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1. Introduction
This document contains the agreements and discussion in RAN4#101-bis-e in email thread [101bis-e][229] NB_IOTenh4_LTE_eMTC6_RRM.
2. Topic#1 Neighbour cell measurements in connected mode before RLF or NB-IoT
Sub-topic 1-1 intra-frequency measurement requirement
Issue 1-1-1: Intra-frequency requirement when DRX is not configure
Agreement:
Tdetect_intra = 1400 ms
Tmeasure_intra = 800 ms for NRS-based measurement
Tmeasure_intra = 1600 ms for NSSS-based measurement
Issue 1-1-2: Intra-frequency requirement when DRX is configured
Agreement:
Tdetect_intra = 6 DRX cycles
Tmeasure_intra = 5 DRX cycle

Sub-topic 1-2 inter-frequency measurement requirement
Issue 1-2-1: General – How to formulate inter-frequency measurement
Agreement:
· Define inter-frequency measurement requirements based on number of available samples in available measurement occasions.
· Number of samples are determined based on agreed time in LS reply and sampling rate.
· UE can process multiple samples within in one measurement occasion at a time
· FFS：Add addition assumption on minimum length of measurement occasions to avoid high overhead which will be discussed in issue 1-2-3

Issue 1-2-2: General – How to formulate inter-frequency detection
Agreement:
· Define inter-frequency detection requirements based on number of available samples in available measurement occasions.
· Number of samples are determined based on agreed time in LS reply and NPSS/NSSS interval.
· UE can process multiple samples within in one measurement occasion at a time
· FFS: Add addition assumption on minimum length of measurement occasions to avoid high overhead which will be discussed in issue 1-2-3
Issue 1-2-3: Condition on inter-frequency measurement 
Sub-1: Interruption due to data traffic
FFS:
Option 1: The measurement period requirements for inter-frequency cell detection and measurements in connected mode shall apply assuming no UL/DL scheduling for the UE during the measurement period.

Sub-2: Minimum length per occasion
FFS:
Option 1
Minimum length of occasion for measurements:  50 ms
Minimum length of occasion for cell detection:  200 ms
Option 2
Minimum length of occasion for cell detection is 21 ms.
Minimum length of occasion for NRS based measurement is 11 ms, and 21ms for NSSS based measurement.


Sub-3: Assumed sampling rate for measurement

Agreement:
· Assumed sampling rate for measurement is 20 ms for NRS and 40 ms for NSSS

Sub-4: Whether to have minimum spacing between occasions. 

Agreement:
· No need to require a minimum spacing between measurement occasions
Issue 1-2-4: Detailed requirements for inter-frequency measurement
FFS:
Option 1:
Without DRX and assuming no UL/DL scheduling, the available time for measurements during one NPDCCH monitoring period would be Tavail=TNPDCCH-LNPDCCH-Tproc-2·TRT, where
TNPDCCH is the NPDCCH monitoring period length,
LNPDCCH is the duration of a NPDCCH candidate with Rmax repetitions,
Tproc = 4 ms is the NPDCCH processing time,
TRT = 1 ms is the receiver retuning time.
Choose the duplexing mode (FDD/TDD) and carrier type (anchor, non-anchor).
For TDD, choose the UL/DL configuration.
Calculate TNPDCCH and LNPDCCH for all applicable values of (G, Rmax ).
Calculate Tavail=TNPDCCH-LNPDCCH-Tproc-2·TRT.
Given T(meas, basic) = 800 ms for NRS-based measurements in normal coverage, calculate the required number
of measurement occasions: Nocc=⌈T(meas, basic)/T(meas,occ) ⌉ .
Calculate the number of available measurement occasions per NPDDCH period:
Navail= ⌈ (Tavail-T(meas,occ))/(T(meas,occ)+Tg ) ⌉+1
Set D=Nocc-⌈Nocc/Navail ⌉·Navail.
For D>0, the measurement period is given by
Tmeas=⌈Nocc/Navail ⌉·TNPDCCH+D·(Tocc+Tg )- Tg+LNPDCCH+Tproc+2·TRT
For D=0, the measurement period is given by
    Tdetect=(⌈Nocc/Navail ⌉-1)·TNPDCCH+Navail·(Tocc+Tg )-Tg+LNPDCCH+Tproc+2·TRT

