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1. Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In the last R1 meeting, it was agreed to define requirements for CSI-RS based beam management and CSI-RS based RLM. In addition, the priority for CSI-RS requirements is also approved by RAN Plenary in the latest RP meeting. In this paper, we further investigate scenarios of CSI-RS based measurements for non-serving cells, including intra-frequency gapless measurement and SCC without SSB for CA cases.
2. Measurement based on CSI-RS
In the last meeting, agreements on the CSI-RS based measurements are listed below:
	Agreements in R4-86:
· RAN4 shall define CSI-RS based beam management requirements.
· This CSI-RS based beam management is only for serving cell. 
· RAN4 shall define CSI-RS based RLM requirements.
· RAN4 will further investigate the following scenarios for RAN4 RRM requirements in Rel-15
· CSI-RS based RSRP, RSRQ and RS-SINR measurement 
· Scenario A: Intra-frequency gapless measurement for neighbor cells and serving cells
· Scenario B: SCC without SSB for CA cases



And the priority for CSI-RS requirements approved by RAN Plenary [1] is also attached for reference:
	· Progress and completion of the work on requirements (considering both SSB based and CSI-RS based measurements) will be prioritized in the following manner:
· Priority 1: SSB based RLM/RRM  
· Priority 2: CSI-RS based RLM, CSI-RS based beam management requirements 
· Priority 3: CSI-RS based RSRP, RSRQ, and RS-SINR measurement (RAN4 will first target completion of priority 1 and 2 before June 2018.)



[bookmark: _Ref510454526]Observation 1: CSI-RS based RLM and CSI-RS based beam management requirements have higher priority than CSI-RS based RSRP/RSRQ/RS-SINR measurements. 

In this paper, we further investigate the scenario A and B in the last R4 agreement.

Scenario A: Intra-frequency gapless measurement for neighbor cells and serving cells
From UE implementation’s point of view, we have discussed UE cost for CSI-RS measurement for CSI-RS measurement in our previous paper [2], and we focus some aspects for intra-frequency in this session. 
1) No measurement window is defined for CSI-RS measurement. Given there is no measurement window, e.g. as DMTC or SMTC, for CSI-RS measurement, potentially higher power consumption is expected. CSI-RS resources from different cells could have different timing offset and spread out in time domain, and it may keep UE awake to perform measurement. Although the CSI-RS resources could be confined within the C-DRX on-duration, but it is not clear for the case without C-DRX.
2) Higher UE cost for multiple cell timing. The UE cost will be boosted if UE is required perform CSI-RS measurement with multiple cell timings, because CSI-RS measurement, which is different from SSB, is operated in frequency domain and FFT operation is involved.
3) [bookmark: _Ref506601590]Relation between CSI-RS measurement BW and active DL BWP. Without gap, it is not expected to measure CSI-RS resources outside the configured active DL BWP. In addition, if sufficient CSI-RS REs cannot be provided by the intersection of CSI-RS measurement BW and active BWP, measurement accuracy will degrade.
Observation 2: Intra-frequency CSI-RS measurement could introduce more UE complexity and power consumption. 

Scenario B: SCC without SSB for CA cases
In our understanding, the scenario of SCC without SSB was agreed to support non-contiguous intra-band CA, motivated from carriers with limited BW and it might not be able to accommodate SSB. The original RAN1 agreements are provided below [3].
	Observation:
· Usage scenarios #1, and 2, and 3 in R1-1711795 are at least identified as usage scenarios for BW part
· From UE perspective, at least for single active BW part scenario, usage scenarios #1 and 3 are the same
Agreements:
· Usage scenario #4 in R1-1711795 is supported in the context of non-contiguous intra-band carrier aggregation
· Carrier without SS block can be configured for some UEs
· Send LS to RAN2/4 to tell above agreement/observation in R1-1711824



In our view, for non-contiguous intra-band CA, UE can follow the results of synchronization and RSRP measurement obtained from other serving cells in the same band. For better time/frequency tracking, TRS can be configured on the SCell. The RSSI measurement for the SCell can be derived within the SCell channel bandwidth. For inter-band CA, there should be at least one SS block in one of the configured BWPs for a SCell. Therefore, we have

[bookmark: _Ref510444244]Proposal 1: For non-contiguous intra-band CA, UE follows the results of synchronization and RSRP measurement obtained from other serving cells for the SCell without SS block. FFS on RSSI measurement on SCell.
[bookmark: _Ref510444249]Proposal 2: For inter-band CA, there should be at least one SS block in one of the configured BWPs for a SCell.

Based on the discussions above and the guideline from RAN Plenary, it should focus on requirements for CSI-RS based RLM, CSI-RS based beam management requirements at first.
[bookmark: _Ref503465482][bookmark: _Ref506601597][bookmark: _GoBack]Proposal 3: RAN4 should complete the requirements for CSI-RS based RLM, CSI-RS based beam management before the requirements for CSI-RS based RSRP, RSRQ, and RS-SINR measurement.
3 	Summary
In this paper, we further investigate scenarios of CSI-RS based measurements for non-serving cells, from UE implementations point of view. We have the following observations and proposals:
Observation 1: CSI-RS based RLM and CSI-RS based beam management requirements have higher priority than CSI-RS based RSRP/RSRQ/RS-SINR measurements.
Observation 2: Intra-frequency CSI-RS measurement could introduce more UE complexity and power consumption.
Proposal 1: For non-contiguous intra-band CA, UE follows the results of synchronization and RSRP measurement obtained from other serving cells for the SCell without SS block. FFS on RSSI measurement on SCell.
Proposal 2: For inter-band CA, there should be at least one SS block in one of the configured BWPs for a SCell.
Proposal 3: RAN4 should complete the requirements for CSI-RS based RLM, CSI-RS based beam management before the requirements for CSI-RS based RSRP, RSRQ, and RS-SINR measurement.
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