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Introduction
In RAN2#95, enhancements for eMBMS were discussed based on the revised WID in [2] and the following conclusions were reached.
Working Assumption:
1. For non-standalone case, Rel-14 FeMBMS carrier broadcasts MIB and all SI needed to receive FeMBMS transmission in Idle mode. Which of the necessary SI and contents are FFS.

Agreements:
1. [bookmark: _Toc450926444][bookmark: _Toc450958736][bookmark: _Toc458707451][bookmark: _Toc458708740][bookmark: _Toc458795512][bookmark: _Toc458804522]The Rel-14 FeMBMS carrier does not support paging functionality for mobile terminating calls.	
2. [bookmark: _Toc458707447][bookmark: _Toc458708742][bookmark: _Toc458795508][bookmark: _Toc458804517]For non-standalone case, from RAN2 point of view, subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) can be used as MBSFN subframes for FS1 (FS2) in an eMBMS carrier. It is understood that 100% MBSFN subframe allocation allows for subframes to be set aside, for example, for cell search and broadcasting of necessary system information.

This paper discusses the necessary System Information content to be transmitted on the FeMBMS carrier.

[bookmark: _Ref178064866]Discussion

The following agreement was reached at the RAN2#94 meeting:
[bookmark: _Toc450926441][bookmark: _Toc450958733]=>	Legacy UEs are not supported on the new eMBMS carrier (more than 6 subframes configured for MBSFN).

Non Rel-14 FeMBMS capable UEs do not need to be supported and the FeMBMS carrier does therefore not have to be backwards compatible. Further, as per existing agreements, the Rel-14 FeMBMS carrier does not support paging or initial access. On a legacy LTE carrier the SIB1 is transmitted in subframe 5. In order to achieve a 100% MBSFN subframe allocation, the SIB1 would likely be transmitted in the same subframe as the MIB and thus not be transmitted in subframe 5 as discussed in [1]. A UE that is not Rel-14 FeMBMS capable would thus not be able to find SIB1 on the FeMBMS carrier. The Rel-14 FeMBMS carrier is thus implicitly barred, which means that there is no need to include barring information in the system information.
[bookmark: _Toc462416535][bookmark: _Toc462421473][bookmark: _Toc462421475]The Rel-14 FeMBMS carrier is always “barred” from non FeMBMS capable UEs as SIB1 is not broadcasted on subframe #5.

The SI content can thus be mapped to new FeMBMS specific system information messages and SIBs. As discussed in more detail in [1], it is then possible to limit the SI acquisition time on this carrier and minimize the space needed for the system information.
[bookmark: _Toc462416536][bookmark: _Toc462421474][bookmark: _Toc462421476]The SI content on the FeMBMS carrier can be mapped to new FeMBMS specific system information messages and SIBs

[bookmark: _Ref463021405]Information from legacy SIB1
The legacy SystemInformationBlockType1 message contains both information that is not relevant for the FeMBMS carrier and information elements that would need to be updated for the FeMBMS carrier.
The information that is not relevant for the FeMBMS carrier includes e.g. information related to uplink transmission and access, such as barring information and the p-Max value, Closed Subscriber Group related information.
The following information in the legacy SIB1 is considered needed for the FeMBMS carrier:
· cellAccessRelatedInfo (i.e. plmn-IdentityList, trackingAreaCode and cellIdentity)
· freqBandIndicator and multiBandInfoList
· schedulingInfoList*
· si-WindowLength
· systemInfoValueTag
· tdd-Config
* A new SIB-Type field may need to be included in the schedulingInfoList with the introduction of new SIBs on the FeMBMS carrier.
The other information in the legacy SIB1 is not needed on the FeMBMS carrier.
A legacy SIB1 message, which only contains optional information that is relevant for the FeMBMS carrier, has a size of ~42 bytes, when describing 6 PLMNs and scheduling of 6 different SI messages.