Option 3:
Requirements for inter-frequency measurement on a carrier different from serving carrier requirements is defined as:
Tmeasure_inter = ∑(i=1)N Min(5000,Ta,i )ms,
where Ta,i is the interval between available measurement samples, where Ta,i ≥ 20 ms for NRS and Ta,i ≥ 40
ms for NSSS. N = 60 for NRS-based measurement and 40 for NSSS based measurement.
UE will restart the measurement when the interval between two samples are larger than 5000 ms, and the delay requirements are extended accordingly.
[bookmark: _GoBack]FFS: Whether and how to define the limitation on total measurement time per inter-frequency carrier
Issue 1-2-5: Detailed requirements for inter-frequency detection:
FFS:
Option 1:
Without DRX and assuming no UL/DL scheduling, the available time for measurements during one NPDCCH monitoring period would be Tavail=TNPDCCH-LNPDCCH-Tproc-2·TRT, where
TNPDCCH is the NPDCCH monitoring period length,
LNPDCCH is the duration of a NPDCCH candidate with Rmax repetitions,
Tproc = 4 ms is the NPDCCH processing time,
TRT = 1 ms is the receiver retuning time.
Choose the duplexing mode (FDD/TDD) and carrier type (anchor, non-anchor).
For TDD, choose the UL/DL configuration.
Calculate TNPDCCH and LNPDCCH for all applicable values of (G, Rmax ).
Calculate Tavail=TNPDCCH-LNPDCCH-Tproc-2·TRT.
Given T(detect, basic) = 1400 ms, calculate the required number of measurement occasions: Nocc=⌈T(detect, basic)/T(detect,occ) ⌉ .
Calculate the number of available measurement occasions per NPDDCH period:
Navail= ⌈ (Tavail-T(detect,occ))/(T(detect,occ)+Tg ) ⌉+1
Set D=Nocc-⌈Nocc/Navail ⌉·Navail.
For D>0, the detection period is given by
Tdetect=⌈Nocc/Navail ⌉·TNPDCCH+D·(Tocc+Tg )- Tg+LNPDCCH+Tproc+2·TRT
For D=0, the detection period is given by
    Tdetect=(⌈Nocc/Navail ⌉-1)·TNPDCCH+Navail·(Tocc+Tg )-Tg+LNPDCCH+Tproc+2·TRT

Option 4:
Requirements for inter-frequency detection on a carrier different from serving carrier requirements is defined as:
Tdetectinter = ∑(i=1)N Min(5000,Ta,i )ms,
where Ta,i is the interval between available measurement samples, Ta,i ≥ 40 ms and N = 70

UE will restart the measurement when the interval between two samples are larger than 5000 ms, and the delay requirements are extended accordingly.
    FFS: Whether and how to define the limitation on total detection time per inter-frequency carrier
Sub-topic 1-3 Multi carrier operation
Issue 1-3-1: Requirements when UE is required to monitor multiple carriers

Agreement:
· Requirements for cell detection and measurement when UE is required to monitor multiple carriers are defined as:
· Tdetect = Tdetect _intra+Nfreq* Tdetect_inter
· Tmeasure = Tmeasure _intra+Nfreq* Tmeasure_inter
· Where Nfreq is number of inter-frequency layers to be measured according to the measurement capability.

Issue 1-3-2: Carriers for neighbour cell measurement  
FFS:
Option 1:
The UE continues measuring on at least one neighbour cell detected in RRC_IDLE/INACTIVE modes at least once every 5 seconds after transition to RRC_CONNECTED state provided that it belongs to the serving carrier frequency and meets the side condition (Es/Iot >= -6 dB).

Sub-topic 1-4 Scenarios
Issue 1-4-1: Whether to deprioritize defining requirements when serving cell in enhanced coverage.  
Agreement:
· Define CONNECTED mode neighbour cell measurement requirements when the serving cell is in enhanced coverage
Sub-topic 1-5 Additional triggering conditions 
Issue 1-5-1: Whether to have additional triggering conditions 
FFS:
Option 1: In addition to the already agreed triggering conditions, the UE shall initiate the neighbour cell measurements if K number of out-of-sync indications are detected in the cell.
Sub-topic 1-6 Indicate when UE needs to start inter-f measurements

Issue 1-6-1: Whether to indicate when UE needs to start inter-f measurements
Agreements:
It is within in RAN2 scope and no need to further discuss in RAN4



Topic#2 channel quality reporting table for 16-QAM in TS 36.133
Issue 2-1-1: Capture channel quality reporting table for 16-QAM in TS 36.133
Agreement:
· Capture the mapping table for channel quality reporting of 16-QAM in TS 36.133, and the corresponding performance requirements will be discussed in Demod session.
Issue 2-1-2: Capture core requirements of channel quality reporting for 16-QAM in TS 36.133
Agreement:
· The core requirements related to channel quality reporting for 16-QAM (e.g. measurement resource and/or period) will be discussed in Demod session, and the corresponding requirements can be captured in TS 36.133


Draft CR Work split
Work split 
	Requirements
	Section
	Spec
	Company

	Connected mode intra-frequency neighbour cell measurement before RLF
	8.14.5 (new)
8.14.5.1 (new)
	TS 36.133
	Huawei

	Connected mode inter-frequency neighbour cell measurement before RLF
	8.14.5 (new)
8.14.5.2 (new)
	TS 36.133
	Ericsson

	Channel quality report
	
	TS 36.133
	Ericsson
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