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1. Overall Description:

In addition to the other liaison statements sent from the second RAN1 ad-hoc meeting on NB-IoT, RAN1 would like to inform RAN4 of the following agreements and working assumptions:
1.1 Transmission gaps
For UL transmission gaps, please refer to R1-162041.
Working Assumption: 

· At least for UEs in extreme coverage, for transmission in downlink which requires large number of repetitions, DL gaps can be introduced during the repetitions of NPDSCH and NPDCCH
· Note that these gaps do not apply in Idle Mode. 

· Note that this does not impact downlink-uplink timing relationships

Agreements:
· For RACH Msg2 and Msg4, the UE knows its gap configuration according to R_NPDCCH_max configuration of the CSS for Msg2 (i.e., RAR) transmission. This is also the default gap configuration for DL transmission after Msg4.
· For DL transmissions after Msg4, the UE knows its gap configuration according to the UE-specific R_NPDCCH_max configuration. In case there is no R_NPDCCH_max configuration, the UE uses the default gap configuration.
· At least one threshold X1 is defined, and correspondingly one gap configuration can be signaled for R_NPDCCH_max >= X1;
· Decide till RAN1#84bis if a second threshold X2 is defined, and correspondingly a second gap configuration can be signaled for X1 > R_NPDCCH_max >= X2.

1.2 Multi-carrier NB-IoT
Agreements:
· Any combination, i.e., inband+inband, inband+guardband, and guardband+guardband should be allowed for NB-IoT multi-carrier operation with the constraint that both guard-bands and the in-band are associated with the same LTE donor cell, i.e., the total span cannot exceed 110 PRBs from the same FFT

· No support of NB-IoT multi-carrier operation for standalone mode with either guard-band or in-band mode of operation

· Standalone+standalone should be allowed for NB-IoT multi-carrier operation with the constraint that the total frequency span cannot exceed 20MHz and both NB-IoT carriers are synchronized, i.e., the time alignment error shall not exceed the minimum requirement for intra-band contiguous carrier aggregation in TS 36.104
1.3 DL reference signals

Agreements:
· LTE CRS is not precluded for an NB-IoT UE to use for DL demodulation and/or measurements for the cases when the number of antenna ports for LTE CRS and NB-RS is the same and takes a value of either 1 or 2

· In cell-specific valid DL PRB pairs, a NB-IoT UE may assume that NB-RS is present 
· In cell-specific invalid DL PRB pairs, a NB-IoT UE shall not expect NB-RS
· In the PRB pair to carry NB-PSS and NB-SSS, a NB-IoT UE shall not expect NB-RS
· For in-band operation, in NB-IoT carrier, a UE without a valid configuration of the cell-specific valid DL subframes may assume NB-RS is transmitted in subframes #0 and #4 and in subframe #9 if it does not contain NB-SSS
· For guard-band and stand-alone operation, in NB-IoT carrier, a UE may assume NB-RS is transmitted in all subframes except for NB-PSS and NB-SSS
· UE may assume

· If the number of NB-RS antenna ports is one,

· the EPRE of NB-RS and the EPRE of all NB-IoT DL channels is the same

· If the number of NB-RS antenna ports is two,

· the EPRE per antenna port of NB-RS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels
· This means no signaling support of power offsets
· When the same-PCI indicator is set to TRUE, 
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
· If there is no SIB indication, UE may assume the equal power between NB-RS and LTE CRS

· RAN1 recommends RAN2 to indicate this signaling by SIB1

1.4 Physical layer measurements
Conclusion:

· At least for UE in idle mode, whether measurement accuracy requirements and performance requirements are based on NB-RS, NB-SSS or NB-RS+NB-SSS should be evaluated by RAN4
· FFS: UE in connected mode for serving cell
1.5 Timing advance
Agreements:
· Existing timing advanced procedure is reused for NB-IoT

· The timing advance update does not impact the phase settings
· i.e. phase is determined in the same way with or without timing advance
2. Actions:

1. RAN1 respectfully asks RAN4 to take the above into account in their work on NB-IoT.
2. RAN1 respectfully asks whether RAN4 has any concerns with the agreements in Section 1.2.
3. Date of Next TSG RAN WG1 Meetings:

TSG RAN WG1 Meeting #84bis
April 11-15, 2016

Busan, KR

TSG RAN WG1 Meeting #85
May 23-27, 2016

Nanjing, CN


