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1 Way forward
1.1 RRM specification structure
· Interested companies consider how to develop a suitable and readable requiremets specification style
· A template for requirements could be considered so that requirements from different authors/companies follow a consistent style.
· Interested companies may submit template proposals.
1.2 Cell phase synchronisation
· Definition
· Cell phase synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.

· Minimum requirement
· The cell phase synchronization accuracy measured at BS antenna connectors shall be better than [3µs].

1.3 Measurement capabilities
· Clarity is needed on the intra/interfrequency definition used for eg categorizing measurement objects for measurement capabilities requirements, categorising measurement objects for delay/accuracy requirements, categorising measurement objects for event evaluation, measurement grouping at different measurement occasions, etc

· Consideration may also be given to more than 2 categorisations between intrafrequency/interfrequency,. One example would be intrafrequency measurements that are performed without retuning, intrafrequency measurements that are performed with retuning, interfrequency measurements that are performed without retuning, and interfrequency measurements that are performed with retuning . Interested companies may study naming and definirions of measurement categories.
· As a next step consider what is the reference for intrafrequency SS block based measurement objects

· Option 1 : Same SS block centre frequency location for serving cell and target cell

· Option 2 : Same gNB transmission centre frequency for serving cell and target cell

· Option 3 : SS block can be measured without retuning UE RF or measurement gap
· Option 4 : Other referece

· Finally, the intra/interfrequency definition also may conisder CSI-RS based measurements

· For NR measurement capability, it was agreed: there will be no NR FDD/TDD differentiation in the number of carriers to be monitored.

· Interested companies should evaluate further the minimum requirements on number of interfrequency and interRAT layers to monitor
· Interested companies should evaluate further he methodology for determining capability for number of cells, number of beams etc to measure:
· Serving cell

· Non-serving cells (neighbour cells)
1.4 Initial Transmit timing and autonomous adjustment step size
· It is agreed to specify the initial UE transmit timing error (Te) and the maximum autonomous adjustment step size (Tq) considering the factors including
· downlink bandwidth of the reference signals in Hz, which are used to derive the timing,
· uplink normal CP length of the signal transmitted,
· uplink bandwidth in Hz. 

· Interested companies are invited to investigate the detailed impact of the factors listed
1.5 Timing advance
· It is agreed to specify the timing advance adjustment accuracy considering the factors including 

· uplink normal CP length of the signal transmitted,

· uplink bandwidth in Hz.
· Interested companies are invited to investigate the detailed impact of the factors listed
1.6  36.133 expected impact from NSA

Following was agreed:

· Inter-RAT NR measurement requirements should be introduced in TS36.133. 
· Further analysis is neded on existing capability for measurement, event triggering and reporting criteria should be revisited. 

· Inter-RAT NR measurement can be with gaps or without gaps from LTE side.

· Measurement accuracy and report mapping for NR reference signals should be introduced in TS36.133.

· Introduce the requirement by referring to inter-frequency measurement requirements TS38.133.

· The delay uncertainty for PRACH on PSCell should be checked from NR PRACH design.

· The existing interruption requirements for E-UTRAN PSCell addition/release in TS36.133 could be used as baseline for NR PSCell addition/release in NSA scenario.

· The number for the requirements need further study

· The interruption depends on the UE architecture.

Interested companies are invited to investigate further details regarding the topics.
1.7 38.133 expected impact from NSA
It is agreed

· There will be no requirement for handover requirement for E-UTRA RRC_CONNECTED state mobility for NR for NSA

· The requirement of cell phase synchronization accuracy is needed for NR for NSA

· The requirement for NR SCell activation and deactivation delay is needed for NR for NSA

Issues for further investigation include

· Whether RRC inactive state requirements are needed in phase 1 (NSA option 3)

