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0. [bookmark: OLE_LINK4]Introduction
In RAN#109, requirements of new and existing services were discussed. Following proposals in moderator summery (RP-252943) were endorsed in RAN#109, and pCR was approved in RP-252960.
Moderator proposal 1: It is agreed to capture following into TR 38.914 section 5.4:
· Mobile broadband
· Immersive Communication
· Massive Communication (IoT)
· Sensing
· AI
· Voice
· Regulatory services
Moderator proposal 2: It is agreed that ‘Observability’ will be discussed in architecture requirements.
Moderator proposal 3: Whether to capture following into TR 38.914 section 5.4 will be further discussed:
· Non-Terrestrial Network
· Aerial
· FWA
· Vehicles
· Mission Critical Communication
· Positioning and/or Navigation
· TSN
· HRLLC

1. Services agreed in RAN#109
1.1 Mobile broadband
	Tdoc
	Company
	Proposal

	RP-253092
	Ericsson
	5.4.1	Mobile Broadband
The 6GR and 6G RAN shall support mobile broadband with enhanced performance. 

	RP-253186
	NTT DOCOMO, INC.
	Mobile broadband 
The 6GR shall support enhanced mobile broadband services with higher data rates and lower latency.

	RP-253189
	Apple
	Proposal 2.1: eMBB service remains to be one of the most important services for  6G Day-1
· eMBB study should consider balanced design considering performance of both the NW and UE, e.g., regarding energy saving, complexity reduction, etc. 
· eMBB study should focus on improving the real user experience
· Deprioritize features that aim at enhancement without, or with very limited, benefit in practical deployment, e.g.
· Sub-ms latency enhancement and/or reliability enhancement beyond 99.999%
· Extremely high peak data rate/spectral efficiency

	RP-253191
	ZTE Corporation
	6GR shall support existing Broadcast services.



Considering Mobile Broadband is the basic service that needs to be supported in 6G. Moderator suggests capture following proposal in TR38.914.
Proposal 1-1: Capture following test proposal in TR 38.914:
	5.4.1	Mobile Broadband
The 6GR and 6G RAN architecture shall support mobile broadband services [with enhanced performance]. 



1.2 Immersive Communication
	Tdoc
	Company
	Proposal

	RP-253092
	Ericsson
	5.4.2	Immersive Communication
Support for immersive communications shall be an integral part of the 6GR and 6G RAN, minimizing dedicated functionality. Performance for immersive communication is validated by the composite requirement in Clause 5.1.16.

	RP-253186
	NTT DOCOMO, INC.
	Immersive Communications
The 6GR shall support ultra-low latency, high-throughput, and application-aware resource allocation to enable immersive communication services such as XR, holographic interaction, and multi-sensory experiences.

	RP-253189
	Apple
	Proposal 2.5: Immersive communication should be natively support in 6G Day 1, and its study should focus on improving both the single user performance and the system performance, considering the traffic characteristics and QoS requirement of immersive communication 
· Study should aim at identifying the pain point of immersive communication using 5G study as starting point 

	RP-253191
	ZTE Corporation
	6GR shall provide mechanism to support Immersive communication service.
6GR shall meet the composite communication performance requirements in Table 5.1.16-1 for immersive communication service.  
6GR shall provide mechanisms to combine Immersive Communication service with positioning, sensing, computing and AI capabilities to support Immersive type use cases in TR22.870.

	RP-253250
	China Telecom
	5.4.2	Immersive Communication
6G RAN shall Support the requirement of jitter management to ensure deterministic latency for immersive communication.

	RP-253286
	Huawei, HiSilicon, China Telecom
	5.4.2	Immersive communication services
6GR shall support efficient mechanism to increase the number of immersive communication users.
6GR shall support timely measurements for latency over Uu and transport (including jitter), to enable efficient resource utilization while maintaining E2E latency requirement.


