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0. [bookmark: OLE_LINK4]Introduction 
In RAN#109, IMT-2030 TPRs and 3GPP internal KPIs were discussed. For the part of IMT-2030 TPRs, LS was sent to ITU (RP-252946), and it was clarified that RAN#109 was the last meeting to send LS to ITU. Moderator had provided updated pCR on KPI based on latest ITU-R WP5D in RP-253116. Companies are encouraged to check the pCR. 
For the part of 3GPP internal KPIs, following proposals in moderator summary (RP-252883) were endorsed. In RAN#110, it is recommended to focus on discussing 3GPP internal KPIs.
	Proposal 1: For 3GPP internal evaluation, define energy efficiency as a quantitative KPI in 3GPP for both network and device.
Proposal 2: For 3GPP internal evaluation, at least empty load and partial load cases should be evaluated in 6GR study.
-	Evaluate via system level simulations (SLS) 
-	Other evaluation methods are not precluded when relevant
Proposal 3: For 3GPP internal evaluation, UE/network power model is to be discussed in RAN1.
Proposal 4: For 3GPP internal study, link budget is used as the evaluation methodology for coverage when applicable
Proposal 5: For 3GPP internal study, the target for coverage is to be determined by RAN. 
-	FFS: Exact coverage target value(s).
-	FFS: Additional details considering control/data channel


[bookmark: OLE_LINK88][bookmark: OLE_LINK43]
1. Coverage
	Tdoc
	Company
	Proposal

	RP-253044
	OPPO
	Proposal 3: The targets for coverage for 6GR are: 
· MCL=146dB for 6G eMBB for DL data rate of X1 Mbps and UL data rate of Y1 Mbps
· MCL=153dB for 6G IoT for DL data rate of X2 Mbps and UL data rate of Y2 Mbps.
· FFS the exactly value of X1, X2, Y1, Y2.

	RP-253072
	Futurewei
	Proposal 2. Define qualitative KPI for 6GR coverage as following 
• For 6GR 7 GHz carrier to reuse 5G NR network grid of 3.5 GHz carrier 
• At least match the coverage of LTE for a same carrier frequency 
• Better user experience / UPT than 5G NR at the same coverage

	RP-253095
	Thales, Novamint, TNO, Viasat, Sateliot, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, Gatehouse Satcom, Airbus ST Engineering iDirect, SES, ESA, EchoStar
	5.1.x	Coverage
This requirement relates to the Maximum Coupling Loss that the radio interface can achieve for a given service. Compared to 5G NR, the 6GR shall be able to provide an additional 10 dB MCL increase at least for messaging services in adverse propagation conditions,

	RP-253170
	Intel
	Proposal 1: Use MCL as the coverage metric in RAN to define coverage requirement for 3GPP internal study. 
· [bookmark: _Hlk215147801]MIL and MPL can additionally be used in the Working Group level for studying coverage of physical channels/signals and for designs to meet certain cell ISD targets. 
Proposal 2: For basic MBB service, a MCL target similar to 5G can be applied in 6G with potentially 1 dB to 3 dB improvement, e.g., 144 dB to 146 dB with DL data rate of 1 Mbps and UL data rate of 30 kbps.
Proposal 3: For extreme coverage target, consider relaxation from the 5G target, e.g., target for 154 dB MCL. 


	RP-253174
	Ericsson, T-Mobile USA, Nokia, AT&T, MediaTek

	TP：
For a basic MBB service characterized by a downlink data rate of 1Mbps and an uplink data rate of 30kbps for stationary users, the target on maximum coupling loss is MaxCL = 143dB. These data rates correspond to devices with 2-Rx antennas. For devices with 1-Rx antenna, the target DL data rate shall be lower
6GR shall also support extended coverage which can be achieved by extending the duration of the transmission.  For extended coverage, the target on maximum coupling loss is MaxCL = 153 dB. This requirement applies under the assumption of both 1-Rx and 2-Rx antennas. The following table lists the data rate targets for both normal and extended coverage. These are instantaneous (per slot) data rates, not accounting for HD-FDD or TDD operation.

Table X: Target data rates for normal and extended coverage under the assumption of different number of UE Rx antennas
	
	Normal coverage (MaxCL = 143 dB)
	Extended coverage (MaxCL = 153 dB)

	
	DL
	UL
	DL
	UL

	2 UE Rx antennas
	1 Mbps
	30 kbps
	100 kbps*
	3 kbps*

	1 UE Rx antenna
	250 kbps**
	
	25 kbps***
	



For 6G deployment at least around 7 GHz reusing the same site grid as NR midband (~3.5 GHz), the 6GR design targets comparable coverage as NR midband, e.g., through one or more of the following: increased number of antenna elements, multi-carrier deployment of 6GR including lower frequency bands, longer duration transmissions etc.


	RP-253183
	NTT DOCOMO

	Proposal 8: For coverage evaluated in 3GPP internal evaluation, support: 
· For sub-objective 1-d), taking MCL in candidate 1 as methodology for evaluation
· Potential target is {Msg.3 PUSCH MCL + X} dB 
· For bottleneck coverage evaluation, focus on initial access signal/channel, such as Msg3
· For sub-objective 1-f), taking MPL in candidate 1 as methodology for evaluation
· With the realistic assumption of BS/US antenna setting, targeting equivalent MPL performance between 5G mid-band and 6G 7GHz deployment


	RP-253193
	ZTE

	Proposal 1: Regarding the KPI for overall coverage, MaxCL defined in section 7.10 in TR 38.913 is reused as the metric.
· For DL, 154 dB can be considered as the starting point for both eMBB and IoT service.
· For UL, further alignment on UE configuration is expected.

Proposal 2: For “Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band”, no quantitative KPI is defined in RAN-level.
· For the assumption on carrier frequency, 4 GHz is considered as the reference. Other values, e.g., 3.5 GHz and 2.6 GHz can be considered additionally.


	RP-253242
	SK Telecom
	Proposal 2.	We propose that MCL, rather than MPL, be used for expressing 6G coverage, in order to maintain consistency with 5G mid-band evaluations.

	RP-253248
	Xiaomi

	Proposal 1: MCL (Maximum Coupling Loss) is used as the metric for 6G coverage requirement
· the value of NR coverage requirement is considered as the starting point for normal 6G coverage requirement, subject to requirements from operators
FFS extended coverage requirement(s)

	RP-253252
	Vivo

	Proposal 1: For 6GR coverage, MCL (Maximum Coupling Loss) is used as the link budget metric for coverage performance evaluation
· For the same spectrum deployment, a [10] dB MCL improvement over Reference NR coverage should be achieved. 
· Target of the [10] dB MCL improvement over NR for common channels applicable to all device types.  
· For data channel 
· For eMBB, at least same data rate as NR shall be achieved at same MCL of NR eMBB. Furthermore, approximately 2x improvement of data rates at given coupling loss values can be considered. 
· For IoT, Target of the [10] dB MCL improvement over NR is achieved with roughly 1/10 of eMBB data rate.
· For reusing existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz, comparable coverage with same data rate shall be achieved at MCL=X dB for 3.5GHz and MCL= (X+Y) dB for 7GHz, where Y=1 can be the starting point.  
· Capture coverage metric MCL definition and MCL target with corresponding data rate in TR 38.914 after RAN decides the exact target.  
Note: Achievable coverage in TR 38.830 is used as Reference NR coverage as starting point. 


	RP-253272
	CATT

	Proposal 1: Both MCL and MPL can be considered as the metric of 6G coverage 
• FFS enhancement of MCL, e.g. whether/how to reflect the impact of BS/UE antenna number 
• FFS simplification of MPL, e.g. whether/how to reduce the parameters that up to company report

Proposal 2: For TN coverage, focus on the combination of frequency, channel, metric and targets shown in Table 2 
• RANP to provide values on x_M1, y_M1, x_M2, y_M2, x_I1, y_I1, x_I2, y_I2
[image: ]
Proposal 3: For TN coverage, consider the following KPI 
• 6G IoT UE, Msg3, 700 MHz, MCL: 56 bits @ 144 dB 
• 6G IoT UE, PUSCH, 700 MHz, MCL: [50 kbps @ 144 dB] 
• 6G MBB UE, Msg3, ~7 GHz, MCL: 56 bits @ 144 dB 
• 6G MBB UE, PUSCH, ~7 GHz, MCL: [2 Mbps @ 144 dB] 
• 6G MBB UE, Msg3 & PUSCH, ~ 7GHz, MPL: Imply similar ISD compared to the ISD of 5G MBB UE @ [4 GHz] for the same channel with the same data rate/TBS in the same scenario


	RP-253282
	Huawei, HiSilicon, China Unicom, VODAFONE, Telecom Italia

	[bookmark: _Hlk215149490]Proposal 1: To support co-site deployment with NR mid-band, ~7GHz shall provide continuous coverage with ISD similar to those used for 5G mid-band deployments. The continuous coverage includes initial access and data channels with a given data rate. The corresponding design should be scalable to accommodate a range of deployed 5G mid-band spectrum, e.g. 2.6GHz, 3.5GHz.
Proposal 2: Specific coverage target and evaluation template are to be discussed and decided by RAN1. 


	RP-253332
	Lenovo

	Proposal 1: Bottleneck is the UL throughput at 154dB for 5MHz device bandwidth, check whether ~1kbps@154 dB MCL satisfies 6G low-tier IoT requirements before setting up the target.
Proposal 2: Consider +10 dB coverage improvement in 6GR day1.


	RP-253163
	Samsung
	Proposal #1:
· MCL is used to set the initial coverage target requirements for 6GR.
· MPL is used to set later/specific coverage target requirements across bands for 6GR in 7 GHz and NR 3.4-3.9 GHz in a same/shared site deployment.
Proposal 2: 6GR supports a baseline MCL=143 dB coverage target for FR1 urban and suburban macro deployments with basic eMBB data rates.
Proposal 3: 6GR supports an extended MCL coverage target of 10 dB better (or MCL=153 dB)

	RP-253118
	CMCC
	5.1.20	Coverage
6GR aims to support enhanced overall coverage, focus on cell-edge performance and UL coverage; and re-use of existing 5G mid-band (e.g. 2.6GHz, 3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band
Link budget and/or link level analysis are used as the evaluation methodology.
5.1.20.1	Overall coverage
The coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the eNode B antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The MaxCL is the limit value of the coupling loss at which the service can be delivered, and therefore defines the coverage of the service. The MaxCL is independent of the carrier frequency. It is defined in the UL and DL as: 
-	UL MaxCL = UL Max Tx power - eNB Sensitivity
-	DL MaxCL = DL Max Tx power - UE Sensitivity
The MaxCL is evaluated via link budget analysis (supported by link level simulations). The proposed MaxCL calculation template is given in following table 5.1.20-1:
For a basic coverage characterized by a downlink datarate of at least [1Mbps] and an uplink datarate of at least [30kbps] for stationary users, the target on maximum coupling loss is 143dB. At this coupling loss relevant downlink and uplink control channels should also perform adequately.
For an extended coverage characterized by a downlink datarate of at least [100kbps] and an uplink datarate of at least [3kbps] for stationary users, the target on maximum coupling loss is 153dB. At this coupling loss relevant downlink and uplink control channels should also perform adequately.

