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1	Introduction
During the RAN2#95 meeting RAN2 made the working assumption/agreement:
“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.”
In section 2 of this contribution we discuss the necessary SI and its contents, which need to be broadcast on feMBMS carrier. Section 3 in turn provides analysis of which of the notifications need to be delivered on such carrier.
2	System Information on feMBMS carrier
Figure 1 presents the simplified process UE goes through in order to receive MBMS service via MBSFN transmission on legacy eMBMS carrier. 



Figure 1: UE process for MBSFN transmission reception
From the figure it can be seen that SIB1 and SIB13 contain the information, which is required for the UE to receive MBMS service via MBSFN transmission:
· SIB1: basic cell access related info, PLMN list and scheduling of other SIBs
· SIB13: contains MCCH configuraiton parameters
Therefore, following the agreement that “Rel-14 FeMBMS carrier broadcasts MIB and all SI needed to receive FeMBMS transmission in idle mode” information mentioned above should be provided on feMBMS carrier.
Proposal 1: SIB1 and SIB13 should be provided on feMBMS carrier.
It should be noted that also the following SIBs include information related to MBSFN:
· SIB2: MBSFN sub-frames configuration; NOTE: considering the agreement that UEs should not camp on feMBMS carrier there is much information in SIB2, which is mandatory present and which would not be required for feMBMS carrier, e.g. ac-BarringInfo, many parts of RadioResourceConfigCommon (e.g. configuration of (P)RACH, PUCCH, PUSCH, uplink power control, uplink cyclic prefix and other information), UE-TimersAndConstants, 
· SIB3: contains NeighCellConfig IE for intra frequency neighbour cells, which is used to provide the information related to MBSFN and TDD UL/DL configuration of neighbour cells; NOTE: other than mentioned IE all the information prvovided in SIB3 seems irrelevant considering that UEs are not allowed to camp on feMBMS carrier
· SIB5: contains NeighCellConfig IE for inter frequency neighbour cells, NOTE: similarly to SIB3 there is a lot of information, which is irrelevant, since there are no UEs camping on feMBMS carrier
The goal of this information is to provide UEs with the configuration of MBSFN sub-frames used in the given cell as well as intra-frequency and inter-frequency neighbouring cells so that they can perform unicast measurements only in unicast sub-frames. The configuration for neighbouring cells (the one included in SIB3 and SIB5) can be provided on another cell (e.g. the one configurable as a PCell), but at least MBSFN SF configuration from SIB2 should be provided on feMBMS carrier itself
Another piece of information, which might be required from SIB2 is part of RadioResourceConfigCommonSIB IE containing information about SI modificaiton period and default paging cycle i.e. pcch-Config and bcch-Config. These IEs are used by the UE to determine when it should be checking for System Information changes by either checking systemInfoValueTag in SystemInformationBlockType1 or by monitoring for Paging messages with systemInfoModification indication. However according to RAN1 agreement mentioned in [1] it is possible to configure all of the MBSFN sub-frames (also for 100% MBSFN sub-frames allocation) without unicast control region. Therefore it is not yet clear how Paging messages and therefore also SI change notification will be provided. Regardless of final solution’s shape, since only limited subset of information from SIB2 is required on feMBMS carrier we propose not include it on feMBMS carrier in the current form. We propose to assume that the cell’s MBSFN SF configuration and the information required for the UE to successfully receive SI change notifications (and potentially other required notifications) will be provided somewhere else, e.g. SIB1. The alternative could be to specify a limited SIB2 version for the sake of feMBMS carrier.
Proposal 2: SIB2 is not provided on feMBMS carrier. MBSFN sub-frame configuration and the information required for the UE to successfully receive SI change notifications and potentially other required notifications, once identified, will be delivered somewhere else, e.g. SIB1. Alternatively a limited SIB2 version can be specified for the sake of feMBMS carrier.
Apart from the information, which is mandatory for MBMS service reception there are also some SIBs, which can facilitate and optimize MBMS operation, i.e.:
· SIB15: contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies, which is used for MBMS service continuity.
· SIB16: contains information related to GPS time and Coordinated Universal Time (UTC), which can be e.g. used to synchronise the UE clock (a.o. to determine MBMS session start/ stop).
Proposal 3: It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.
Finally we believe that the following SIBs, although not providing MBMS related info, should also be optionally available on feMBMS carrier:
· SIB10/11: contains an ETWS primary and secondary notification respectively.
· SIB12: contains a CMAS notification.
Proposal 4: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.
3	Notifications
Apart from the SIBs mentioned in the previous section the following notifications can be required to be provided on feMBMS carrier:
· System Information change notification
· MCCH change notification
· ETWS/CMAS notifications
All of these notifications are currently carried over Paging messages, which are, similarly to SIBs, provided on PDSCH. This information is scheduled using P-RNTI and SI-RNTI respectively but considering the fact that MBSFN sub-frames will be operated without control region a new way to deliver this information may be required. However we think that the need to deliver these notification has to be firstly confirmed.
When it comes to MCCH change notification we believe that this would be acceptable not to support it on feMBMS carrier. Currently UE's receiving MBMS service shall acquire MCCH every MCCH modification period even without change notifications. Therefore change notifications are destined for the UEs, which are only about to start receiving the MBMS service. Since UEs are provided with USD information from higher layers they have enough information about when to start reading MCCH.
Observation 1: MCCH change notification does not need to be provided on feMBMS carrier. UE can deduce when to start reading MCCH based on information from higher layers.
When it comes to System Information change notifications according to TS 36.331 [2] a UE “verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary.” Considering that the System Information, which is to be provided on the feMBMS carrier is limited as indicated in the previous section we believe that it is acceptable not to provide SI change notifications on feMBMS carrier and instead rely on UE checking the validity of System Information every modification period by checking systemInfoValueTag in SIB1. 
Observation 2: SI change notification does not need to be provided on feMBMS carrier. UE can instead rely on systemInfoValueTag provided in SIB1.
The information in ETWS/CMAS related SIBs may on the other hand change quite dynamically in certain situations and it is not desired to increment systemInfoValueTag each time these SIBs are modified. In consequence it might be required to deliver ETWS/CMAS notifications on feMBMS carrier.
Observation 3: ETWS/CMAS notifications need to be provided on feMBMS carrier.
4	Summary
In this paper we discussed the System Information and notifications, which need to be provided on feMBMS carrier. Based on the presented analysis we have the following proposals and observations.
Proposal 1: SIB1 and SIB13 should be provided on feMBMS carrier.
Proposal 2: SIB2 is not provided on feMBMS carrier. MBSFN sub-frame configuration and the information required for the UE to successfully receive SI change notifications and potentially other required notifications, once identified, will be delivered somewhere else, e.g. SIB1. Alternatively a limited SIB2 version can be specified for the sake of feMBMS carrier.
Proposal 3: It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.
Proposal 4: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.
Observation 1: MCCH change notification does not need to be provided on feMBMS carrier. UE can deduce when to start reading MCCH based on information from higher layers.
Observation 2: SI change notification does not need to be provided on feMBMS carrier. UE can instead rely on systemInfoValueTag provided in SIB1.
Observation 3: ETWS/CMAS notifications need to be provided on feMBMS carrier.
Since RAN1 is considering the ways, which should be used to deliver System Information and other information on feMBMS carrier, RAN2 should send an LS informing RAN1 about which SIBs and notifications should be provided on feMBMS carrier, so that RAN1 can ensure that the designed solution is able to accommodate all the required information. 
Proposal 5: RAN2 should send an LS to RAN1 informing them about the required SIBs and notifications, which should be provided on feMBMS carrier.
References
[1] [bookmark: _Ref75086397]R1-168200, LS regarding agreements for FeMBMS, Contact Qualcomm
[2] 3GPP TS 36.331, Radio Resource Control (RRC); Protocol specification

image1.emf
UE reads SIB1 to 

determine the SIB 

tyes and periodicity

UE finds out timing of 

SIB13

UE reads SIB13

UE reads MCCH

UE finds out the sub-

frames that contain MCCH 

information

UE finds out the sub-frames 

that contain required MTCH 

information

UE reads MTCH

UE synchronizes with 

the cell using PSS/SS 

and reads MIB


oleObject1.bin
UE reads SIB1 to determine the SIB tyes and periodicity


UE finds out timing of 
SIB13


UE synchronizes with the cell using PSS/SS and reads MIB


UE reads SIB13


UE reads MCCH


UE finds out the sub-frames that contain MCCH information


UE finds out the sub-frames that contain required MTCH information


UE reads MTCH