· Whether paging interruption requirements are needed for RRC inactive state

· Whether MRTD requireemnts are needed for LTE NR dual connectivity

· Whether MTTD requirements are needed for LTE NR dual connectivity

1.8 SSTD requirements for LTE NR dual connectivity
Contributions are invited from interested companies covering

· Motivation to define SSTD measurement for LTE NR dual connectivity

· Analysis of UE complexity for SSTD measurement

· Definition of SSTD

1.9 Measurement gap
It is agreed

· MGL:
· For SS block based cell identification and measurement, 6ms MGL is used as baseline 
· The requirement shall apply provided that at least the subset of measurement gap contains the 5ms window of SS blocks;
· MGRP

40ms, 80ms could be a starting point for defining MGRP in NR


For NSA, MGRP for NR measurement shall not be smaller than 40ms.
Further analysis is welcome on

· Whether other MGRP value is beneficial (should not be smaller than 40ms for NSA)

· Need for CSI RS based measurement in measurement gaps

· Multiple layer monitoring in gaps eg

· SS burst periodicity is differnet on different layers

· SS burst offset is different on different layers

· Other apsects

1.10  RLM 
· RAN4 to study RLM for a single beam/no beam and for multiple beams, based on:
· SS blocks
· CSI-RS
· FFS (pending RAN1 decision): SS blocks and CSI-RS
· General assumptions (Just for information):
· Carrier frequency
· <6 GHz range: 4 GHz
· >6 GHz range: 30 GHz
· Numerology
· <6 GHz range: 15 kHz and 30 kHz
· >6 GHz range: 120 kHz and 240 kHz
· Control channel subcarrier spacing is the same as for SS blocks used for RLM
· SS block configuration
· Number of SS blocks per SS burst set: 1 and K>1
· <6 GHz range: K=[4]
· >6 GHz range: K=[8]
· SS block periodicity
· 5ms, 10 ms, other additional periodicities are not precluded
· No SS block muting
· CSI-RS configuration has properties:
· Periodic transmission with short enough periodicity
· Wideband transmission relative to bandwidth of active bandwidth part
· Control channel configuration  (Just for information):
· Number of symbols
· 1, 2, and 3 depending on bandwidth
· Control channel BW configuration
· minimum control channel BW ([25 RBs])
· at least one bandwidth larger than the minimum control channel BW
· Control channel frequency location
· Overlapping with the SS block bandwidth
· Non-overlapping with SS block bandwidth
· Performance metrics  (Just for information):
· in-synch threshold is derived based on BLER=2% for hypothetical control channel
· out-of-synch threshold is derived based on BLER=10% for hypothetical control channel
· Other hypothetical BLER is not precluded.
· The evaluation focuses on eMBB scenarios.
· Interested companies are inveted to provide input to progress the work on RLM including detailed simulation assumptions.
1.11 NR RSRP Measurement metric definition
· A separate way forward is expected to cover NR quality metrics

· For RSRP and CSI-RP the  definition should include Rx beamforming gain for OTA 
· For conducted requirements, the reference point for definition can be antenna connectors.
· Study further whether the definition should be differentiated across frequency ranges
· Study further whether to include averaging in time domain in the defintion:
· Study further whether RSRP definition should be per SS block, per beam, or per cell
· Study further whether CSI-RSRP definition should be per cell or per beam
1.12 System Level Simulations and link level simulations
It is expected separate simulation assumtions  will be agreed for system level simulations
· Companies are invited to consider also introduction of high speed scenario.

· It is expected separate simulation assumtions  will be agreed for link level simulations

1.13 Incoming LS

· Reply LS on UE measurement capability across LTE and NR: “LS on UE measurement capabilities across LTE and NR”
· Further analysis on suitable answers for  Q3-5 is necessary
· SS burst set periodicity for NR

· RAN4 may continue to investigate if there are scenarios for whch 160ms burst set periodicity is not suitable such as

· Measurements of asynchronous neighbour cells

· Measurements with multiple layers where the measurement opportunities are aligned between layers
· DC mobility enhancement for 0ms interruption

· Further analysis is necessary on

· Feasibility of supporting simultaneous reception in asynchronous networks with either signle or dual RX chain
· Feasibility of supporting simultaneous transmission in asynchronous networks with either single or dual TX chain

· Impact of power sharing for simultaneous transmission in either synchronous or asynchronous networks.