	RP-253325
	Deutsche Telekom
	 The 1st topic is a general requirement
 ▪ MaxCLis the well accepted measure in 3GPP for such purposes. 
Proposals for  ‘Comparable coverage 4 & 7 GHz’ :  Use MPL (or similar) for the calculatio



	RAN#109 agreement:
Proposal 4: For 3GPP internal study, link budget is used as the evaluation methodology for coverage when applicable
Proposal 5: For 3GPP internal study, the target for coverage is to be determined by RAN. 
-	FFS: Exact coverage target value(s).
-	FFS: Additional details considering control/data channel



According to the SID, there are two objectives related to coverage:
· [bookmark: OLE_LINK9]Enhanced overall coverage, focus on cell-edge performance and UL coverage
· Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band
1.1 Overall coverage target
Regarding the 1st objective, i.e. overall coverage, two metrics are proposed by companies to define coverage target values:
· MaxCL (same as TR38.913: Total transmit power - Receiver sensitivity) : [Ericsson, T-Mobile USA, Nokia, AT&T, MediaTek, OPPO，Intel，ZTE，SK Telecom，xiaomi, Lenovo, Samsung, CMCC, Deutsche Telekom, Thales, Novamint, TNO, Viasat, Sateliot, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, Gatehouse Satcom, Airbus ST Engineering iDirect, SES, ESA, EchoStar]
· MCL (Total transmit power – Receiver sensitivity + BS antenna gain) : [NTT DOCOMO, CATT, Lenovo]
Considering majority companies support to use MaxCL to define overall coverage target values, it is recommended to discuss following proposal:
Proposal 1-1: Use MaxCL as metric to define quantitative overall coverage target values
-	UL MaxCL = UL Max Tx power - eNB Sensitivity
-	DL MaxCL = DL Max Tx power - UE Sensitivity
Note: MaxCL is as defined in 38.913 table 7.10.1-1
Target values of MaxCL proposed by companies are summarized in the following table. It is recommended to discuss following proposal:
Proposal 1-2: Define overall coverage target values for existing bands as:
· For normal/basic coverage, define coverage target as: MaxCL=[143~146dB] @ DL data rate of [1 Mbps] and UL data rate of [30 kbps].
· For extended coverage, define coverage target as: MaxCL=[153-154dB] @ DL data rate of [100kbps] and UL data rate of [3kbps].
· FFS on data rate for UEs with 1Rx.
	Source
	Normal coverage (MaxCL)
	Extended coverage (MaxCL)

	OPPO
	146dB
	153dB

	Thales, Novamint, TNO, Viasat, Sateliot, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, Gatehouse Satcom, Airbus ST Engineering iDirect, SES, ESA, EchoStar
	Additional 10 dB MCL increase at least for messaging services in adverse propagation conditions compared to 5G NR.

	Intel
	144-146dB @ DL data rate of 1 Mbps and UL data rate of 30 kbps.
	154 dB

	Ericsson, T-Mobile USA, Nokia, AT&T, MediaTek
	143dB @ DL data rate of 1 Mbps (2Rx)/ 250Kbps (1Rx) and UL data rate of 30 kbps.
	153dB @ DL data rate of 100kbps (2Rx)/ 25Kbps (1Rx) and UL data rate of 3kbps.

	ZTE
	154dB for DL

	xiaomi
	143dB (same as 5G)
	N/A

	Lenovo
	N/A
	154dB for 5MHz device bandwidth; check whether ~1kbps@154 dB MCL satisfies 6G low-tier IoT requirements before setting up the target.

	Samsung
	143 dB 
	153dB

	CMCC
	143dB @ DL data rate of [1 Mbps] and UL data rate of [30 kbps].
	153dB @ DL data rate of [100kbps] and UL data rate of [3kbps].



1.2 Re-use of existing 5G mid-band site grid
	RAN1#123 agreement:
Agreement
· For the RAN1 study of “Re-use of existing 5G mid-band (~3.5GHz) site grid for 6G deployments in at least around 7 GHz and targeting comparable coverage to 5G mid-band”,
· The link budget template candidates 1 and 2 are used to calculate the metric(s) as starting point to compare existing 5G mid-band and 6G deployments in at least around 7 GHz, with potential future update. 
· During initial access/random access
· Coverage target is referring the bottleneck channel (i.e. Rel-15 NR Msg3) during initial access/random access for existing 5G mid-band
· FFS target value(s) of data rate for data channels relative to 5G mid-band
· Following deployment scenarios are considered
· Urban macro (both O2I and outdoor)
· Sub-urban macro (both O2I and outdoor) 
· Following carrier frequencies are considered to calculate the metric(s)
· [4 GHz] as the existing 5G mid-band
· 7 GHz as 6G deployment
Template in R1-2509615 is to be used for collecting inputs on the values from companies.


Regarding the 2nd objective, i.e. re-use of existing 5G mid-band sit grid, RAN1 already started study and agreed to use link budget template (MCL/MPL/MIL) to compare the coverage of existing 5G mid-band and 6G deployments in at least around 7GHz. 
There are following proposals regarding how to capture this coverage requirements in TR 38.914:
· Qualitative KPI/ No quantitative KPI: [Ericsson, T-Mobile USA, Nokia, AT&T, MediaTek, Futurewei, ZTE, Huawei, HiSilicon, China Unicom, VODAFONE, Telecom Italia, CMCC, CATT]
· MCL (Total transmit power – Receiver sensitivity + BS antenna gain) : [vivo, Lenovo]
· MPL: [NTT DOCOMO, Samsung, Deutsche Telekom]
Considering majority companies’ views, it is recommended to discuss following proposal:
Proposal 1-3: Capture following text proposal in TR 38.914:
· For 6G deployment at least around 7 GHz reusing the same site grid as 5G NR midband, the 6GR design targets [comparable coverage or continuous coverage with ISD similar] as 5G NR midband deployments. 
· The [comparable coverage or continuous coverage] includes initial access and data channels with a given data rate. The corresponding design should be scalable to accommodate a range of deployed 5G mid-band spectrum, e.g. 2.6GHz, 3.5GHz.
· Specific coverage target is pending on RAN1 discussion.

2. Energy efficiency
	[RP-253044 OPPO]
	Proposal 2: Take the KPI values in Table 2 and 3 for 6G requirement on Network and Device energy efficiency.
Table 2: The minimum requirements for Network Energy efficiency
	Test Environment
	Selected load case
	The reference case
	Relative energy consumption (%)

	N.A
	Empty load
	Fully loaded case*
	[16%]

	Dense urban-IC
	[5%]
	
	[26%]

	Dense urban-IC
	[15%]
	
	[TBD]

	Dense urban-IC
	[30%]
	
	[TBD]



Table 3: The minimum requirements for Device Energy efficiency
	Test Environment
	Selected load case
	The reference case
	Relative energy consumption (%)

	N.A
	Empty load
	Fully loaded case*
	[25%]

	Dense urban-IC
	[30%]
	
	[90%]




	[RP-253117 CMCC]
	Proposal 1: For energy efficiency, support the following definition to be captured in TR 38.914:
[image: ]
Proposal 2: To avoid duplicate work between RAN and RAN1, support the followings:
· The discussion on EE metric for both NW and UE is limited to RAN 6G SI discussion, and RAN can inform RAN1 the information once there is some progress.
· RAN plenary wait for RAN1 progress on the design of 6G BS and 6G UE power model before further discuss the target value on NW EE and UE EE if needed.

	[RP-253141 MediaTek]
	Proposal 1: For 3GPP internal Energy Efficiency (EE) requirements, allow for a different EE metric than the metric recommended to ITU-R for IMT-2030.
Proposal 2: Within the EE requirements framework, ensure that improved energy savings does not cause noticeable degradation to connectivity experience of end users.
Proposal 3: For the 3GPP internal EE requirements, adopt 6G power/energy saving gain vs a baseline with same loading as the primary energy efficiency metric for BS and UE evaluations, and where the average data rate served by 6G and baseline are similar/equal.
Proposal 4: For the 3GPP internal EE requirements framework, task RAN1 to provide the reference baseline for BS and UE, considering features from Rel-15 as the basis for that.
Proposal 5: Agree the following as the starting point for the “3GPP-internal” Energy Efficiency requirements framework:
Energy Efficiency is the improvement is the ratio of reduction in energy consumption for Network and Device compared to a baseline with same loading and same average data rate. The following formula shall be used to determine the energy efficiency improvement for a given network/device traffic loading:
100 * ( EnergyConsumption_Baseline - EnergyConsumption_6G ) / EnergyConsumption_Baseline
where EnergyConsumption_Baseline is TBD for BS and UE.
The recommended power model assumptions are to TBD.
For energy efficiency improvement vs. EnergyConsumption_Baseline, the following targets apply:
-	Partial load – BS: [TBD %]; UE: [TBD %]
-	Zero load – BS: [TBD %]; UE: [TBD %]
Realistic traffic models shall be used for the evaluation and are TBD. 
Improved energy efficiency shall not cause noticeable degradation to end user experience. Further metrics to evaluate that impact are TBD.
TBD aspects will be finalized following further guidance from RAN1.

