reconfiguration. We ask RAN2 to discuss and agree on the following proposals:
Proposal 1: Un MBSFN subframe (re)configuration is performed by DeNB through RRC messages.

Proposal 2: For initial Un MBSFN subframe configuration, MBSFN subframe configuration for both MBMS and Un is required to be transmitted to RN by dedicated RRC messages.

Proposal 3: For Un MBSFN subframe reconfiguration, MBSFN subframe configuration for Un is required to be transmitted to RN by dedicated RRC messages. But system information is required to be transmitted to RN by dedicated RRC messages only when it is changed.
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6   Appendix

-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


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


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))

}

}

-- ASN1STOP

Figure 2. SystemInformationBlockType2 information element.
-- ASN1START

SystemInformationBlockType13-r9 ::=
SEQUENCE {


mbsfn-AreaInfoList-r9



MBSFN-AreaInfoList-r9,


notificationConfig-r9



SEQUENCE {



notificationRepetitionCoeff-r9

INTEGER (0),






-- Value range is FFS


notificationOffset-r9



INTEGER (0), 






-- Value range is FFS


notification-subframe-r9


INTEGER (1..6)

},

...

}

MBSFN-AreaInfoList-r9 ::=


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

MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0),







-- Value range is FFS

notificationIndicator-r9


INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



repetitionPeriod-r9




ENUMERATED {rf32, rf64, rf128, rf256},



offset-r9






INTEGER (0..10),



modificationPeriod-r9



ENUMERATED {rf512, rf1024},



sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}

},


...

}

-- ASN1STOP

Figure 3. SystemInformationBlockType13 information element.
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