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1. Introduction

In LTE, some RRM requirements are defined differentially for known and unknown target cell in terms of different delay. Similar situation is assumed for NR. In this contribution, we provide our view on the definition of known cell in different scenarios.
2. Discussion
Firstly we quick review the requirement in TS36.133 focusing on the requirement which is defined differently for known and unknown target cell. Here we list them for information, followed by corresponding analysis when we come to NR:

Section 5.1
E-UTRAN handover
Tsearch: is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
Similar requirements can be found in section 5.2 handover from E-UTRAN to other RATs. The definition of known cell is described by:

“In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.”

The key point is that the cell has been meeting relevant cell identification requirement during the last 5 seconds. As for NR. We don’t see any strong reason to further modify such definition since UE needs to synchronize to the target cell before sending PRACH. To synchronize to target cell, UE first to identify it. Thus if the target cell has been meeting the relevant cell identification requirement during the last 5 seconds, we can assume that UE has already finish cell identification procedure. Otherwise it is an unknown cell.
Proposal 1: in handover interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
Section 6.1
RRC Re-establishment

Tsearch: It is the time required by the UE to search the target PCell.

Tsearch = It is 100 ms if the target PCell is known by the UE; the target PCell is known if it has been measured by the UE in the last 5 seconds.

Tsearch = It is 800 ms if the target PCell is unknown by the UE; the target PCell is unknown if it has not been measured by the UE in the last 5 seconds.
Similar definition can be found in requirement for eMTC and NB-IoT section. As for NR, we think legacy definition can also apply, i.e. the target PCell is known if it has been measured by the UE in the last 5 seconds.
Proposal 2: in RRC re-establishment requirement the target PCell is known if it has been measured by the UE in the last 5 seconds.

7.7
SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
Tactivation is 24ms for known cell and 34 for unknown cell (the number is reduced in sTTI considering shorter HARQ processing time)
Corresponding definition of known cell is 

	-
During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2 where

Nact_known =24;

Nact_known =23 if the activation command is transmitted on the PDSCH with 1ms TTI and shortened processing time;

Nact_known =22 if the activation command is transmitted on the PDSCH with 1 slot TTI or with subslot TTI;


The difference in NR is that “UE has sent a valid measurement report” doesn’t necessarily mean UE has already obtained the full timing information, unless the measurement report contains corresponding SSB index. To address it seems there are two options:

Opt 1: revise the definition of known SCell to make sure UE has the full timing information.

Opt 2: keep the existing definition. Thus UE may still need to read PBCH even if the SCell being activated is known.

For opt 1, it could be the case where UE had sent measurement report with SSB index before SCell is activated or PCell indicate that the SCell being activated is a synchronous cell and PCell timing can be simply used as reference, and etc. In nature it seems opt 2 is slightly away from “known”. Thus opt 1 is preferred.
Proposal 3: definition of known SCell shall be updated to make sure UE has the full timing information for the SCell being activated.

7.14
PSCell Addition and Release Delay for E-UTRA Dual Connectivity
Tactivation_time is the PSCell activation delay. If the PSCell is known, then Tactivation_time is 20ms. If the PSCell is unknown, then Tactivation_time is 30ms provided the PSCell can be successfully detected on the first attempt.
Corresponding definition of known cell is:

	PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the PSCell configuration command:

-
the UE has sent a valid measurement report for the PSCell being configured and

-
the PSCell being configured remains detectable according to the cell identification conditions specified in section 8.8,

-
PSCell being configured also remains detectable during the PSCell configuration delay according to the cell identification conditions specified in section 8.8.


Same analysis as aforementioned for SCell activation, “UE has sent a valid measurement report” doesn’t necessarily mean UE has already obtained the full timing information, unless the measurement report contains corresponding SSB index.
Proposal 4: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
8.1.2.2.1.1.1.3
Event Triggered Reporting
If a cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.1.2.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used.
Although in this section the terms “known” or “unknown” are not explicitly used, it can observed that for a known cell reporting delay is one measurement period while for an unknown cell reporting delay is defined as cell identification delay. The analysis can be very similar with that in above handover section.
Proposal 5: use the same legacy definition of known/unknown cell in event triggered reporting requirements.
8.x.x
SFTD
As discussed in previous RAN4 meeting, SFTD can be configured for a target NR cell that has not yet been configured as a PSCell for the UE. For this scenario, UE has to identify the target cell before it can perform SFTD measurement. It is quite straightforward that cell search delay requirement shall apply here. Thus the corresponding definition of known/unknown cell defined in RSRP/RSRQ/RS-SINR measurement reporting delay requirement shall also apply for this scenario.
Proposal 6: in requirements of SFTD measurement before NR PSCell is configured, definitions of known/unknown cell defined in RSRP/RSRQ/RS-SINR measurement reporting delay requirement shall also apply.
3. Conclusions
In this contribution, we provide discussion of definition of known/unknown cell in NR. After discussion the following proposals are provided.
Proposal 1: in handover interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
Proposal 2: in RRC re-establishment requirement the target PCell is known if it has been measured by the UE in the last 5 seconds.
Proposal 3: definition of known SCell shall be updated to make sure UE has the full timing information for the SCell being activated.
Proposal 4: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
Proposal 5: use the same legacy definition of known/unknown cell in event triggered reporting requirements.
Proposal 6: in requirements of SFTD measurement before NR PSCell is configured, definitions of known/unknown cell defined in RSRP/RSRQ/RS-SINR measurement reporting delay requirement shall also apply.
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