All above contributions propose immersive communication to be supported for 6GR. Regarding the requirements of immersive communications, ‘composite requirements’ for immersive communication, which agreed as IMT-2030 TPR should be met. Meanwhile, some other requirements are mentioned in contributions, including:
· latency (DOCOMO, Huawei, China Telecom)
· high throughput (DOCOMO)
· application-aware resource allocation (DOCOMO)
· combination with other services (ZTE)
Proposal 1-2: Capture following test proposal in TR 38.914:
	5.4.2	Immersive Communication
The 6GR and 6G RAN architecture shall support immersive communications.
The composite requirement in Clause 5.1.16 is used for immersive communication. FFS on other requirements



1.3 Massive Communication (IoT)

	Tdoc
	Company
	Proposal

	RP-253046
	OPPO
	Proposal 1	The 6G RAN shall support eMBB types of services like voice, data, and cellular IoT with high priority and better CAPEX and OPEX control mechanisms. 


	RP-253064
	AT&T
	The following text is proposed for inclusion into 3GPP TR 38.914, “Study on 6G Scenarios and Requirements”. 
	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD] Mbps in DL and [TBD] Mbps in UL for lowest-tier device.
· Enhanced accessibility with larger number of simultaneous active connections (number of RRC connected users) compared to eMTC
· Significantly better latency in addition to higher throughputs
· Power efficiency enhancements with support for advanced discontinuous reception (DRX) cycles (e.g., eDRX > 20 minutes) and power saving mode (PSM) extensions > 1 week
· Extended coverage enhancement mechanisms beyond MaxCL of [154] dB
· Improved mobility handling with lightweight handover or RACH-less mobility support for massive IoT UEs moving slowly (e.g., <10 km/h)
· Support of optional multicast or group messaging capability for firmware updates and public safety
· Security optimizations
· UE RF requirements without a need for band specific SAW filters enabling global and low cost IoT solutions
Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)




	RP-253074
	Futurewei
	Observation 1: The 6GR lower-tier device type is going to achieve cost-reduction from economies of scale, not from a custom (non-common/non-scalable) design.
Observation 2: A lowest-tier device with a larger peak data rate will be able to meet the data rate requirements of more services/applications, without the need to introduce more device types.
Proposal 1: Massive communication needs a minimum peak data rate of at least 10Mbps.
Proposal 2: Around 50Mbps peak data rate can be considered to further limit the number of device types.

	RP-253099
	Ericsson, AT&T, Itron, Nokia, Nordic Semiconductor, NTT DOCOMO, Semtech, Sony, Verizon, Vodafone
	Proposal 1:	The lowest-tier UE supports a DL PHY peak data rate in the range [5~10] Mbps.
Proposal 2:	The lowest-tier UE supports a UL PHY peak data rate in the range [5~10] Mbps.
Proposal 3:	Massive Communication (IoT) shall be supported in FR1 FDD and FR1 TDD.
Proposal 4:	The lowest-tier FDD UE shall support half-duplex FDD operation.
Proposal 5:	The smallest maximum UE RF Rx bandwidth (DL bandwidth) for the lowest-tier UE is at least 5 MHz for FR1 FDD (15 kHz SCS).
Proposal 6:	The smallest maximum UE RF Rx bandwidth (DL bandwidth) for the lowest-tier UE is at least 10 MHz for FR1 TDD (30 kHz SCS).
Proposal 7:	To enable operation on a variety of carrier bandwidths, the 6GR design supports configurability of the bandwidth(s) of common signals/channels. Hence, the network can configure the bandwidth(s) of the common signals/channels in a cell to be either within the smallest maximum UE bandwidth or wider than the smallest maximum UE bandwidth depending on whether the lowest-tier UEs (for IoT) are intended to be served.
The proposals above are captured by the following text proposal for TR 38.914 [3]:
	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1 FDD and FR1 TDD.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD5~10] Mbps in DL and [TBD5~10] Mbps in UL for lowest-tier device.
· The lowest-tier FDD UE shall support half-duplex FDD operation.
· The smallest maximum UE RF Rx bandwidth for the lowest-tier UE is [at least 5 MHz] for FR1 FDD (15 kHz SCS) and [at least 10 MHz] for FR1 TDD (30 kHz SCS).
· To enable operation on a variety of carrier bandwidths, the 6GR design supports configurability of the bandwidth(s) of common signals/channels. Hence, the network can configure the bandwidth(s) of the common signals/channels in a cell to be either within the smallest maximum UE bandwidth or wider than the smallest maximum UE bandwidth depending on whether the lowest-tier UEs (for IoT) intend to be served.

Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)



Proposal 8:	To aid in decisions on smallest maximum UE RF Tx bandwidth (UL bandwidth), ask RAN4 to study [until June 2026] feasibility from UE and NW points of view of supporting cost-efficient HD-FDD UE implementations addressing a global market without the need for several band-specific analogue UE RF Tx (SAW) filters.
Proposal 9:	Study UE battery life requirements for Massive Communication (IoT).

	RP-253148
	MediaTek Inc.
	It is proposed to add the following requirements to 3GPP TR 38.914, section 5.4.3.
The 6GR and 6G RAN architecture shall support a lowest-end device for massive communication (IoT), targeting the following:
· Economies of Scale, achieved via the following:
· Single low complexity device capability with performance that can address sufficient breadth of market needs.
· Global applicability, requiring: 
· Simple integration into all 6G networks
· The ability to operate in different FR1 bands of 3-5MHz spectrum allocations upwards.
· Facilitating IoT service migration from legacy 3GPP RATs to 6GR
				NOTE: Not targeting NB-IoT replacement.
· A “Common 6GR minimum functionality” to natively cover the majority of IoT functional needs, including coverage and device energy consumption.

	RP-253180
	Spreadtrum, UNISOC
	Proposal 1 Proposal 1: Based on the experience from 5G and the scalable design for 6GR new IoT services, only one 6GR IoT device type is considered.
	Parameters
	6GR IoT device type

	Smallest Maximum BW
	20MHz

	Peak data rate
	40~200Mbps (can support smaller peak date rate by Scaling Factor)

	Antenna/Layer
	1T1R/1L, 1T2R/1L

	Duplex
	TDD / FDD / HD-FDD

	Coverage
	144dB MCL with 10 dB coverage extension 

	 Simplified protocol stack
	Compact protocol stack

	Relax requirements
	Processing time relaxation; 
RLM/BFD relaxation; 
DL and UL 64QAM (optional for 256 QAM);

	Power class
	PC3, PC5

	Energy efficiency
	eDRX, PSM, LP-WUS

	Battery life
	Rechargeable battery or [X] years


Proposal 2 Adopt above table as the starting point for 6GR IoT device type.
Proposal 3 Adopt above text proposal for 6GR IoT.
	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] peak data rate is [40~200] Mbps in DL and [40~200] Mbps in UL for lowest-tier device.
· The minimum number of antenna/layer is 1T1R/1L.
· The required UE bandwidth is 20MHz.
· TDD, FDD, and HD-FDD operation are supported.
· The modulation order can be up to 64QAM for DL and UL (optional for 256QAM).
· The coverage is 144dB MCL with 10 dB coverage extension.
· The power class is PC3 or PC5.
· UE energy efficiency is supported, e.g., DRX, PSM, LP-WUS.




	RP-253186
	NTT DOCOMO, INC.
	Massive Communication (IoT)

The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· PHY minimum peak data rate is [5-10] Mbps in DL and [5-10] Mbps in UL for lowest-tier device.

	RP-253191
	ZTE Corporation
	Proposal 2: PHY DL/UL minimum peak data rate is around 10 Mbps for lowest-tier device.
Text Proposal:
5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is 10[TBD] Mbps in DL and 10[TBD] Mbps in UL for lowest-tier device.

Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)


	RP-253203
	CMCC
	1 Text proposal
5.4.x	Minimum requirements for Massive Communication
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication:
· The minimum PHY peak data rate is [5] Mbps in DL and [5] Mbps in UL.
· Battery-life of [10] years is supported at least for the lowest-tier UE, with the traffic model of e.g. hour-level periodical report.
· Coverage enhancement of [10] dB is supported at least for the lowest-tier UE, comparing to immersive communication.
· The end-to-end latency is relaxed to e.g. [10] seconds for the lowest-tier UE.
· Handover is supported by all the 6GR UEs for voice communication.