	[RP-253173 Ericsson]
	Observation 1 [bookmark: _Toc206072556]In many scenarios, QoS-based energy evaluation (latency, reliability, service continuity) is more relevant than throughput/UPT-only evaluation.
Proposal 1 Consider QoS-based energy saving metrics depending on the service and scenario under evaluation, instead of relying solely on throughput-based metrics.
Proposal 2 Adopt the relative energy efficiency evaluation methodology used in previous RAN1 studies for NR, comparing the energy consumption associated with one or more energy efficiency technique(s) to the energy consumption of a baseline scenario measured over the same duration and at the same system load.
5.1.15	Energy efficiency
5.1.15.1	ITU Minimum Technical Performance Requirements
Energy efficiency is an important metric of sustainability. Energy efficiency of the candidate RIT/SRIT can be characterized by evaluating network and device energy efficiency. 
Energy efficiency can be estimated as the relative energy consumption (in terms of percentage) for the selected load case(s) relative to a fully loaded reference case.
The RIT/SRIT shall have the capability to support low relative energy consumption in the selected load cases, considering at least the unloaded (L= 0%) and loaded scenario of [0% < L ≤ 15%] / [15% < L ≤ 30%] / [30% < L ≤ 50%] / [0% < L ≤ 30%], where L is load level, i.e., network resource utilization ratio.
Proponents should report the evaluated energy efficiency values and the power model used for the evaluation, as well as impacts on communication performance associated with the evaluated energy saving technologies. 
Proponents are encouraged to describe mechanisms of the RIT/SRIT that improve the support of low energy consumption operation for both network and device.
This requirement is defined for the purpose of evaluation in the Immersive communication usage scenario.
Conditions for evaluation are included in Report ITU-R M.[IMT‑2030.EVAL].

5.1.15.2		3GPP Internal Requirements
Energy efficiency is an important KPI for sustainability and shall be considered as a basic principle in the 6G design. KPIs and methodologies for evaluating them are defined for both network (BS) and device (UE).
5.1.15.2.1	Network Energy Efficiency
Network energy efficiency is a quantitative KPI evaluated at least by system simulation; other evaluation methods can be used when relevant. The KPI is defined as the relative energy savings of one or more network energy efficiency technique(s) quantified by comparing the energy consumption of those techniques vs. the energy consumption for a reference scenario evaluated over the same time duration and at the same system load, L. At least zero load (L = 0) and partial load shall be evaluated.
In addition to the network energy efficiency KPI, quality of service (QoS) satisfaction at the UE for a given service type and scenario is to be considered for performance impact evaluation. [Details of QoS definition are FFS].
For network energy efficiency evaluation, base station energy consumption model(s) agreed in RAN1 shall be used.
5.1.15.2.2 	UE Energy Efficiency
UE energy efficiency is a quantitative KPI evaluated at least by system simulation; other evaluation methods can be used when relevant. The KPI is defined as the relative energy savings of one or more UE energy efficiency technique(s) quantified by comparing the energy consumption of those techniques vs. the energy consumption for a reference scenario over the same time duration and at the same system load L. At least zero load (L = 0) and partial load shall be evaluated.
In addition to the UE energy efficiency KPI, quality of service (QoS) satisfaction at the UE for a given service type and scenario is to be considered for performance impact evaluation. [Details of QoS definition are FFS].
For UE energy efficiency evaluation, UE energy consumption model(s) agreed in RAN1 shall be used.

	[RP-253183 DOCOMO]
	Proposal 2: Regarding energy efficiency for sustainability, the definition and metrics agreed in ITU-R WP 5D should be used as baseline for 3GPP internal evaluation,
· Loaded case can be considered as low load (0% - 15%), light load (15% - 30%) and/or medium load (30% - 50%), but other case is not precluded
· Evaluation condition including power model should be discussed

	[RP-253193 ZTE]
	Proposal 3: Define energy efficiency as a quantitative KPI in 3GPP for both network and device.
· Use the same approach established in ITU-R.
Table 5.1.14-1: Positioning accuracy
	[Test Environment]
	Horizontal Accuracy
	Vertical Accuracy

	Indoor Factory - ISAC
	20cm-1m
	5m

	Urban Macro – ISAC
	3m
	5m




	[RP-253248 Xiaomi]
	[bookmark: _Hlk207823050]Proposal 2:  Energy efficiency can be evaluated in terms of power consumption per transmitted bit, which can be defined by the following formula for base station and UE respectively:


	[RP-253252 Vivo]
	Proposal 2: [bookmark: OLE_LINK31]Both unloaded case and loaded case should be considered for energy efficiency.
Proposal 3: The definition of energy efficiency should jointly consider both power/energy consumption and communication related performance metric, such as data rate, and latency for control signaling/paging or data.
Proposal 4: For unloaded case, two options can be considered: 
- Option 1:    , where P is the power consumption, v is the delivery/reception rate of paging, v = sum(1/ti)/N, ti is the time interval between the arrival of paging and its successful delivery to the receiver.
-  Option 2:  EE is the relative power consumption with tolerable/less than [TBD] latency deterioration.
Proposal 5: [bookmark: OLE_LINK93]For loaded case, two options can be considered: 
- Option 1:    or  , where P is the power consumption, v is the user perceived throughput (UPT).
- Option 2:  EE is the relative power consumption with tolerable/less than [TBD] data rate deterioration.

	[RP-253273 CATT]
	Proposal 1: For 3GPP internal evaluation, UE energy efficiency is a quantitative KPI evaluated by system level simulation. The KPI is defined as the UE energy saving gain relative to baseline for UE. 
· For the baseline for UE, RAN1 continue working on the details.
Proposal 2: For 3GPP internal evaluation, network energy efficiency is a quantitative KPI evaluated by system level simulation. The KPI is defined as the network energy saving gain relative to baseline for BS. 
· For the baseline for BS, RAN1 continue working on the details.



Company views on energy efficiency are summarized as following:
· For definition of metric,
· [RP-253044 OPPO], [RP-253117 CMCC], [RP-253183 DOCOMO], [RP-253193 ZTE], [RP-253252 Vivo] support to use the current definition in ITU-R WP5D as baseline (i.e. relative energy consumption for the selected load case(s) relative to a fully loaded reference case).
· [RP-253117 CMCC], [RP-253252 Vivo] also support to consider constraint on the tolerance or degradation for performance.
· [RP-253141 MediaTek], [RP-253173 Ericsson], [RP-253273 CATT] support to define it as the relative energy saving gain compare to certain baseline with different load scenarios. The baseline can be determined by ongoing RAN1 discussion or can be settled as Rel-15 features.
· [RP-253173 Ericsson] also support to consider QoS-based energy saving metrics depending on the service and scenario.
· [RP-253141 MediaTek] also support to ensure that improved energy savings does not cause noticeable degradation to connectivity experience of end users.
· [RP-253252 Vivo], [RP-253248 Xiaomi] support to define the metric as V/E or E/V, where V is the average rate/user perceived throughput (UPT) and E is the energy consumption.
· For relationship on discussion between RAN and RAN1 on EE metric discussion,
· [RP-253117 CMCC] suggest to further discuss the EE metric definition in RAN instead of RAN1, and RAN wait for RAN1 progress on power model design before further discuss the target value.
· [RP-253141 MediaTek] suggest RAN to task RAN1 on providing the reference baseline for BS and UE, considering features from Rel-15 as the basis for that.

Regarding the metrics of energy efficiency, the definition and metrics of ‘Energy Efficiency for sustainability’ in ITU-R WP5D had already been captured in TR 38.914. For additional metrics used for 3GPP internal evaluation, RAN1 already reached following agreements.
	Agreement in RAN1#122bis
At least the following NR metrics,
· Network energy saving gain relative to baseline for BS
· UE energy saving gain relative to baseline for UE
· Impact to UPT (User-Perceived Throughput), if applicable,
as well as the metrics 
· Impact to latency, if applicable
· Impact to QoS/delay budget satisfaction rate, if applicable
are used for 6G energy efficiency evaluation.



It is recommended to discuss following proposal:
Proposal 1-2: In addition to metrics of ‘Energy Efficiency for sustainability’ in ITU-R WP5D, discuss whether to introduce following KPI of energy efficiency for 3GPP internal evaluation for Network and Device:
· Option 1: Relative energy saving gain (in terms of percentage) compared to baseline
· At least zero load and partial load shall be evaluated
· Note: ‘Baseline’ depends on RAN1 discussion.
· Option 2: V/E or E/V, where V is the average rate/user perceived throughput (UPT) and E is the energy consumption.
3. [bookmark: OLE_LINK53]Sensing
	[RP-253119 CMCC]
	Proposal 1: Use 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of localization/velocity accuracy, in the definitions of localization/velocity accuracy.
Proposal 2: Not to define sensing resolution as a sensing metric.
Proposal 3: Define sensing capacity as a sensing metric with the following definition:
· Sensing capacity is defined as the maximum number of the targets per sector when sensing results of all targets in observation zone fulfil QoS requirements with [95%] probability. The QoS requirements are defined by other KPIs (except sensing capacity itself) on sensing.
Proposal 4: RAN should consider or not preclude use case specific metrics/KPIs for potential new sensing services beyond objection and tracking.
Proposal 5: Support the KPIs listed in Table 1 for 6G sensing.
[bookmark: _Ref207272193]Table 1 KPIs on sensing
	Use case
	Positioning Accuracy
	Velocity Accuracy
[m/s]
	Max sensing service latency
[ms]
	Refreshing rate
[Hz]
	Sensing Capacity
[per sector]
	Missed detection
[%]
	False alarm
[%]

	
	Horizontal
[m]
	Vertical
[m]
	
	
	
	
	
	

	[bookmark: _MCCTEMPBM_CRPT81540186___4]UAV detection
	10
	10
	1
	1000
	1-10
	40
	1
	1

	[bookmark: _MCCTEMPBM_CRPT81540197___4]UAV tracking
	1-2
	1-2
	1
	100-1000
	1-10
	40
	0.1-1
	1

	Automotive detection and tracking
	1
	N/A
	1
	1000-5000
	10
	40
	1
	3

	Human detection
	1
	N/A
	N/A
	1000 -5000
	10
	40
	5
	2




	[RP-253159 Samsung]
	We propose the sensing-related requirements as follows. 
· Detection/False alarm probabilities [%]: [95/5]
· Localization accuracy [m] @ 90% confidence level
· Indoor Factory-ISAC (H/V): 3/3
· Urban Macro-ISAC (H/V): 5/5
· Velocity accuracy [m/s] @ 90% confidence level
· Indoor Factory-ISAC: 3
· Urban Macro-ISAC: 5
We propose to remove sensing resolution to be in line with the recent decision in ITU-R WP5D. 
The corresponding text proposal is as follows. 
<<<<<< Text Proposal 6: Start >>>>>>
5.1.17	Sensing
Sensing-related capabilities are measured in terms of the following technical performance requirements:
•	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing object, and false alarm probability is the associated probability that a sensing object is detected when no sensing object is actually present.
•	Horizontal/Vertical Localization Accuracy: It is defined as the difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing object. The required value of localization accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the location estimation error.
•	Velocity Accuracy: Velocity accuracy is defined as the difference between the estimated velocity and the actual velocity of the sensing object. The required value of velocity accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
•	
Table 5.1.17-1: Sensing-related requirements
	Test Environment
	Detection Probability
	False Alarm Probability
	Localization accuracy [m] @ 90% confidence level
	Velocity accuracy [m/s] @ 90% confidence level

