3GPP TSG-RAN WG2 Meeting #96
R2-168747
Reno, Nevada, November, 14 - 18, 2016
Agenda item:

8.11.1
Source: 
LG Electronics Inc.
Title: 
SIB related issues for SC-PTM in NB-IOT 
Document for:

Discussion and Decision

1
Introduction
The WI on enhancement of NB-IoT was agreed in RAN#72 in [1], with the following objectives. 
Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

We have the next agreements in 3GPP RAN2 #95 and #95bis meeting
· UM mode is to be used for SC-PTM in NB-IoT and MTC.

· To use SIB20 (or a somewhat modified variant) for SC-MCCH configuration (a new SIB20-NB for NB-IoT). 
· Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT.

· SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC). Need to consider e.g. MCCH modification and e.g. frequency hopping for MTC. 
· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH
In this paper, we try to identify the potential SIB related issues for SC-PTM in NB-IOT 
2
Discussion
Like legacy LTE SC-PTM, the SC-MCCH configuration will contain the SC-MCCH repetition period and SC-MCCH modification period. Additionally, the SC-MCCH configuration also needs to contain the SC-MCCH subframe offset, so that the UE can know in which subframe the SC-MCCH will be scheduled. 

Proposal 1: The SC-MCCH configuration in SIB20-NB contains the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset. 
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<Example of Narrowband (PRB)> 

Narrowbands of NB-IOT are designed as the above figure. To receive SC-PTM service in NB-IOT, NB-IOT UE needs to know which PRB will provide MBMS for monitoring. The UE does not know which PRB UE needs to monitor to receive SC-MCCH. 
Observation 1: UE does not know which PRB UE needs to monitor to receive SC-MCCH.
A NB-IOT UE needs to know which PRB will provide MBMS service different with LTE SC-PTM. To resolve this problem, eNB needs to provide PRB information to the UE, which PRB it needs to monitor tor receive SC-MCCH. SIB-20-NB will provide to NB-IOT UE which PRB it will monitor with SC-RNTI.
Proposal 2: The SC-MCCH configuration in SIB20-NB additionally indicates which PRB it will monitor with SC-RNTI to acquire SC-MCCH. 
The below figure shows how the NB-IOT UE will monitor PDCCH of  PRB for SC-PTM of NB-IOT on PRB.
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The IE SystemInformationBlockType15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies. 
Observation 2: SIB15 can be used to inform NB-IOT UEs in SC-PTM cells about SAI and MBMS frequencies.

Observation 3: SIB15 can be used to inform NB-IOT UEs in non-SC-PTM cells about SAI and MBMS frequencies.

Proposal 3: SIB15-NB needs to be broadcast at SC-PTM cells as well as non-SC-PTM cells in NB-IOT.

Proposal 4: No additional information needs to be introduced into SIB15-NB.

3
Conclusions
In this contribution, 
Proposal 1: The SC-MCCH configuration in SIB20-NB contains the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset.

Observation 1: UE does not know which PRB UE needs to monitor to receive SC-MCCH.

Proposal 2: The SC-MCCH configuration in SIB20-NB additionally indicates which PRB it will monitor with SC-RNTI to acquire SC-MCCH. 
Observation 2: SIB15 can be used to informs NB-IOT UEs in SC-PTM cells about SAI and MBMS frequencies.

Observation 3: SIB15 can be used to informs NB-IOT UEs in non-SC-PTM cells about SAI and MBMS frequencies.

Proposal 3: SIB15-NB needs to be broadcast at SC-PTM cells as well as non-SC-PTM cells in NB-IOT.

Proposal 4: No additional information needs to be introduced into SIB15-NB.
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