	RP-253223
	Qualcomm Incorporated
	Proposal 2.1: The smallest maximum supported RF and BB UE BW at least one low-tier device type is 5 MHz for FR1 FDD with 15 kHz SCS.
Proposal 2.2: Support half-duplex FDD operation for 6G low-tier device type.
Further study the half-duplex type and required retuning gap/scheduling gap.
Proposal 2.3: Consider a target coverage corresponding to a minimum UL data rate of ~1kbps (target MCL~153dB) for 6G low-tier device type.
2.4 Text proposal for massive communication (TR 38.914)
	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD] Mbps in DL and [TBD] Mbps in UL for lowest-tier device.
· The minimum number of UE receive/transmit antenna is 1 for lowest-tier device. 
· The coverage extension is ~[153]dB MCL with a minimum uplink data rate of [1]kbps.
· Half-duplex FDD operation is supported for lowest-tier device.
· The smallest maximum channel bandwidth is 5MHz (RF and baseband, for 15kHz SCS) in both uplink and downlink for lowest-tier device.

Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)




	RP-253235
	Sony, Nordic Semiconductor ASA, AT&T, Semtech
	Observation 1: a true SAW-less HD-FDD designed massive IoT device can enable a true single stock-keeping unit (SKU) design for global operations, along with  
· improved power efficiency  
· significantly reduced module size.
· with lower overall BoM associated with the module.
· with longer longevity of the module 
Observation 2: if the device only needs to support a relatively small bandwidth in the uplink, e.g., 3MHz, it can be designed naturally as a true SAW-less design without any further spec impact.
Observation 3: If a large bandwidth needs to be supported for certain frequency locations in certain bands and regions, other approaches, e.g., limit the operated UL bandwidth to a smaller bandwidth, limited number of allocated UL RBs, allowed power backoff for certain bands and/or certain UL RB allocations restrictions, may need to be considered instead.
Proposal 1: 6GR shall support low-tier IoT module implementation without band-specific analogue filters (e.g. SAW filters)

Proposal 2: Include the following objective in the “Study on 6G Radio” study item:
Study the scheduling restrictions, power reductions and/or UL bandwidth reductions necessary to enable a lowest tier device type without band-specific analogue filters to support global operation in multiple bands with minimum incremental device complexity.  [RAN4, RAN1]

Proposal 3: Adopt the following text proposal for 38.914 section 5.4.3.

	5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD] Mbps in DL and [TBD] Mbps in UL for lowest-tier device.
· The 6GR design shall support a lowest tier device type without band-specific analogue filters to support global operation in multiple bands with minimum incremental device complexity.

Editor note:	“6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)






	RP-253255
	vivo
	Adopt following TP  for massive communication requirements in 3GPP TR 38.914
	5.4.3 Massive Communication 
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
·  6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [10] Mbps in DL and [5] Mbps in UL for lowest-tier device.
· Maximum UE bandwidth is 20MHz for both TDD and FDD bands. The UE can operate in a network with smaller channel bandwidth (e.g. around 3~5MHz).  
· A UE supports either Half-duplex or full duplex FDD 
· The target coverage is [154dB MCL] with data rate [no less than 1kbps]. 
· Long battery life is supported. 
Editor note: “6G should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration” is moved to 5.2 (migration and architecture)




	RP-253284
	Huawei, HiSilicon, VODAFONE
	Proposal 1: The lowest-tier devices for 6G, i.e. IoT devices, support 20 MHz as the smallest maximum bandwidth for both RF and baseband.
Proposal 2: The exact coverage extension target (e.g., 5~10dB) for IoT devices needs to be studied to address market demands, with performance impact on eMBB services (e.g. access latency, system overhead) to be evaluated and minimized.
Proposal 3: Coverage extension for 6G IoT devices should prioritize sub-3 GHz spectrum, and the potential applicability to TDD bands, e.g. around 7GHz, requires further study.
Proposal 4: Both 1Rx and 2Rx can be considered for 6G IoT devices, with the proper access control mechanism studied to avoid impact on network performance.