	
	
	
	Horizontal
	Vertical
	

	Indoor Factory - ISAC
	95%
	5%
	3
	3
	3

	Urban Macro – ISAC
	95%
	5%
	5
	5
	5



<<<<<< Text Proposal 6: End >>>>>>

	[RP-253183 NTT DOCOMO]
	Proposal 4: For the evaluation of 6G sensing in 3GPP, target values should be discussed based on the performance objectives agreed for evaluation purpose of NR ISAC in RAN1#122bis as a starting point.
	Agreement for NR ISAC in RAN1#122bis
The following performance objectives are adopted for evaluation purpose of NR ISAC.
	Metric
	Value 

	Missed detection Probability
	[5]%

	False Alarm Probability Type 1
	[5]%

	False Alarm Probability Type 2
	[5]%

	Horizontal Positioning Accuracy
	[10] m with confidence level 90%

	Vertical Positioning Accuracy
	[10] m with confidence level 90%

	Velocity Accuracy
	[5] m/s with confidence level 90%







	[RP-253193 ZTE]
	Proposal 6: Define detection probability and false alarm probability, localization accuracy and velocity estimation accuracy as sensing KPIs.
· Detection probability: 95%
· False alarm probability: 5%
· Horizontal localization accuracy: 2m
· Vertical localization accuracy: 5m
· Velocity accuracy: 1m/s
Text proposals for TR 38.914
	5.1.17	Sensing
Sensing-related capabilities are measured in terms of the following technical performance requirements:
•	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing object, and false alarm probability is the associated probability that a sensing object is detected when no sensing object is actually present.
•	Horizontal/Vertical Localization Accuracy: It is defined as the difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing object. The required value of localization accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the location estimation error.
•	Velocity Accuracy: Velocity accuracy is defined as the difference between the estimated velocity and the actual velocity of the sensing object. The required value of velocity accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
The minimum requirements for sensing related capabilities are summarized in Table 5.1.17-1.
Table 5.1.17-1 Sensing related capabilities
	Requirement
	Test Environment

	
	Indoor factory-ISAC
	Urban Macro-ISAC

	Detection Probability
	95%
	95%

	False Alarm Probability
	5%
	5%

	Localization accuracy
	Horizontal
	2m
	2m

	
	Vertical
	5m
	5m

	Velocity accuracy
	1m/s
	[bookmark: OLE_LINK1]1m/s







	[RP-253248 Xiaomi]
	Proposal 3:  Adopt the following TP for section 5.17 in TR 38.914
[bookmark: _Hlk207803170][bookmark: _Hlk207802962]5.1.17	Sensing
The following performance metrics can be considered for sensing:
· Missed detection probability and False alarm probability
Missed detection probability is defined as the probability of not detecting the presence of a target object when the target object is present, and False alarm probability is defined as the probability of falsely detecting the presence of a target object when the target object is not present. 
· Position accuracy 
The accuracy on position is defined as the difference of the sensed position of the target object to its true position value. The position accuracy shall be obtained based on the X percentile point of the cumulative distribution function (CDF) of the position estimation errors. Sensing accuracy on position can be further derived into a horizontal accuracy and a vertical accuracy.
· Velocity accuracy 
The accuracy on velocity is defined as the difference of the sensed velocity of the target object to its true velocity value. The velocity accuracy shall be obtained based on the X percentile point of the cumulative distribution function (CDF) of the velocity estimation errors. Sensing accuracy on velocity may be further derived into a horizontal accuracy and a vertical accuracy too.
The performance requirements for 6G sensing are shown as in Table 5.1.17-1
Table 5.1.17-1:	Performance requirements for 6G sensing
Metrics
KPI values
Position accuracy with confidence level 90%
Horizontal: [5]m
Vertical: [5]m
Velocity accuracy with confidence level 90%
Horizontal: [2]m/s
Vertical: [2]m/s
Missed detection probability / False alarm probability 
[5]% / [5]%




	[RP-253252 Vivo]
	Proposal 6: For sensing, consider following key performance metrics:
· Detection Probability and False Alarm Probability
· Horizontal/Vertical Localization Accuracy
· Velocity Accuracy
· Micro-doppler accuracy 
Text proposals for TR 38.914
	5.1.17.1	Sensing for ITU IMT-2030
Note: update the text according to the output of ITU-R WP5D #50 meeting.
Sensing-related capabilities are measured in terms of the following technical performance requirements:
· Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing target when it is present, and false alarm probability is the [associated] probability that a sensing target is detected when no sensing target is present.
· Horizontal/Vertical Localization Accuracy: It is defined as the absolute difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing target. The value of localization accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the location estimation error. Both the horizontal and vertical localization accuracy are in Cartesian coordinates.
· Velocity Accuracy: Velocity accuracy is defined as the absolute difference between the estimated velocity and the actual velocity of the sensing target. The value of velocity accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
In the above technical performance requirements, the sensing target is a passive object, which is not connected to the radio network for communication.
This requirement is defined for the purpose of evaluation in the Integrated Sensing and Communication usage scenario.
The minimum requirements for Sensing-related requirements are summarized in Table x.
Table x
Sensing-related requirements
	Test environment
	Indoor Factory ‒ ISAC 
	Urban Macro – ISAC

	Detection Probability
	
	[95%]

	False Alarm Probability
	
	[5%]

	Horizontal Localization Accuracy
	
	[5m or 10m]

	Vertical Localization Accuracy
	
	

	Velocity Accuracy
	
	



5.1.17.2	Sensing for 3GPP internal
Sensing-related capabilities are measured in terms of the following technical performance requirements:
-	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing target when it is present, and false alarm probability is the associated probability that a sensing target is detected when no sensing target is present.
-	Horizontal/Vertical Localization Accuracy: It is defined as the absolute difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing target. The value of localization accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the location estimation error. Both the horizontal and vertical localization accuracy are in Cartesian coordinates.
-	Velocity Accuracy: Velocity accuracy is defined as the absolute difference between the estimated velocity and the actual velocity of the sensing target. The value of velocity accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
-	Micro-Doppler accuracy: It is defined as the difference between the estimated doppler and the actual doppler due to the sensing object motion. The required value of micro-doppler accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the micro-doppler estimation error.
This requirement is defined for the purpose of evaluation in the Integrated Sensing and Communication usage scenario. This requirement is evaluated by simulation approach.




	[RP-253291 Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus，SK Telecom, Telecom Italia]
	Text proposals for TR 38.914
	-------------------------------------------------Start the text proposal ------------------------------------------------
5.1.17	Sensing
Sensing-related capabilities are measured in terms of the following technical performance requirements:
•	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing object, and false alarm probability is the associated probability that a sensing object is detected when no sensing object is actually present.
•	Horizontal/Vertical Localization Accuracy: It is defined as the difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing object. The required value of localization accuracy shall be obtained assuming [90%/95%] confidence level, which is the [90th/95th] percentile point of the cumulative distribution function (CDF) of the location estimation error.
•	Velocity Accuracy: Velocity accuracy is defined as the difference between the estimated velocity and the actual velocity of the sensing object. The required value of velocity accuracy shall be obtained assuming [90%/95%] confidence level, which is the [90th/95th] percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
•	[Sensing Resolution: TBD]

6G RAN shall support use case of target detection and tracking, e.g. road digitization, with the below performance target:
Static target or moving target up to 5km/h:
· Localization accuracy: horizontal 1m
· Velocity accuracy: 1m/s
Moving target up to 120km/h:
· Localization accuracy: horizontal 3m
· Velocity accuracy: 5m/s
The 6G system shall be able to provide sensing service by detecting and tracking the characteristics of individual environmental object as described: 
·  [sub meter to meter-level] reconstruction accuracy

-------------------------------------------------End the text proposal -----------------------------------------------




	[RP-253296 Nokia]
	Text proposals for TR 38.914
	5.1.17	Sensing
Sensing-related capabilities are measured in terms of the following technical performance requirements:
•	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing target, and false alarm probability is the associated probability that a sensing target is detected when no sensing object is actually present.
•	Horizontal/Vertical Localization Accuracy: It is defined as the difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing target. The required value of localization accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the location estimation error.
•	Velocity Accuracy: Velocity accuracy is defined as the difference between the estimated velocity and the actual velocity of the sensing target. The required value of velocity accuracy shall be obtained assuming 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
•	[Sensing Resolution: TBD]




	[RP-253330 Qualcomm]
	Proposal 4: For Sensing capabilities, set target values as captured in Table 5.
Table 5. Proposed target value for Sensing capabilities
	Sensing capability
	Scenario / Target value
	Note/Comment

	Detection/False alarm probability
	Indoor, Outdoor: 95 / 5 %
	Indoor: Indoor Factory; Outdoor: Urban Macro 

	Localization accuracy
	Indoor: (H) 1-2m
Outdoor: (H&V) 3-5m
Confidence level: 90%
	Indoor: Indoor Factory; Outdoor: Urban Macro 
H: Horizontal; V: Vertical

	Velocity accuracy
	Indoor (H): 1-5 m/s
Outdoor (H): 5-10 m/s
Confidence level: 90%
	Indoor: Indoor Factory
Outdoor: Urban Macro 
Conf. level: 90%
Horizontal only. No target for Vertical velocity






[bookmark: OLE_LINK62][bookmark: OLE_LINK85]Following is the definition of Sensing-related capabilities agreed in ITU-R WP5D #49.
	[bookmark: _Toc202345241][bookmark: _Toc179383473][bookmark: _Toc158120998][bookmark: _Toc180078559]4.13	Sensing-related capabilities
Sensing-related capabilities are measured in terms of the following technical performance requirements:
[bookmark: OLE_LINK21]•	Detection Probability and False Alarm Probability: Detection probability is the probability of correctly detecting the presence of the sensing object, and false alarm probability is the associated probability that a sensing object is detected when no sensing object is actually present.
•	Horizontal/Vertical Localization Accuracy: It is defined as the difference between the estimated horizontal/vertical location and the actual horizontal/vertical location of the sensing object. The required value of localization accuracy shall be obtained assuming [90%/95%] confidence level, which is the [90th/95th] percentile point of the cumulative distribution function (CDF) of the location estimation error.
•	Velocity Accuracy: Velocity accuracy is defined as the difference between the estimated velocity and the actual velocity of the sensing object. The required value of velocity accuracy shall be obtained assuming [90%/95%] confidence level, which is the [90th/95th] percentile point of the cumulative distribution function (CDF) of the velocity estimation error.
•	[Sensing Resolution: TBD]



