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Introduction
In RAN1, the enhancement of R16 work item on LTE-based 5G terrestrial broadcast have been discussed for several meeting cycles, and the enhancement includes the following aspects:
· Specify new numerologies for PMCH to support rooftop reception
· Enhancements to the physical channels and signals in the CAS
· Specify new numerologies for PMCH to support of mobility of up to 250km/h
In this contribution, we provide the discussion on the RRM impacts for LTE-based 5G terrestrial broadcast.
Discussion
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The enhancement of R16 eMBMS for LTE-based 5G terrestrial broadcast is based on the top of R14 eMBMS. For Rel-14 eMBMS, there are two types of FeMBMS carrier defined as follows.
· MBMS-dedicated carrier: a carrier is operated with 100% MBSFN subframe allocation.
· FeMBMS/Unicast-mixed carrier: a carrier is operated with less than 100% MBSFN subframe allocation and only can be used as SCell carrier. 
For R14 eMBMS, MBSFN subframes with 15kHz/7.5kHz/1.25kHz numerology can be used for PMCH transmission. For R16 eMBMS, two types of new numerology are defined for PMCH transmission.
In RAN1, it has been agreed that the numerology of Tcp=300us/Tu=2.7ms should be used for PMCH to support rooftop reception, and the subframes with Δf = 2.5 kHz are supported in MBSFN subframes on mixed mode carriers.
Impact to RRM core requirements
Impacts due to numerology switching
The UE supporting Rel-14 eMBMS enhancements shall be able to receive non-MBSFN subframe with 15kHz numerology and MBSFN subframe with 1.25kHz/7.5kHz/15kHz numerology on FeMBMS carrier. The impact of numerology switching is mostly on baseband implementation, such as FFT size changes. The baseband implementation impacts the software module of UE receiver. It has been identified in R14 eMBMS that there is no need to reserve extra time to ensure switching between two types of subframes with different numerology. Hence, the current delay and interruption requirements due to numerology switching in R14 can be reused for R16 eMBMS enhancements.
Observation 1: The current numerology switching delay requirements and interruption requirements due to numerology switching in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast.
Measurements on FeMBMS/Unicast-mixed carrier
For FeMBMS/Unicast-mixed carrier, at least subframe #0 and #5 will be used as non-MBSFN subframes in each radio frame, and the legacy synchronization procedures based on subframe #0 and #5 are also reused. Hence, the existing requirements on cell identification can also be used for a FeMBMS/Unicast-mixed carrier.
For intra-frequency measurements, as FeMBMS/Unicast-mixed cell can only be used as SCell, so there is no impact on intra-frequency measurement on PCC and measurements requirements of SCC with a FeMBMS/Unicast-mixed cell shall be studied for FeMBMS. Since subframes #0 and #5 per frame are available for UE to perform intra-frequency measurements on a FeMBMS/Unicast-mixed carrier, the existing measurement requirements of SCC can be reused.
Observation 2: The current measurement requirements on FeMBMS/Unicast-mixed carrier in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast.
Impacts on cell synchronization accuracy for MBMS
According to the specification of TS36.133, the requirements on inter-cell synchronization accuracy has been specified for MBMS services. The current cell synchronization accuracy requirements for R14 eMBMS are defined as 5µs for MBSFN subframes with 16.67µs, 33.33µs and 200µs CP length. For R16 eMBMS enhancement, the MBSFN subframes with 300µs CP length are introduced to improve spectral efficiency gains, and MBSFN subframes with 100µs CP length are introduced to support higher UE speed. If the cell synchronization accuracy requirements were relaxed, the PMCH transmission performance with new numerologies would be impacted. Hence, the current cell synchronization accuracy requirements for MBMS services can be reused for MBSFN subframes with 100µs and 300µs CP length
Proposal 1: The current cell phase synchronization accuracy requirements for MBMS services can be reused for MBSFN subframes with R16 new numerology (i.e. ∆f=2.5kHz and ∆f=0.37kHz).
Impacts on radio link monitoring
For MBMS-dedicated carrier, CAS is transmitted every 40ms using subframe#0. CAS supports PSS, SSS, CRS, PBCH, PDCCH and PDSCH with 15 kHz numerology. In R16 eMBMS, both PDCCH and PBCH reception in CAS is enhanced.
	Agreement:
PDCCH reception in CAS is enhanced by specifying CFI indicated in MBMS-dedicated MIB and one of the following: 
· Aggregation level 16
· Repetition of aggregation level 8, e.g. time/frequency domain repetition
· Note: Only one of the above options can be supported

Agreement:
Enhance PBCH reception with the provision of additional REs for PBCH, e.g., PBCH repetition.
· FFS: Details for PBCH repetition


CAS only will be transmitted on a MBMS-dedicated carrier which does not support unicast transmission. According to TS36.133, radio link monitoring are only operated on the PCell and PSCell. Hence, the enhancement of PDCCH reception in CAS has no impacts on RLM requirements.
Observation 3: There is no impact on RLM requirements for R16 eMBMS enhancement.

Conclusions
This contribution provides our analysis on RRM impacts for NR V2X sidelink. The following are provided:
Observation 1: The current numerology switching delay requirements and interruption requirements due to numerology switching in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast.
Observation 2: The current measurement requirements on FeMBMS/Unicast-mixed carrier in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast.
Proposal 1: The current cell phase synchronization accuracy requirements for MBMS services can be reused for MBSFN subframes with R16 new numerology (i.e. ∆f=2.5kHz and ∆f=0.37kHz).
Observation 3: There is no impact on RLM requirements for R16 eMBMS enhancement.
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