	RP-253294
	Xiaomi
	Proposal: The minimum peak data rate for 6GR lowest-tier device is ~10Mbps for both UL and DL.




	Agreements in RAN#109
5.4.3	Massive Communication (IoT)
The 6GR and 6G RAN architecture shall support the following minimum requirements for Massive Communication (IoT):
· 6G Massive Communication (IoT) shall be supported for FR1.
· 6GR should have a common/scalable design that supports the above usage scenario in addition to eMBB 
· Prioritize 6GR design for eMBB
· The above usage scenario should not overlap with Ambient IoT and NB-IoT
· [PHY or MAC] [minimum] peak data rate is [TBD] Mbps in DL and [TBD] Mbps in UL for lowest-tier device.


1.3.1 Data rate
· [FUTUREWEI] propose a minimum peak data rate of at least 10Mbps. And around 50Mbps peak data rate can be considered to further limit the number of device types.
· [Ericsson, AT&T, Itron, Nokia, Nordic Semiconductor, NTT DOCOMO, Semtech, Sony, Verizon, Vodafone] support DL and UL PHY minimum peak data rate in the range [5~10] Mbps.
· [Spreadtrum, UNISOC] support peak data rate of 40~200Mbps (can support smaller peak date rate by Scaling Factor)
· [ZTE][Xiaomi] PHY DL/UL minimum peak data rate is around 10 Mbps for lowest-tier device.
· [CMCC] The minimum PHY peak data rate is [5] Mbps in DL and [5] Mbps in UL.
· [vivo] [PHY or MAC] [minimum] peak data rate is [10] Mbps in DL and [5] Mbps in UL for lowest-tier device
About 14 companies propose PHY minimum peak data rate falls in the range of [5~10] Mbps for both uplink and downlink. So moderator propose to capture following proposal in TR 38.914
Proposal 1-3-1: PHY minimum peak data rate is [5~10] Mbps in DL and [5~10] Mbps in UL for lowest-tier device.
Proposal 1-3-1: PHY minimum peak data rate is 10 Mbps in DL and 10 Mbps in UL for lowest-tier device.

1.3.2 Battery life/UE energy efficiency
· battery life
· [Ericsson, AT&T, Itron, Nokia, Nordic Semiconductor, NTT DOCOMO, Semtech, Sony, Verizon, Vodafone] support to study UE battery life requirements, in the order of at least 10 years, potentially up to 15-20 years.
· [Spreadtrum, UNISOC] consider Rechargeable battery of [X] years 
· [CMCC] Battery-life of [10] years is supported at least for the lowest-tier UE, with the traffic model of e.g. hour-level periodical report.
· [vivo]: Long battery life is supported. 
· UE energy efficiency
· [AT&T] propose power efficiency enhancements with support for advanced discontinuous reception (DRX) cycles (e.g., eDRX > 20 minutes) and power saving mode (PSM) extensions > 1 week.
· [Spreadtrum, UNISOC] support UE energy efficiency, e.g., eDRX, PSM, LP-WUS.
13 companies propose to define battery life as requirements for massive communication (IOT), and 11 companies propose at least [10] years. Moderator suggest capture following proposal in TR 38.914.
Proposal 1-3-2:  Battery-life of at least [10] years shall be supported for the lowest-tier UE
1.3.2 Others
Duplex, bandwidth, antenna numbers were discussed in RAN#109. During the discussion, companies commented that these aspects do not belong to service requirements and should be discussed under ‘diverse device type’ agenda. Hence, moderator suggests no discussion on “Duplex, bandwidth, antenna numbers” under AI 8.2.1.4.
6 contributions discussed coverage target for massive communication (IoT), moderator suggest to discuss the coverage target under AI 8.2.1.1.
Other massive communication (IoT) related proposals are summarized as below:
· [Sony, Nordic Semiconductor ASA, AT&T, Semtech] provides analysis on the benefit of SAW-less HD-FDD designed massive IoT device, and how to achieve SAW-less design, and provide TP with : The 6GR design shall support a lowest tier device type without band-specific analogue filters to support global operation in multiple bands with minimum incremental device complexity.
· [MediaTek Inc.] propose to add the following requirements:
· Economies of Scale
· Global applicability
· Facilitating IoT service migration from legacy 3GPP RATs to 6GR
· A “Common 6GR minimum functionality” to natively cover the majority of IoT functional needs
· [Spreadtrum, UNISOC] also propose the following requirements for 6GR IoT device type
· Relax requirements:Processing time relaxation; RLM/BFD relaxation; DL and UL 64QAM (optional for 256 QAM);
· The power class is PC3 or PC5.
· [CMCC] propose TP says that handover is supported by all the 6GR UEs for voice communication
· [CMCC] The end-to-end latency is relaxed to e.g. [10] seconds for the lowest-tier UE..
· [AT&T] propose the TP including the following requirements
· Enhanced accessibility with larger number of simultaneous active connections (number of RRC connected users) compared to eMTC
· Significantly better latency in addition to higher throughputs
· Improved mobility handling with lightweight handover or RACH-less mobility support for massive IoT UEs moving slowly (e.g., <10 km/h)
· Support of optional multicast or group messaging capability for firmware updates and public safety
· Security optimizations
· UE RF requirements without a need for band specific SAW filters enabling global and low cost IoT solutions
1.4 Sensing
	Tdoc
	Company
	Proposal