Regarding company views on sensing KPIs for 3GPP, 
· For the confidence level, almost all companies support that 90% confidence level, which is the 90th percentile point of the cumulative distribution function (CDF) of location and velocity estimation error, is adopted in definition of horizontal/vertical localization accuracy and velocity accuracy. Since ITU-R WP5D #50 agreed on 90% confidence level, moderator had already provided updated pCR on KPI based on latest ITU-R WP5D in RP-253116. No more discussion is needed.
· For the already agreed KPIs, i.e. Detection Probability and False Alarm Probability, Horizontal/Vertical Localization Accuracy, Velocity Accuracy, the following values are suggested regarding different scenarios and use cases. Considering these values are also under discussion in ITU-R WP5D, it is recommended to wait for conclusion from ITU-R WP5D on the values:
· Detection alarm probability: 95%
· False alarm probability: 5%
· Horizontal/Vertical Localization Accuracy: 1~10 m
· Velocity Accuracy: 1-10 m/s
· For the KPI metric, most of the companies agree that sensing resolution is not considered as a KPI metric. And the following KPI metrics additional to detection probability, false alarm probability, horizontal/vertical localization accuracy and velocity accuracy are suggested:
· [RP-253252 Vivo] suggests micro-Doppler accuracy.
· [RP-253119 CMCC] suggests sensing capacity, max sensing service latency and refreshing rate.
· [RP-253291 Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus，SK Telecom, Telecom Italia] suggests reconstruction accuracy.
Given consideration of the situation, it is recommended to discuss following proposals:
Proposal 3-1: Sensing resolution is not considered as a 3GPP internal KPI metric.
Proposal 3-2: Further discuss the following metrics for 3GPP internal sensing KPIs, also take the conclusion of sensing use cases into consideration:
· Micro-Doppler accuracy
· sensing capacity
· sensing service latency
· refreshing rate
· reconstruction accuracy
· Others are not precluded
· Others are not precluded

4. [bookmark: OLE_LINK52][bookmark: OLE_LINK63]AI-related capabilities
	[RP-253072 FUTUREWEI]
	Proposal 2. Define qualitative KPI for 6GR AI/ML as following:
• 6GR supports AI/ML-enabled functionalities at PHY, MAC, and L3
• 6GR enables efficient support of AI/ML mobile application/traffic
• 6GR supports functionality of data collection to facilitate AI/ML model training, inference, and performance monitoring.
• 6GR supports AI/ML model LCM for performance management, vendor collaboration, etc.
• 6GR supports network and UE AI/ML capability/resource management

	[RP-253183 DOCOMO]
	Proposal 5: For AI-related requirement, the definition agreed in ITU-R WP 5D should be used as baseline and it should be discussed whether to introduce other qualitative KPIs for 3GPP internal evaluation.

	[RP-253193 ZTE]
		AI-related capabilities
AI-related capabilities refer to the ability to provide certain functionalities throughout the network to support AI enabled applications, including.
-	6GR facilitating AI applications i.e. “Network for AI”.
-	AI to improve 6GR performance, i.e. “AI for network”.
AI-related capabilities refer to the ability to support mechanisms and/or signaling/ related to AI functionalities. This should include support for at least the following: 
-	Data collection
-	Distributed processing 
-	Distributed learning
-	AI model training
-	AI computing 
-	AI model inference


Proposal 9: Define AI-related capabilities as in the table above.

	[RP-253252 Vivo]
	5.1.18	AI
Applicable AI-related capabilities refer to the ability to provide certain functionalities throughout IMT-2030 to support AI enabled applications. These capabilities include:
-	Data collection
-	Data/Model exchange
-	AI model training
-	AI model inference
-	AI model monitoring
-	AI computing resource management
This requirement is defined for the purpose of evaluation in the Artificial Intelligence and Communication usage scenario. This requirement is evaluated by inspection approach.

	[RP-253296 Nokia]
	5.1.18	AI
AI-related capabilities refer to the ability to provide certain functionalities to support AI enabled applications, including:
· RIT/SRIT facilitating AI applications i.e. “Network for AI”.
· AI to improve RIT/SRIT performance, i.e. “AI for network”.

The RIT should support AI-related capabilities, which refer to the ability for the RIT/SRIT to support mechanisms and/or signaling/ related to AI functionalities. This should include support for one or more of the following: 
· Data collection
· Distributed processing 
· Distributed learning
· AI model training
· AI computing 
· AI model inference
· or other AI capabilities of the RITs/SRITs.



Regarding company views on AI-related capabilities, 
· For description of KPI,
· [RP-253183 DOCOMO], [RP-253193 ZTE], [RP-253296 Nokia] support to reuse the current definition on ITU-R WP5D.
· [RP-253252 Vivo] support to introduce Data/Model exchange, AI model monitoring, AI computing resource management as the capabilities on top of the definition in ITU-R.
· [RP-253072 FUTUREWEI] support to add that 6G RAN supports AI/ML-enabled functionalities at PHY, MAC, and L3, efficient support of AI/ML mobile application/traffic, functionality of data collection to facilitate AI/ML model training, inference, and performance monitoring, AI/ML model LCM for performance management, vendor collaboration, and network and UE AI/ML capability/resource management in the definition.
Given consideration on the situation, moderator suggests to discuss the following proposals:
Proposal 4-1: Capture following requirement in TR38.914 (same as ITU-R WP5D)
	5.1.18	AI-related requirement
AI-related capabilities refer to the ability to provide certain functionalities throughout IMT-2030 to support AI enabled applications, including.
· 6G RAN and 6GR facilitating AI applications i.e. “Network for AI”.
· AI to improve 6G and 6G RAN performance, i.e. “AI for network”.
6GR and 6G RAN should support AI-related capabilities, which refer to the ability for the 6GR and 6G RAN to support mechanisms and/or signaling related to AI functionalities. This should include support for one or more of the following: 
· Data collection
· Distributed processing 
· Distributed learning
· AI model training
· AI computing 
· AI model inference
· or other AI capabilities of the 6GR.



Proposal 4-2: For definition on AI-related capabilities, further discuss whether the following aspects should be captured in TR 38.914:
· Data/Model exchange
· AI model monitoring
· AI/ML capability/resource management
· AI/ML-enabled functionalities at PHY, MAC, and L3
· Efficient support of AI/ML mobile application/traffic
· AI/ML model LCM for performance management, vendor collaboration, etc

5. [bookmark: OLE_LINK61]Resilience and Extended Connectivity
	[RP-253095 Thales]
	5.1.19	Resilience
This requirement relates to a maximum BER degradation for a predefined CINR in case of interference (e.g. considering an interferer with the same bandwidth as the signal bandwidth)

	[RP-253183 DOCOMO]
	Proposal 7: For resilience and extended connectivity, the definition agreed in ITU-R WP 5D should be used as baseline for 3GPP internal evaluation.

	[RP-253296 Nokia]
	[bookmark: _Toc209101933]5.1.19	Resilience and Extended Connectivity
This requirement includes the following capabilities:
Resilience: It refers to capabilities of the networks and systems to continue operating correctly during and after a service disruption, such as the loss of primary source of power, etc. The RIT/SRIT should support functionalities over the radio interface that enable continuous operation or rapid temporary restoration during and after disturbance to radio infrastructure. 
Extended Connectivity: It refers to the capability to provide connectivity in areas that are currently uncovered or scarcely covered due to challenges arising from geographical conditions, such as the lack of ground infrastructure (e.g., fiber cables and power supply), where users desire access to communication services. The RIT/SRIT should have functionalities that support providing geographically extended connectivity in these areas.
Functionalities related to resilience and extended connectivity may include, but are not limited to, support for connecting to one or more of the following advanced network infrastructures within the terrestrial component of IMT:
· HIBS
· Relays and repeaters
· Shared network architectures to provide redundancy and backup
· Base station onboard a vehicle, airship and/or vessel
· or other mechanisms for these capabilities using network infrastructures within the terrestrial component of IMT

This requirement is defined for the purpose of evaluation in the Ubiquitous Connectivity usage scenario and may also be applicable to other usage scenarios.



Regarding company views on Resilience and Extended Connectivity, 
· For the definition of metric,
· [RP-253183 DOCOMO], [RP-253296 Nokia] support the current definition of TPR in ITU-R WP5D should be treated as baseline.
· [RP-253095 Thales] support to define that this requirement relates to a maximum BER degradation for a predefined CINR in case of interference (e.g. considering an interferer with the same bandwidth as the signal bandwidth).
Given consideration on the situation, moderator suggests to discuss the following proposals:
Proposal 5-1: Capture following requirement in TR38.914 (same as ITU-R WP5D) as starting point:
	5.1.19	Resilience and Extended Connectivity
This requirement includes the following capabilities:
Resilience: It refers to capabilities of the networks and systems to continue operating correctly during and after a service disruption, such as the loss of primary source of power, etc. The 6GR and 6G RAN should support functionalities over the radio interface that enable continuous operation or rapid temporary restoration during and after disturbance to radio infrastructure. 
Extended Connectivity: It refers to the capability to provide connectivity in areas that are currently uncovered or scarcely covered due to challenges arising from geographical conditions, such as the lack of ground infrastructure (e.g., fiber cables and power supply), where users desire access to communication services. The 6GR and 6G RAN should have functionalities that support providing geographically extended connectivity in these areas.
Functionalities related to resilience and extended connectivity may include, but are not limited to, support for connecting to one or more of the following advanced network infrastructures within the terrestrial component of 6GR and 6G RAN:
· HIBS
· Relays and repeaters
· Shared network architectures to provide redundancy and backup
· Base station onboard a vehicle, airship and/or vessel
· or other mechanisms for these capabilities using network infrastructures within the terrestrial component of 6GR and 6G RAN



6. Composite requirement
	[RP-253142 MediaTek]
	For internal 3GPP requirements:
Proposal 2: Add “95%” to the user satisfaction ratio values to be modelled. Target number of connections per cell can be TBD.

	[RP-253183 NTT DOCOMO]
	Proposal 6: To adopt the target values of composite requirement agreed in RAN#109 as baseline for 3GPP internal KPIs.

