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1. Introduction
The main issues to be discussed in the Wednesday online session include the following aspects:
· Remaining details on RSRQ/RS-SINR
· Time domain mapping of RSSI measurement resource for CSI-RS based mobility
· RS-SINR definitions
· Remaining details on SSB based mobility
· Measurements with and without intra-frequency measurement gap (in relation to the RAN4 LS)
· Additional candidate values for SMTC window duration
· SMTC window offset values
· SSB to PBCH DMRS EPRE ratio
· Rx beam related aspects
· Remaining details on CSI-RS based mobility
· Number of resources for L3 mobility RS
· CSI-RS configuration details
· C-DRX UE’s assumption on CSI-RS reception
· CSI-RS measurement timing configuration (CMTC)
2. Remaining Details on RSRQ/RS-SINR
1 
2 
Time-domain mapping of RSSI measurement resource for CSI-RSRQ
[bookmark: _GoBack]General framework for mapping the RSSI measurement resources in the time domain seems to be agreeable. These definitions were proposed in tdocs by Intel, Ericsson. The sub-bullet is supported by Intel, Samsung, DOCOMO, Nokia, Ericsson, MediaTek. 
Proposal:
· CSI received Signal Strength Indicator (CSI-RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
· CSI-RSSI is measured only from OFDM symbols containing CSI-RS configured to support L3 mobility.
RS-SINR definitions
IMR for SS-SINR
· Alt 1: ZP-CSI-RS … Samsung, LGE (for further optimization)
· Alt 2: PBCH DMRS … CMCC
· Alt 3: SSS … LGE (by default), Ericsson
· Alt 4: The RS used for RSRP measurement (i.e., SSS + potentially PBCH DMRS) … MTK
IMR for CSI-RS-SINR
· Alt 1: CSI-RS REs used for the channel measurement … ZTE, LGE (by default), Nokia, Ericsson, MTK
· Alt 2: interference is measured on the same OFDM symbol for which corresponding CSI-RS is mapped … Samsung, DOCOMO
· Alt 3: CSI-IM resources defined in the MIMO session (ZP-CSI-RS & NZP-CSI-RS ??) … Intel
· Alt 4: ZP-CSI-RS … LGE (for further optimization)
3. Remaining Details on SSB based Mobility
3 
Measurements with and without intra-frequency measurement gap (in relation to the RAN4 LS)
Suggested to discuss if and how to allow Rx beam sweeping for RRM measurement when intra-frequency measurement gap is not configured. 
· If measurement gap is configured for intra-cell mobility, the whole SMTC window is not available for the data reception as shown below:


· Discussion: 
· When measurement gap is turned off for intra-cell mobility, UE should be able to receive data during the SMTC window duration. Should UE assumptions (a) and (b) as shown below be supported during the SMTC window duration?


 
· What should be the assumption during the non-SMTC durations?


Additional candidate values for SMTC window duration
· {2,3,4} ms should be added: CATT, Samsung, DOCOMO
· 0.5 ms should be added: DOCOMO
· [2.5] ms for 15 and 30kHz; 2.5 ms for 120 and 240kHz: Nokia
· 14 more values between [0, 5] ms: Ericsson
Proposals:
· X more values uniformly partitioning [0, 5] ms interval are added to the candidate values for the SMTC window duration
· Decide among X = 1, 3 or 14. 
SMTC window offset values
· {0,1,2,3} ms for 15kHz and 30kHz, {0, 1.25, 2.5, 3.75} ms for 120 and 240kHz … Nokia
· 4 values between [-2.5 ms and 2.5 ms] … Ericsson
Proposals:
· Y candidate values are supported for SMTC offset. Make a decision with taking the following two options as a starting point:
· Option 1: {0,1,2,3} ms for 15kHz and 30kHz, {0, 1.25, 2.5, 3.75} ms for 120 and 240kHz
· Option 2: 4 values between [-2.5 ms and 2.5 ms]
SSB to PBCH DMRS EPRE ratio
· Alt 1: 0 dB … ZTE, LGE
· Alt 2: 3 dB … Samsung
4. Rx Beam Related Aspects
	Agreements in RAN1#NR-AH3:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set
· Other alternatives are not precluded



Proposal:
Discuss further on the following FFS:
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set … supported by Qualcomm, [Intel]
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set … supported by ZTE, CATT, Nokia