	RP-253064
	AT&T
	[bookmark: OLE_LINK84]Proposal 1: For ISAC use cases in 6G, consider environmental monitoring use cases such as infrastructure collapse monitoring, after corresponding channel modelling and evaluation methodology have been identified. 
Proposal 2: For ISAC use cases in 6G, at least TRP-TRP monostatic and bi/multi-static sensing are considered as sensing modes. Other UE assisted and UE based sensing modes are considered as needed. 
[bookmark: OLE_LINK91][bookmark: OLE_LINK88]Proposal 3: For ISAC use cases in 6G, a flexible data collection framework, integrated with other services, such as AI/ML, is supported to accommodate sensing functions in the RAN, OAM and in the CN. 
[bookmark: OLE_LINK89]Text Proposal：
The following text is proposed for inclusion into 3GPP TR 38.914, “Study on 6G Scenarios and Requirements”. 
[bookmark: OLE_LINK90]5.4.4 Sensing
The 6GR and 6G RAN architecture shall support at least TRP-TRP monostatic and TRP-TRP bi/multi-static sensing modes for object detection and tracking, using a flexible data collection/reporting framework. 


	RP-253135
	CMCC
	[bookmark: OLE_LINK92][bookmark: OLE_LINK144]Proposal 1: 6GR should study cooperative/multi-static sensing mechanism involving multiple UEs and/or TRPs.
[bookmark: OLE_LINK93]Proposal 2: 6GR should study environment awareness/reconstruction to assist communication.
[bookmark: OLE_LINK94]Proposal 3: 6GR should study delay/angle/Doppler profiles feedback.

	RP-253186
	NTT DOCOMO, INC.
	[bookmark: _Hlk213685494]The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including UAVs, human, vehicles and AGVs. 


	RP-253189
	Apple
	[bookmark: OLE_LINK30]Proposal 2.3: For ISAC in the 6G first release, use cases that involve the UE as a sensing transmitter and/or receiver, support network-based, UE-based and UE-centric modes of operation and allow for all network nodes as sensing output consumers are essential. Consider at least the following use cases in TR22.837
· Sensing Aided Communications Use cases for both the network and the UE e.g. R19 SA1 ISAC Use Case 5.21
· Privacy focused use cases for sensing data/entity privacy e.g. R19 SA1 ISAC Use Case 5.16
· Public Safety Use cases for both the target and subscriber e.g. R19 SA1 ISAC Use Case 5.27
· Intruder Detection use cases for home e.g. R19 SA1 Use Case 5.1 and 5.6 


