3GPP TSG-RAN WG4 Meeting AH-1807 LTE/NR perf
R4-1808853
Montreal, Canada, 2th – 6th July, 2018
Source:
LG Electronics
Title:
Discussion on CSI-RS based RRM in FR 1 
Agenda item:
5.2.10
Document for:
Discussion
1 Introduction
In last RAN4 meeting, RAN4 discussed CSI-RS based RRM requirement in limited scenarios which is intra-frequency gapless and scheduling availability. Before making decision of CSI-RS based RRM requirement, RAN4 needs to clarify intra-frequency with measurement gap and without measurement gap for FR 1. In this contribution, we discuss on CSI-RS based measurement with and without measurement gap.
2 Discussion
In last meeting, RAN4 agreed to further study following scenarios for CSI-RS based measurement
· Scenario#1: RAN4 at least define CSI-RS based RRM measurement requirements (measurement delay, report delay, measurement accuracy) for the intra-frequency gapless synchronous scenario in FR1 wherein the associated SSB is configured.
· Scenario#2: RAN4 at least define CSI-RS based RRM measurement requirements (measurement delay, report delay, measurement accuracy) for the intra-frequency gapless synchronous scenario in FR1 wherein the associated SSB is not configured.
Both scenarios are limited by intra-frequency gapless synchronous case in FR 1. Before analysis of these scenarios, we need to clarify what is intra-frequency gapless scenario. In RAN1#92bis meeting [1], following agreement and conclusion for measurement of the CSI-RS for L3 mobility was made. 
	Agreements:

· For intra-frequency measurement and if measurement gap is not configured, UE is not expected to measure the CSI-RS resources outside the active DL BWP. 

Conclusion:

· It is RAN1’s understandings that UE, which does not support simultaneous reception of multiple numerologies, requires measurement gap configuration in order to perform measurements of the CSI-RS for L3 mobility for intra-frequency measurements when the numerology of CSI-RS resource is different from the active DL BWP numerology.


By RAN1 agreements and conclusion, measurement gap is not needed when 
· Case 1) UE supports simultaneous reception of multiple numerologies, or

· Case 2) The numerology of CSI-RS resource is the same from the active DL BWP numerology. 
For Case 1, there is no any capability for simultaneous reception of multiple numerologies between CSI-RS and data. So to distinguish whether measurement gap is needed or not, new capability for simultaneous reception of multiple numerologies for CSI-RS based L3 measurement is needed. 
· Proposal 1: Define new capability (simultaneousRxDataCSIRS-DiffNumerology) for simultaneous reception between CSI-RS and data with different numerology similar as SSB based L3 measurement.
For Case 2, when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS, RAN4 could consider two method such as measurement gap configuration and scheduling availability similar as SSB based measurement case. 
If UE requires measurement gap configuration for measurement of CSI-RS as RAN1 understanding, CSI-RS configuration restriction for measurement by a network should be considered. In RAN1 specification, since the CSI-RS transmission timing from gNBs is different depending on periodicity and slot offset from higher-layer parameter and there is no CSI-RS based RRM measurement timing configuration similar as SMTC, CSI-RS for L3 mobility from gNBs should be transmitted within configured measurement gap length. 
· Proposal 2: CSI-RS transmission for L3 measurement should be restricted within configured measurement gap length, if measurement gap is used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.

If scheduling availability rule is applied when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS, similar scheduling availability for SSB based measurement could be reused as follows:
· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols and 1 data symbol after each consecutive CSI-RS symbols
In this case, by scheduling restriction of 1 data symbol before/after consecutive CSI-RS symbols, the opportunity of transmission and reception for control/data channel might be seriously reduced since the CSI-RS transmission timing from gNBs is different depending on periodicity and slot offset from higher-layer parameter. Limited CSI-RS configuration which could be transmitted within limited window time like as SMTC (e.g., configure a specific set of CSI-ResourcePeriodicityAndOffset) should be introduced for CSI-RS based L3 measurement for intra-frequency in FR 1.
· Proposal 3: Following scheduling availability could be defined if measurement gap is not used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.
· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols and 1 data symbol after each consecutive CSI-RS symbols

· Proposal 3-1: To avoid serious opportunity loss for transmission and reception for control/data by scheduling availability, limited CSI-RS configuration which could be transmitted within limited window time like as SMTC should be defined for CSI-RS based L3 measurement.
3 Conclusion 
In this contribution, we provide our views on clarification of CSI-RS based L3 measurement for intra-frequency with and without measurement gap. 
· Proposal 1: Define new capability (simultaneousRxDataCSIRS-DiffNumerology) for simultaneous reception between CSI-RS and data with different numerology similar as SSB based L3 measurement.
· Proposal 2: CSI-RS transmission for L3 measurement should be restricted within configured measurement gap length, if measurement gap is used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.

· Proposal 3: Following scheduling availability could be defined if measurement gap is not used for intra-frequency in FR 1 when the numerology of CSI-RS resource is different from the active DL BWP numerology and UE does not support simultaneous reception of multiple numerology for CSI-RS.

· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols and 1 data symbol after each consecutive CSI-RS symbols
· Proposal 3-1: To avoid serious opportunity loss for transmission and reception for control/data by scheduling availability, limited CSI-RS configuration which could be transmitted within limited window time like as SMTC should be defined for CSI-RS based L3 measurement.
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