	[RP-253193 ZTE]
	Observation 1: Multi-modality (mixed traffic model of video, haptic, etc) is a nature of XR services that distinguishes them from traditional video services.
Proposal 4: Define a multi-modal traffic model for composite requirement as in the table above, which comprises of video and haptic data.
	Traffic model
	DL
Video: 30Mbps@60FPS, reliability = 99%, PDB = 10ms
Haptic: fixed 100 Byte/s, reliability = 99.9%, PDB=5ms, pareto distribution arrival



Proposal 5: Only define latency requirement within composite requirement as 10ms for DL and 30ms for UL, i.e., removing the part of “(or DL+UL total 40 ms)”.

Text Proposal for TR 38.914:
5.1.16	Composite requirement
Editor note: The text captured in RAN#109 is based on ITU-R WP5D and is for ITU-R evaluation; 3GPP internal evaluation metrics will be captured in future meetings.
The composite requirement refers to simultaneously satisfying data rate, latency, packet success probability, and the number of users per TRxP.
This requirement is defined as the number of users per TRxP of which at least 90% are satisfied, where each satisfied user achieves the required packet success probability of transmitting a layer 2/3 packet within a required latency. The latency is the time it takes to deliver a data packet for a given data rate from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface.
The minimum performance requirement of composite requirement is summarized in Table 5.1.16-1. The traffic model for the downlink and/or uplink can be a mixed traffic model comprising of more than one type of traffics (such as video and haptic) that add up to the total data rate.
Table 5.1.16-1: Composite requirement
	[Test environment]
	Data rate (Mbit/s)
	Latency 
(ms)
	Packet success probability
	Number of users (TRxP)

	
	
	
	
	

	Dense Urban - Immersive Communication
	DL = 30 Mbps/UL=10 Mbps
	DL=10 ms / UL=30 ms
	99%
	6




	[RP-253287 Huawei]
	Text Proposal for TR 38.914:
5.1.16	Composite requirement
Editor note: The text captured in RAN#109 is based on ITU-R WP5D and is for ITU-R evaluation; 3GPP internal evaluation metrics will be captured in future meetings.
The composite requirement refers to simultaneously satisfying data rate, latency, packet success probability, and the number of users per TRxP.
This requirement is defined as the number of users per TRxP of which at least 90% are satisfied, where each satisfied user achieves the required packet success probability of transmitting a layer 2/3 packet within a required latency. The latency is the time it takes to deliver a data packet for a given data rate from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface.
The minimum performance requirement of composite requirement is summarized in Table 5.1.16-1.
Table 5.1.16-1: Composite requirements for Immersive Communication services
	[Test environment]
	Data rate (Mbit/s)
	Latency 
(ms)
	Packet success probability
	Number of users (TRxP)

	
	
	
	
	

	Dense Urban - Immersive Communication
	DL = 30 Mbps/UL=10 Mbps
	DL=10 ms / UL=30 ms (or DL+UL total 40 ms)
	99%
	6

	UL 

	Dense Urban - AI robots with 6*1080 video uploading 
	UL = 20 Mbps
	UL = 15 ms
	99%
	~30/TRxP
（ISD 200m）

	Dense Urban - AI robots with 4*1080 + 2*4K video uploading 
	UL = 60 Mbps
	UL = 15 ms
	99%
	~6/TRxP
（ISD 200m）

	Dense Urban –AI robots with 2*1080 + 4*4K video uploading
	UL = 100 Mbps
	UL = 15 ms
	99%
	~2/TRxP
（ISD 200m）

	DL

	Dense Urban - 8K immersive gaming
	DL = 100 Mbps
	DL = 10 ms
	99%
	~30/TRxP
（ISD 200m）

	Dense Urban - 12K immersive gaming
	DL = 300 Mbps
	DL = 10 ms
	99%
	~6/TRxP
（ISD 200m）

	Dense Urban - 16K immersive gaming
	DL = 500 Mbps
	DL = 10 ms
	99%
	~2/TRxP
（ISD 200m）






Composite requirements from ITU-R was captured in TR38.914 in RAN#109, it is noted that 3GPP internal metrics can be discussed and captured in future meetings. Considering the proposals in this meeting, it is recommended to discuss following proposal:
Proposal 6-1: In addition to IMT-2030 TPR of composite requirements, discuss 
· whether to add 95% as satisfied user ratio [MediaTek]
· Whether to add more [Test environment], e.g. AI robots, immersive gaming [Huawei]
7. NTN
	[RP-253095 Thales, Novamint, TNO, Viasat, Sateliot, Fraunhofer IIS, Fraunhofer HHI, Eutelsat, Gatehouse Satcom, Airbus ST Engineering iDirect, SES, ESA, EchoStar]
	This contribution presents a Text proposal for clause 5.1 in TR 38.914 on NTN performance requirements.



RP-253095 provides text proposal for different KPIs on NTN performance requirements. Need to discuss how to capture NTN related KPIs into TR 38.914.

8. Positioning
	[RP-253044 OPPO]
	5.1.14	Positioning
Positioning is one important application and it imposes more and more stringent requirements on accuracy. Accurate positioning can usually be achieved through a combination of various technologies, including, e.g., GNSS, Inertial Measurement Unit, and radio technologies.
The positioning accuracy is the [90%] point of the CDF of the device positioning error for [both] horizontal [and vertical] direction[s]. 
Horizontal positioning accuracy is defined as the positioning accuracy in the horizontal plane (i.e., x/y axis, or latitude/longitude). [Vertical positioning accuracy is defined as the positioning accuracy in the vertical direction (i.e., z-axis, or altitude)]. For indoor factory, for example, industrial IoT use cases, the positioning target can be horizontal accuracy < 0.2 for 90% UEs while vertical accuracy < 1m for 90% UEs. For general commercial use cases, the positioning target can be horizontal accuracy < 1m and vertical accuracy < 3m for 90% UEs.
The minimum requirements for the device positioning accuracy for various [test environments] are summarized in Table 5.1.14-1.
Table 5.1.14-1: Positioning accuracy
	[Test Environment]
	Horizontal Accuracy
	Vertical Accuracy

	Indoor Factory
	0.2m
	1m

	Urban Macro
	1m
	3m




	[RP-253141 MediaTek]
	Proposal 2: Agree the Positioning TPR definition as below to reflect observed priorities for initial 6G specs:
−The RIT shall support the following basic performance:
• Horizontal accuracy of <50 metres for 80% of users and Vertical accuracy of <5 metres for 80% of users.
−Proponents shall describe how the RIT can be evolved in future to support the following enhanced requirements:
• For indoor deployments: Horizontal accuracy of 1 metre for 90% of users and vertical accuracy of 3 metres for 90% of users.
• For outdoor deployments: Horizontal accuracy of 10 metres for 80% of users and vertical accuracy of 3 metres for 80% of users.


	[RP-253159 Samsung]
	5.1.14	Positioning
Positioning is the ability to estimate the position of connected devices.
The positioning accuracy is the 90% point of the CDF of the device positioning error for both horizontal and vertical directions. 
Horizontal positioning accuracy is defined as the positioning accuracy in the horizontal plane (i.e., x/y axis, or latitude/longitude). Vertical positioning accuracy is defined as the positioning accuracy in the vertical direction (i.e., z-axis, or altitude).
The minimum requirements for the device positioning accuracy for various test environments are summarized in Table 5.1.14-1.
Table 5.1.14-1: Positioning accuracy
	Test Environment
	Horizontal Accuracy
	Vertical Accuracy

	Indoor Factory - ISAC
	1m
	3m

	Urban Macro – ISAC
	3m
	3m




	[RP-253183 DOCOMO]
	Table 2: Proposed target values for positioning accuracy
	Test environment
	Horizontal accuracy
	Vertical accuracy

	Indoor
	< 2 m for 90% of UEs/devices
	[meter-level]

	Outdoor
	< 6 m for 90% of UEs/devices
	[meter-level]


Proposal 3: To study the target values of positioning accuracy with reasonable level of enhancement as described in Table 2 and discuss whether the evaluation of vertical accuracy is necessary or not.

	[RP-253193 ZTE]
	Proposal 7: Define both horizontal and vertical positioning accuracy.
· Horizontal positioning accuracy: 20cm-1m (indoor), 3m (outdoor) for 90% of UEs
· Vertical positioning accuracy: 5m for 90% of UEs

	[RP-253296 Nokia]
	[bookmark: _Hlk214971560]5.1.14	Positioning
Positioning is the ability to estimate the position of connected devices.
The positioning accuracy is the 90% point of the CDF of the device positioning error for [both] horizontal [and vertical] direction[s]. 
Horizontal positioning accuracy is defined as the positioning accuracy in the horizontal plane (i.e., x/y axis, or latitude/longitude). [Vertical positioning accuracy is defined as the positioning accuracy in the vertical direction (i.e., z-axis, or altitude)].
The minimum requirements for the device positioning accuracy for various [test environments] are summarized in Table 5.1.14-1.
Table 5.1.14-1: Positioning accuracy
	[Test Environment]
	Horizontal Accuracy
	Vertical Accuracy

	Indoor Factory - ISAC
	
	

	[Urban Macro – ISAC / Urban – ISAC]
	
	




	[RP-253330 Qualcomm]
	Proposal 3: For Positioning accuracy, set target values as captured in Table 4.
Table 4. Proposed target values for Positioning Accuracy
	Scenario
	Target value

	Indoor Factory
	Horizontal: 1m, 90% of UEs

	Outdoor (Urban Macro)
	Horizontal: 5-10m, 90% of UEs






2) Discussion
Regarding company views on positioning, 
· For the definition of metric,
· All companies support horizontal positioning accuracy as the metric for positioning, as the current definition of TPR in ITU-R WP5D should be treated as baseline.
· [RP-253141 MediaTek], [RP-253159 Samsung], [RP-253193 ZTE] support to also consider vertical positioning accuracy as the metric for positioning.
· [RP-253095 Thales] support additional requirements apply corresponding to related KPI table in TR 22.870 for NTN scenario.
· For the target value of KPI,
· For horizontal positioning accuracy,
· [RP-253044 OPPO] support 0.2m/1m in Indoor Factory/Urban Macro scenario for 90% UE.
· [RP-253141 MediaTek] support 1m in Indoor scenario for 90% UE/10m in Outdoor scenario for 80% UE.
· [RP-253159 Samsung] support 1m/3m in Indoor Factory/Urban Macro-ISAC scenario.
· [RP-253183 DOCOMO] support <2m/<6m in Indoor/Outdoor scenario for 90% UE.
· [RP-253193 ZTE] support 20cm-1m/3m in Indoor/Outdoor scenario for 90% UE.
· [RP-253330 Qualcomm] support 1m/5m in Indoor Factory/Outdoor scenario for 90% UE.
· For vertical positioning accuracy,
· [RP-253044 OPPO] support 1m/3m in Indoor Factory/Urban Macro scenario for 90% UE.
· [RP-253141 MediaTek] support 3m in Indoor scenario for 90% UE/3m in Outdoor scenario for 80% UE.
·  [RP-253159 Samsung] support 3m/3m in Indoor Factory/Urban Macro-ISAC scenario.
· [RP-253183 DOCOMO] support meter-level in Indoor/Outdoor scenario.
· [RP-253193 ZTE] support 5m for 90% UE.
Most companies discussed values for IMT-2030 TPRs. Given consideration on the situation, moderator suggests to wait for the conclusion from ITU-R WP5D on the requirements of positioning. 