[bookmark: _Ref463021412]Information from legacy SIB2
Similar to SIB1, the legacy SystemInformationBlockType2 also contains information that is not relevant for the FeMBMS carrier as well as information elements that need to be updated for the FeMBMS carrier.
Information that is not relevant for the FeMBMS carrier includes e.g. access class barring information, frequency information related to uplink transmission and radio resource configuration information for several channels (such as the rach, pcch, prach, pusch and pucch).
The following information in the legacy SIB2 is considered needed for the FeMBMS carrier:
· bcch-Config (from radioResourceConfigCommon)
· pdsch-ConfigCommon (from radioResourceConfigCommon)
· mbsfn-SubframeConfigList*
* The subframeAllocation field needs to be updated to include more than 6 subframes for MBSFN.
The other information in the legacy SIB2 is not needed on the FeMBMS carrier.
A legacy SIB2 message, which only contains optional information that is relevant for the FeMBMS carrier, has a size of ~57 bytes, when describing 8 different MBSFN frame allocations.

[bookmark: _Ref463021413]Information from legacy SIB13
The legacy SystemInformationBlockType13 contains information required to acquire the MBMS control information associated with one or more MBSFN areas. That information needs to be transmitted on the FeMBMS carrier. Some of the information however needs to be updated for the FeMBMS carrier, at least the non-MBSFNregionLength field which needs to include the ´0 symbol´ option.
A legacy SIB13 message, describing 8 different MBSFN areas, has a size of ~34 bytes.

New FeMBMS SystemInformationBlockType1 message
To minimize the acquisition time for the needed system information, as well as the subframes needed for the system information messages, it is proposed to include all the needed system information into a new “FeMBMS SystemInformationBlockType1” message, which is periodically transmitted.
The system information that needs to be transmitted on the FeMBMS carrier consist of the relevant parameters in SIB1, SIB2 and SIB13. The information in other SIBs are not always required for the MBMS reception as such and can thus be scheduled dynamically upon need.
As seen in the preliminary size calculations in 2.1, 2.2 and 2.3, a message with all the legacy SIB1, SIB2 and SIB13 content (with FeMBMS relevant optional information), would not exceed a size of ~133 bytes. It would thus fit into the available space for a system information message.
[bookmark: _Toc462416538][bookmark: _Toc462421477]A new “FeMBMS SIB1” message, containing the needed system information from the legacy SIB1, SIB2 and SIB13 should be introduced

By defining a new SystemInformationBlockType1 message for the FeMBMS carrier, the size of the message could be decreased. Information that is not needed (both mandatory and optional elements in the legacy) could then e.g. be excluded. With the introduction of a new FeMBMS system information in Rel-14 there is also no need to handle information in pre-Rel-14 release extensions as release extensions. As an example, to support E-UTRA operating band for the serving cell in the range from 1 to maxFBI2 for the FeMBMS carrier, the FreqBandIndicator-r11 parameter can be used instead of the two SIB1 parameters FreqBandIndicator and FreqBandIndicator-v9e0. The same applies for multiband information, where the MultiBandInfoList-r11 parameter can be used instead of the parameters MultiBandInfoList and MultiBandInfoList-v9e0.
By including only the relevant parts from the legacy SIB1, SIB2 and SIB13 in the new “FeMBMS SystemInformationBlockType1” message it would just contain the following information:
· cellAccessRelatedInfo (i.e. plmn-IdentityList, trackingAreaCode and cellIdentity)
· freqBandIndicator-r11
· multiBandInfoList-r11
· schedulingInfoList
· si-WindowLength
· systemInfoValueTag
· tdd-Config
· bcch-Config (from radioResourceConfigCommon)
· pdsch-ConfigCommon (from radioResourceConfigCommon)
· mbsfn-SubframeConfigList
· mbsfn-AreaInfoList-r9
· notificationConfig-r9
[bookmark: _GoBack]The size of such a message would thus be around 20-30bytes smaller compared to reusing the legacy message content.

Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	The Rel-14 FeMBMS carrier is always “barred” and no information related to barring is therefore needed in the system information.
Observation 2	The SI content on the FeMBMS carrier can be mapped to new FeMBMS specific system information messages and SIBs

Proposal 1	A new “FeMBMS SIB1” message, containing the needed system information from the legacy SIB1, SIB2 and SIB13 should be introduced
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