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1 Introduction
At the RAN2#67bis meeting, RAN2 realized that the MBMS specific SIB, SIB13, will need different handling than other SIBs if forward compatibility to support dynamically changing MBSFN areas is required [1]. In contrast to any other SIB, the MBMS specific SIB may in such a scenario change rather frequently. This contribution discusses existing and a new method to notify UEs about changes on MBMS specific SIB.
2 Discussion
Existing schemes force non-MBMS UEs to re-read all system information messages if changes on MBMS specific SIB are notified. Consequently, existing notification schemes reused for changes on SIB13 would increase UE power consumption for non-MBMS UEs. The existing schemes and their characteristics are described in Sections 2.1 and 2.2. 
2.1 Regular SIB notification scheme
Option 1) 5-bit systemInfoValueTag in SIB1

· This will cause ALL UEs to read ALL SIBs other than SIB10 and SIB11

· The systemInfoValueTag is assumed valid for 3 hours = 180 minutes; on average changes are only possible every (180 / 32 = 5.625) minutes ( frequent changes in the order of several seconds cannot be supported

Option 2) Two-step approach: transmission of paging (P-RNTI) on PDCCH and systemInfoModification is set to true in paging message on PDSCH. The paging message is shown in Figure 1.
· No additional specification efforts

· Frequent PDCCH usage during all paging occasions: this reduces the signaling capacity and thus, the system performance for unicast users
· Impact on non-MBMS UEs: This mechanism will require all UEs to read the paging message and all SIBs other than SIB10 and SIB11

Paging ::=




SEQUENCE {


pagingRecordList




PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification



ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication





ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

Figure 1. Existing paging message .
2.2 Notification mechanism for ETWS changes
For the notification of ETWS changes on SIB10 and / or SIB11, a two-step approach is used as well: paging (P-RNTI) on PDCCH during all paging occasions and etws-Indication contained in paging message on PDSCH. This ensures that only ETWS capable UEs read primary and / or secondary notification on SIB10 or SIB11, respectively. However, all paged UEs have to read the paging message.
Paging ::=




SEQUENCE {


pagingRecordList




PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification



ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication





ENUMERATED {true}




OPTIONAL,
-- Need ON

nonCriticalExtension



SEQUENCE {


mbms-Indication





ENUMERATED {true}



OPTIONAL,
-- Need ON



nonCriticalExtension



SEQUENCE {}


}






OPTIONAL
-- Need OP

}

Figure 2. Paging message with optional, non-critical extension for MBMS indication.
Similar to the notification mechanism used for ETWS, an optional non-critical extension could be added in the paging message to indicate MBMS specific changes on SIB13 as illustrated in Figure 2.
· Minor specification effort: only addition of one optional field in the paging message
· Frequent PDCCH usage during all paging occasions: this reduces the signaling capacity and thus, the system performance for unicast users

· Impact on non-MBMS UEs: it will cause all UEs to frequently read the paging message
2.3 Reuse MBMS specific notification occasions
MBMS specific occasions are already used to notify session starts on MCCH for one or more MBSFN areas. MBMS UEs in RRC_IDLE and RRC_CONNECTED mode wake up to find MBMS specific notification. Note that in this contribution we assume that MBMS specific notification occasions are only located in MBSFN subframes due to the preference expressed by RAN2.
· No impact on non-MBMS UEs

· Additional, but minor specification effort

Since the specification for MCCH notification is still ongoing, the new mechanism can be easily integrated.

Proposal 1: Reuse MBMS specific MCCH notification occasions to notify changes on SIB13.
Option 1) Notification messages that are used to indicate sessions starts on MCCH(s) can be extended. The notification message contains one bit that can be used to indicate a change on SIB13. The other bits are used to indicate the affected MBSFN areas as discussed before. The notification message indicating both session starts on MCCH and changes on SIB13 is transmitted at MBMS specific notification occasions. The frequency depends on the MCCH modification period and the change frequency on SIB13.
· Unused bits in MCCH notification message can be used for SIB13 notification

· If all available bits in the notification message are used to distinguish session starts in different MBSFN areas, the number of supported MBSFN areas is reduced by 1 Otherwise, if there are reserved bits in the notification message, the number of reserved bits decreases by 1.
The maximum number of supported MBSFN areas per cell will most likely be set to 8. This is the minimum number of bits that can be transmitted reusing DCI format 1C for a bandwidth of 1.4 MHz. Therefore, for a bandwidth of 1.4 MHz, the maximum number of supported MBSFN with option 1 is restricted to 7. Since the use of narrow bandwidth is expected to be rare and need of more than 7 MBSFN areas on 1.4 MHz is unlikely, we assume this restriction is uncritical.
Option 2) Notification message for MCCH session starts and SIB13 changes use different M-RNTIs. It is recommended to configure the transmission of both messages at the same MBMS specific occasions to minimize the power consumption of MBMS UEs.
· Leaves sufficient bits to indicate session starts for the maximum number of supported MBSFN areas also for a bandwidth of 1.4 MHz.
· Both notification messages can be transmitted at the same subframe.

· Requires an additional M-RNTI
· Uses additional resources (8 CCEs) for each SIB13 change notification message. This would increase the load on PDCCH in MBSFN subframes. 

· The MBMS UE must decode an additional DCI message on PDCCH.
We think that the notification message which is currently only used for session start notification on MCCH(s) can be easily extended with minimum impact on the MBMS UE. The only restriction we see is the support of both 1.4 MHz and 8 MBSFN areas. We think that it is a minor restriction to allow only 7 MBSFN areas in small bandwidth scenarios. Furthermore, it is rather improbable that such scenarios will ever occur. Therefore, we have a preference for Option 1).
Proposal 2: Extend the notification for session starts on MCCH with one additional bit to indicate changes on SIB13.
3 Conclusion

Primarily in order to minimize the impact on non-MBMS UEs caused by SIB13 change notification, but also to restrict the requirements on MBMS UEs, we have the following conclusion.

Proposal 1: Reuse MBMS specific MCCH notification occasions to notify changes on SIB13.
Proposal 2: Extend the MCCH notification with one bit to indicate changes on SIB13.
4 References

[1] R2-096047, “Introducing SIB13“, Ericsson, ST-Ericsson.

[2] R2-093799, “MBMS notification and UE energy consumption in LTE Rel-9”, Ericsson, ST-Ericsson

[3] 3GPP TS 36.331, “E-UTRA; Radio Resource Control (RRC); Protocol specification (Release 8)”, March 2009




































































































































































































































































































































































































3/3