9. Others
There are contributions discussing peak data rate, peak spectral efficiency, mobility, mobility interruption time and latency. Considering that 3GPP already sent LS to ITU on the values in RAN#109. It is recommended to wait for further conclusion from ITU-R WP5D, and deprioritize the discussion on these TPRs in RAN#110.
9.1 Peak data rate
	[RP-253072 Futurewei]
	Proposal 1. Define peak data rate as a KPI for 6GR two times the value as in 5G NR

	[RP-253111 Ericsson]
	· RAN plenary to provide guidance on 3GPP internal requirement on the 6GR peak data rate target 
· 6GR peak data rate target is assumed to be 1x-2x of the target peak data rate defined in TR38.913, with the exact value (between 1x and 2x) to be selected during RAN#110, hence
· 6GR downlink peak data rate is selected in the range 20-40 Gbit/s
· 6GR uplink peak data rate is selected in the range 10-20 Gbit/s

	[RP-253183 NTT DOCOMO]
	Proposal 1: To resolve the remaining issues on peak data rate and mobility for Rural-IC, and to discuss the target values of legacy KPIs for 3GPP internal evaluation of 6G based on the agreements for IMT-2030 TPRs in RAN#109 as a starting point, as described in Table 1.
DCM view: It is preferable to define a requirement with reasonable target value. 1.5x is achieved, assuming 1024QAM / 256QAM, 8 layers for DL / UL and bandwidth of 500 MHz.

	[RP-253193 ZTE]
	Observation 2: TR 22.870 “Study on 6G Use Cases and Service Requirements” has identified 6G use cases that demand a high data rate on 100 Gbps range or beyond.
Observation 3: If the peak data rate is defined as less than 40 Gbps in DL or 20 Gbps in UL (2 times of IMT-2020), there could be confusion or negative impression that the available bandwidth for IMT technologies shrinks from 5G to 6G.
Observation 4: If sufficient spectrum is assumed, peak data rates as 100 Gbps in DL and 50 Gbps in UL are achievable goals.
Proposal 8: Define peak data rates as 100 Gbps in DL and 50 Gbps in UL. 
· Alternatively, define “peak data rate per CC” and adopt 24 Gbps for DL and 12 Gbps for UL in FR1 (8 times of NR peak data rate per CC by simple calculation). Follow the same logic for FR2 depending on future RAN1 agreement on maximum bandwidth per CC.

	[RP-253242 SK Telecom]
	Proposal 1. We propose the following options regarding the Peak Data Rate in the TR: 
1. Option 1: Do not define a Peak Data Rate value at this stage, or, if the group believes a reference metric is still useful, designate it explicitly as a “Theoretical Peak Data Rate” to clarify that it is based on hypothetical bandwidth assumptions and does not represent deployable performance.
2. Option 2: If the group prefers to retain some figures for Peak Data Rate in the TR, the proponent shall provide a specific numerical proposal together with the explicit assumptions used (e.g., bandwidth, spectral efficiency), ensuring transparency and avoiding misleading interpretation.

	[RP-253330 Qualcomm]
	Proposal 1: For Peak data rate, set a target value of 4x IMT-2020.

	[RP-253141 MediaTek]
	Proposal 1: Confirm a target Peak Data Rate of 40Gbps in DL and 20Gbps in UL

	[RP-253159 Samsung]
	Proposal 1: TP for section 5.1.1 Peak data rate
In RAN#109 meeting, there was a view that the peak data rate requirement has to be defined while there were concerns on defining unrealistic requirements. Considering that the peak data rate could be derived from the peak spectral efficiency multiplied by the bandwidth, it is proposed to define the peak data rate requirement as follows. 
· DL: 24 Gbit/s (60 bit/s/Hz x 400 MHz)
· UL: 12 Gbit/s (30 bit/s/Hz x 400 MHz)
The corresponding text proposal is as follows. 
<<<<<< Text Proposal 1: Start >>>>>>
[bookmark: _Toc519780366]5.1.1	Peak data rate
Peak data rate is the theoretical maximum [achievable] data rate under ideal conditions, which is the received data bits assuming error-free conditions assignable to a single mobile station, when all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times). 
Peak data rate is defined for a single mobile station. In a single band, it is related to the peak spectral efficiency in that band. Let W denote the channel bandwidth and SEp denote the peak spectral efficiency in that band. Then the peak data rate Rp is given by:
Rp = W × SEp
Peak spectral efficiency and available bandwidth may have different values in different frequency ranges. In case bandwidth is aggregated across multiple bands, the peak data rate will be summed over the bands. Therefore, if bandwidth is aggregated across Q bands, then the total peak data rate is
Wi × SEpi
where Wi and SEpi (i = 1, …, Q) are the component bandwidths and spectral efficiencies respectively.
The minimum requirements for peak data rate are as follows:
–	Downlink peak data rate is 24 Gbit/s.
–	Uplink peak data rate is 12 Gbit/s.
<<<<<< Text Proposal 1: End >>>>>>

	[RP-253193 ZTE]
	5.1.1	Peak data rate
Peak data rate is the theoretical maximum achievable data rate under ideal conditions, which is the received data bits assuming error-free conditions assignable to a single mobile station, when all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times). 
Peak data rate is defined for a single mobile station. In a single band, it is related to the peak spectral efficiency in that band. Let W denote the channel bandwidth and SEp denote the peak spectral efficiency in that band. Then the peak data rate Rp is given by:
Rp = W × SEp
Peak spectral efficiency and available bandwidth may have different values in different frequency ranges. In case bandwidth is aggregated across multiple bands, the peak data rate will be summed over the bands. Therefore, if bandwidth is aggregated across Q bands, then the total peak data rate is
Wi × SEpi
where Wi and SEpi (i = 1, …, Q) are the component bandwidths and spectral efficiencies respectively.
The minimum requirements for peak data rate are as follows:
–	Downlink peak data rate is 100 Gbit/s.
–	Uplink peak data rate is 50 Gbit/s.
The minimum requirements for peak data rate per carrier for FR1 are as follows:
–	Downlink peak data rate is 24 Gbit/s.
–	Uplink peak data rate is 12 Gbit/s.



9.2 Peak spectral efficiency
	[RP-253159 Samsung]
	Proposal 2: TP for section 5.1.2 Peak spectral efficiency
We propose 8 spatial layers in the downlink and 4 spatial layers in the uplink for consistency with the expected technology advancement and products towards 6G. 
<<<<<< Text Proposal 2: Start >>>>>>
5.1.2	Peak spectral efficiency
Peak spectral efficiency is the maximum data rate under ideal conditions normalised by channel bandwidth (in bit/s/Hz), where the maximum data rate is the received data bits assuming error-free conditions assignable to a single mobile station, when all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times). 
The minimum requirements for peak spectral efficiencies are as follows: 
–	Downlink peak spectral efficiency is 60 bit/s/Hz.
–	Uplink peak spectral efficiency is 30 bit/s/Hz.
These values were defined assuming an antenna configuration to enable 8 spatial layers (streams) in the downlink and 4 spatial layers (streams) in the uplink.
<<<<<< Text Proposal 2: End >>>>>>

	[RP-253193 ZTE]
	Text Proposal for TR 38.914:
5.1.2	Peak spectral efficiency
Peak spectral efficiency is the maximum data rate under ideal conditions normalised by channel bandwidth (in bit/s/Hz), where the maximum data rate is the received data bits assuming error-free conditions assignable to a single mobile station, when all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times). 
The minimum requirements for peak spectral efficiencies are as follows: 
–	Downlink peak spectral efficiency is 60 bit/s/Hz.
–	Uplink peak spectral efficiency is 30 bit/s/Hz.



9.3 Mobility
	[RP-253095 Thales]
	5.1.11	Mobility
Mobility is the maximum mobile station speed at which a defined QoS can be achieved (in km/h).
The following classes of mobility are defined:
-	Stationary: 0 km/h
-	Pedestrian: 0 km/h to 10 km/h
-	Vehicular: 10 km/h to 120 km/h
-	High speed vehicular: 120 km/h to 250 km/h
-	High speed train: 120 km/h to 500 km/h
-	Airplane: 500 km/h to 1500 km/h
-	Drones: 0 to 120 km/h and max acceleration up to 10 m/s2
-	Vessels: 0 to 70 km/h and max acceleration up to 45 m/s2 [see “Estimation of ship motions using closed-form expressions”, Jørgen Juncher Jensen, Alaa E. Mansour, Anders Smærup Olsen, at http://www.sciencedirect.com/science/article/pii/S0029801803001082]

	[RP-253159 Samsung]
	Proposal 4: TP for section 5.1.11 Mobility
We propose to keep the consistency between all test environments in terms of the relative improvement (i.e., 1.5x) with respect to 5G. 
<<<<<< Text Proposal 4: Start >>>>>>
Table 5.1.11-2: Traffic channel link data rates normalized by bandwidth
	Test environment
	Normalized traffic channel link data rate (bit/s/Hz)
	Mobility (km/h)

	Indoor Hotspot – IC
	2.25
	10

	Dense Urban – IC
	1.68
	30

	Rural – IC
	1.2
	120

	
	0.675
	500


<<<<<< Text Proposal 4: End >>>>>>

	[RP-253330 Qualcomm]
	Proposal 2: For Rural-IC Mobility Normalized data rates, set target values of 1.25x IMT-2020.

	[RP-253183 NTT DOCOMO]
	In RAN#109 agreement, target value of normalized traffic channel link data rate for Rural-IC is within the range of 1.1-1.5x of IMT-2020. According to self-evaluation results [2], we believe that 1.5x of IMT-2020 can be achieved.