Companies’ proposals:
· Intel: add the following description to RSRP definition:
· If the receiver beamforming is in use by the UE, RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported RSRP value shall not be lower than the corresponding RSRP of any of the individual receiver branches.
· ZTE:
· The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
· Measurement to be reported to higher layers shall be the best among measurements based on each RX beam in the selected set (Alt.2).
· CATT: UE should report the best measurement among all measurements obtained from the selected set of RX beams. (Alt 2)
· Qualcomm:
· When multiple UE Rx beams are used for measurements on a single receive diversity branch, the measurement to be reported shall not be less than average (linear domain) of measurements based on each RX beam in the UE selected beam-set.
· When multiple receiver branches are used in the measurement the reported value shall not be lower than the corresponding measurement of any of the individual branches. (Alt 1)
· Nokia: Support alternative 2: measurement to be reported is the best among the measurements based on each RX beam in the selected set.
5. Remaining Details on CSI-RS based Mobility
4 
5 
CSI-RS measurement timing configuration 
Proposal:
· CSI-RS based measurement timing configuration (CMTC) for L3 mobility can be configured in terms of slot offset, periodicity and duration.
· The slot offset definition needs to be down-selected from the following:
· Alt 1: Slot offset relative to the frame boundary
· Alt 2: Slot offset relative to the half-frame boundary
· Alt 3: Slot offset relative to the associated SSB
· Note: By implementation, CMTC may include slots with SSBs for timing/QCL reference
Discussion points:
· Is the timing configuration parameters for L3 mobility CSI-RS, i.e., periodicity, slot offset and duration need to be considered differently from the CSI-RS for BM?
Companies’ proposals:
· DOCOMO: Regarding the CSI-RS based RRM measurement timing configuration (CMTC), only single measurement timing configuration is configured per frequency carrier for intra-frequency measurement and inter-frequency measurement.
· NR supports {0.5, 1, 2, 3, 4, 5} ms as candidate values for CMTC window duration.
· Samsung: A CSI-RS measurement timing configuration (CMTC) is defined, comprising a periodicity and an offset that shall be used for determining timing of both L3 mobility CSI-RS and SS burst sets. A CMTC is configured for each CSI-RS resource group.
CSI-RS Configuration Details
Offline agreement:
· Study further if and how to use the CSI-RS configuration framework for the BM (i.e., resource settings, resource sets, and resources; and corresponding parameters) for L3 mobility CSI-RS.

Discussion points:
· Are there any additional parameters need to be configured more than the ones agreed already, e.g., the RE density for the one-port CSI-RS? 
· Can the CSI-RS configuration parameters be classified into the following categories?
· (1) frequency carrier specific
· (2) resource group specific (e.g., cell specific)
· (3) resource specific
Individual parameter classification:
· Parameter set 1: Parameters have carrier specific values
· Measurement window duration and measurement bandwidth
· Measurement window periodicity and slot offset
· [Numerology]
· Parameter set 2: Parameters have resource-group specific (e.g., cell-specific) values
· PCID
· [Numerology]
· Number of ports per CSI-RS resource
· [CSI-RS density]
· [Number of CSI-RS resources]
· Parameter set 3: Parameters have resource specific values
· resource config (i.e., RE mapping configuration according to the beam management CSI-RS), scrambling ID
Number of resources for L3 mobility CSI-RS
Discussion points:
· Maximum number of CSI-RS resources that can be configured for UE? 
· Is it to do with UE capability? 
Companies’ propsoals:
· LGE: For mitigation of UE complexity, the maximum number of CSI-RS resources per cell is limited to [64].
· DOCOMO: NR supports to configure more than 96 CSI-RS resources for CSI-RS based RRM measurement on a carrier.
· The maximum number of CSI-RS resources for configuration should consider the maximum number of CSI-RS resources within a RB/slot and the maximum number of RBs/slots within measurement window duration.
· MediaTek: The number of CSI-RS resources to be measured by UE depends on UE capability
· AT&T: The maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE is the same as for beam management.
· Ericsson: When configured, the UE should be able to detect [1000] CSI-RS resources for L3 mobility. 
· Intel: To have some limits on measurement complexity, there should be a maximum number of CSI-RS resources configured to be monitored per cell in addition to maximum number of CSI-RS resources configured to be monitored. Exact value is FFS.
C-DRX UE’s assumption on CSI-RS reception
Proposals:
· Consider the following inputs from the companies and make a decision
Huawei: 
· UE configured with C-DRX should not assume that configured CSI-RS resources for L3 mobility are transmitted outside the active time. Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
LGE:
· UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
Nokia:
· SS block based mobility measurement requirements with C-DRX need to consider SS burst set duration and periodicity, together with UE side RX beam sweeping.
· CSI-RS resource configuration is under under network control and can be configured independently of C-DRX.
· UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time.
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