	[RP-253193 ZTE]
	Text Proposal for TR 38.914:
5.1.11	Mobility
Mobility is the maximum mobile station speed at which a defined QoS can be achieved (in km/h).
The following classes of mobility are defined:
-	Stationary: 0 km/h
-	Pedestrian: 0 km/h to 10 km/h
-	Vehicular: 10 km/h to 120 km/h
-	High speed vehicular: 120 km/h to 500 km/h
-	Airplane: 500 km/h to 1000/1200 km/h
Table 5.1.11-1 defines the mobility classes that shall be supported in the respective [test environments].
Table 5.1.11-1: Mobility classes
	
	[Test environments] for IC

	
	Indoor Hotspot – IC
	Dense Urban – IC
	Rural – IC

	Mobility classes supported
	Stationary, Pedestrian
	Stationary, Pedestrian,
Vehicular
	Pedestrian, Vehicular, [High speed vehicular]



A mobility class is supported if the traffic channel link data rate on the uplink, normalized by bandwidth, is as shown in Table 5.1.11-2. This assumes the user is moving at the maximum speed in that mobility class in each of the [test environments].
Table 5.1.11-2: Traffic channel link data rates normalized by bandwidth
	[Test environment]
	Normalized traffic channel link data rate (bit/s/Hz)
	Mobility (km/h)

	Indoor Hotspot – IC
	2.25
	10

	Dense Urban – IC
	1.68
	30

	Rural – IC
	0.88~1.2
	120

	
	0.495~0.675
	500






9.4 Mobility interruption time
	[RP-253142 MediaTek]
	Proposal 3: 6G mobility should target a practical interruption time target of ≤10 ms for mobility between TRPs/cells (different DU, same CU) with single TRP operation by the user, and the design should target optimization of data rates immediately after the mobility interruption.

	[RP-253167 Jio Platforms]
	Observation 1: Conversational voice is highly sensitive to short interruptions in packet delivery, and even brief gaps can be perceptible to users, consistent with the characteristics of conversational real-time communication.
Observation 2:	In 5G networks, mobility interruption time is not sufficiently short to prevent perceptible disruptions during conversational voice, even though such interruptions may be tolerable for many data services.
Observation 3:	In dense urban deployments, frequent handovers can occur even for slowly moving or nearly stationary UEs, and the cumulative effect of repeated mobility interruptions during a voice call can lead to intermittent audio gaps and degraded conversational quality.
Proposal 1: It is proposed to extend Section 5.1.12 with text that captures the specific expectation that mobility interruption time for conversational voice should be short enough to avoid perceptible disruption during an ongoing voice call.
Proposal 2: Capture the text proposal for Mobility Interruption Time requirements in Section 4 to TR 38.914 to ensure seamless voice call services during mobility.
5.1.12	Mobility interruption time
Mobility interruption time shall be sufficiently minimized to support a seamless application performance. The minimum requirement for mobility interruption time is 0 ms at least for mobility between TRxPs of a single base station. The proponent can report the Mobility interruption time in other scenarios, where applicable.
In addition, for conversational voice services, the mobility interruption time should be kept short enough to avoid perceptible degradation of an ongoing voice call. As user-perceived audio gaps are highly sensitive to even brief interruptions, 6GR should aim to support mobility procedures that minimize or eliminate audible disruptions during a call. The intention is that the mobility interruption performance for voice enables a seamless user experience, consistent with the expectations for carrier-grade conversational services.

	[RP-253296 Nokia]
	Text Proposal for TR 38.914:
5.1.12	Mobility interruption time
Mobility interruption time is the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions. 
The mobility interruption time includes the time required to execute any radio access network procedure, radio resource control signalling protocol, or other message exchanges between the mobile station and the radio access network, as applicable to the candidate RIT/SRIT.
Mobility interruption time shall be sufficiently minimized to support a seamless application performance. The minimum requirement for mobility interruption time is 0 ms at least for mobility between TRxPs of a single base station. The proponent can report the Mobility interruption time in other scenarios, where applicable.



9.5 Latency
	[RP-253142 MediaTek]
	Proposal 1: Add the following text to the User plane latency KPI in section 5.1.7 of TR38.914
The following practical aspects shall be key focus areas for 6G latency design:
-	Ability to guarantee robust latency performance for practical packet sizes including for users at the 5% point of the CDF for latency (to be evaluated via the Composite requirement).
-	The impact of components such as HARQ, scheduling delays and support (e.g. SR/BSR) for uplink scheduling under typical assumptions (duplex mode constraints, dynamic scheduling) on latency shall be taken into account in the design.

	[RP-253159 Samsung]
	Proposal 3: TP for section 5.1.7 User plane latency
While it has to be studied whether 6GR will support a battery-efficient (e.g. inactive) state, the user plane latency should be the same in both active and battery-efficient state. Hence, we propose the following. 
<<<<<< Text Proposal 3: Start >>>>>>
5.1.7	User plane latency
User plane latency is the contribution of the radio network to the time from when the source sends a packet to when the destination receives it (in ms). It is defined as the one-way time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in either uplink or downlink in the network for a given service in unloaded conditions, assuming the mobile station is in the active or, if supported, in a battery efficient (e.g. inactive) state. 
The minimum requirements for user plane latency are:
-	4ms for IC
-	1ms for HRLLC
Assuming unloaded conditions for small IP packets, (e.g. 0 byte payload + IP header), for both downlink and uplink.
<<<<<< Text Proposal 3: End >>>>>>

	[RP-253193 ZTE]
	Proposal 10: Retain KPI on “latency for infrequent small packets” in TR 38.913 and further study the values.
In TR 38.913, there is a clause on latency for infrequent small packets:
	[bookmark: _Toc519780361]7.6	Latency for infrequent small packets
For infrequent application layer small packet/message transfer, the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point at the mobile device to the radio protocol layer 2/3 SDU egress point in the RAN, when the mobile device starts from its most "battery efficient" state.
For the definition above, the latency shall be no worse than 10 seconds on the uplink for a 20 byte application packet (with uncompressed IP header corresponding to 105 bytes physical layer) measured at the maximum coupling loss (MaxCL) of 164dB.
Analytical evaluation is the baseline evaluation methodology and system level evaluation can be considered if needed.



Text Proposal for TR 38.914:
5.X	Latency for infrequent small packets
For infrequent application layer small packet/message transfer, the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point at the mobile device to the radio protocol layer 2/3 SDU egress point in the RAN, when the mobile device starts from its most "battery efficient" state.
For the definition above, the latency shall be no worse than [10] seconds on the uplink for a [20] byte application packet (with uncompressed IP header corresponding to [105] bytes physical layer) measured at the maximum coupling loss (MaxCL) of [164]dB.
Analytical evaluation is the baseline evaluation methodology and system level evaluation can be considered if needed.
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5.1.15 Energy efficiency

Encrgy cfficiency is an important metric of sustainability. Network energy cfficiency is the capability of 6GR to
support radio access network energy saving in relation to the traffic capacity provided. Device energy cfficiency is the
capability of 6GR to support device modem power saving in relation to the traffic characteristics.

‘This requirement is defined for the purpose of evaluation in the Immersive communication usage scenario,

The requirement is the relative cncrgy savings between the selected load case(s) and a reference case. For network
cncrey cfficiency, the reference case is when network is fully loaded. For UE energy efficicncy, the reference case is
when UE is fully-loaded/has full-buffer service.

The power model defined for 6GR BS and 6GR UE in RANT should be used as baseline. Otherwse, proponents should
report the power model used for evaluation. Proponents should also report the number of UE under cach BS and the
traffic model.

The relative target of certain metric (c.g. threshold value for the metric, or certain performance loss compared with the
benchmark) can be set. Constant that certain percent (c.g. 90%) of UE fulfils the target should be achieved while
cvaluating the relative power saving for cach load case. The certain metric can be selected according to the service

type:
- For Vo6G (i.c. YaNR-like) service, the certain meric is latency
- For burst-buffer service, the certain metric is QoS or UPT

- For XR service, the certain meric is latency

The minimum requirements for energy cfficiency arc summarized in Tables below.

Table 5.1.15-1: The minimum requirements for Network Energy effic

Test environment(s) ** Selected load case(s) The reference case Relative power
saving (%)
NA empty load [X0%]

empty load, low load, light [X1%, X2%, ]

Indoor Hotspot-IC

load and/or medium load *

Dense Urban-IC

empty load, low load, light
load and/or medium load *

Rural IC

empty load, low load, light
load and/or medium load *

Fully loaded case *

[¥1%, ¥2%, ..]

[21%, 22%, ..]

*empty load: L=0, low load: 0 < L<15, light load: 15 < L<30, medium load: 30 < L<50, fully loaded case: L=100
*# needed only in case of simulation

Table 5.1.15-2: The minimum requirements for Device Energy efficiency

Test environment(s) **

Selected load case(s)

The reference case

Relative power
saving (%)

N.A

empty load

Indoor Hotspot-IC

empty load, low load, light
load and/or medium load *

Dense Urban-IC

empty load, low load, light
load and/or medium load *

Rural IC

empty load, low load, light
load and/or medium load *

Device is fully-loaded/has full-
buffer service

[A0%]

[A1%, A2%, ...]

[B1%, B2%, ...]

[C1%, C2%, ...]

*empty load: L=0, low load: 0 < L<15, light load: 15 < L<30, medium load: 30 < L<50
*+* needed only in case of simulation
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Table 2 Combinations of frequency, channel, metric and target

Carrier .
(e Channel Metric Target
- 7GHz - During RACH: Msg3 | + MPL | + For evaluated channel, MPL of 6G@-7 GHz with the target data rate/TBS should
« [4GHz] (for |+ After RACH: PUSCH imply similar 1SD compared to the ISD of 5G@[4 GHz] for the same channel with
comparison) the same data rate/TBS in the same scenario
VBB - Identify the gap that need to be compensated, if existed
© MCL |+ ForMsg3, MCLof x_M1dB @y M1 TBS shall be metin - 7 GHz
+ For PUSCH, MCL of x_M2 dB @ y_M2 data rate shall be metin - 7 GHz
* 700 MHz + During RACH: Msg3 + MCL « For Msg3, MCL of x_I1 dB @ y_I1 TBS shall be met in 700 MHz
loT + After RACH: PUSCH + For PUSCH, MCL of x_I2 dB @ y_I2 data rate shall be met in 700 MHz