	RP-253191
	ZTE Corporation
	[bookmark: OLE_LINK95]Proposal 3: Besides 5G-A use cases (UAV, Pedestrian, Vehicle, AGV), 6GR design should support sensing services including:
· Ship detection
· Infrastructure collapse monitoring
· Structural health monitoring
· digital twin to assist communication

	RP-253192
	ZTE Corporation, Turk Telekom, Verizon, China Telecom, China Unicom, Telecom Italia, CAICT, ETRI, Queens University Belfast, Pengcheng Laboratory, Shanghai Jiao Tong University, Sanechips, CATT
	For 6G ISAC, in addition to 5G-A use cases (UAV, Pedestrian, Vehicle, AGV) the following promising new use cases and the corresponding scenarios should be included in TR38.914 for their strong industrial and public safety benefits:
• Ship detection
• Infrastructure collapse monitoring
• Structural health monitoring
[bookmark: OLE_LINK97]Text Proposal: 
5.4.4 Sensing services
——The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including UAVs, human, vehicles and AGVs.
——6GR shall at least support sensing use cases include the detection and tracking of UAV, Pedestrian, Vehicle, AGV and Ship, infrastructure collapse monitoring, and structural health monitoring.
——The 6GR should enable, and improve if suitable, state-of-art sensing techniques, such as RAN-embedded (based on RAN wireless sensing signal) and RAN-external (e.g. Radar, Lidar, Camara, IEEE802.11 station, UWB, etc.).
——The 6GR sensing shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities. 6GR sensing shall support indoors and outdoors scenarios.
——6GR shall support regulatory sensing requirements.
——6GR design targets for sensing requirement include:
1. Support accuracy and latency as defined in TS22.137, and TR 22.870 for some use cases
3. Reduced network complexity
3. Reduced device cost
4. Reduced device power consumption
5. Efficient signalling over the air interface and in the network
6. Support for hybrid sensing methods
7. Scalability (support for large number of sensing objects)
8. High security
9. High availability

	RP-253243
	SK Telecom
	Proposal 1. RAN WGs should initiate a comprehensive study on all sensing modes and scenarios, and RAN Plenary may consider sending an LS to the WGs to formally request and align this work.

	RP-253249
	Xiaomi
	Proposal 1: To facilitate requirement definition for sensing as a new service in 6G, RAN selects a subset of use cases for object detection and tracking and defines the representative deployment scenarios accordingly.

[bookmark: OLE_LINK98]Proposal 2: To facilitate requirement definition for sensing as a new service in 6G, RAN prioritizes detection and tracking for the following use cases
· UAV related use cases
· Human related use cases
· Automotive related use cases 
· AGV related use cases

[bookmark: OLE_LINK99]Proposal 3: Sensing modes with UE involvement should be studied for detection and tracking at least for following target types: UAV, human, vehicle and AGV. 
[bookmark: OLE_LINK100]Proposal 4: For supporting 6G sensing services, the following requirements can be considered as a guidance,
· Sensing Performance (e.g. accuracy, coverage, latency) should be guaranteed
· Impact on communication shall be minimized
· Meeting given sensing requirements should not cause unacceptable degradation of communication KPIs (e.g. throughput, latency, reliability)
· Radio resources should be used efficiently
· Sensing resources should not be over-provisioned.
· Reuse of existing communication signals (SSB, CSI-RS, DMRS) for sensing where possible
· Scalability/Flexibility
· ISAC should scale with target density and sensing demand, without requiring dedicated infrastructure everywhere
· Support for distributed transmitters and receivers without overwhelming coordination overhead
· Interoperability
· At least bistatic sensing operations should support multi-vendor environments. Hence, standardized sensing data formats and signaling procedures should be developed.

	[bookmark: _Hlk215158183]RP-253256
	vivo
	It is agreed 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of UAVs, human, vehicles and AGVs. Table 1 and Table 2 provide the deployment scenarios and KPIs for use cases of detection and/or tracking, respectively. 
Table 1: Deployment scenarios for object detection and tracking
	Sensing target of detection and/or tracking
	Related deployment scenario

	UAV
	Urban macro

	Human
	Outdoor: Urban macro/urban grid
Indoor: Indoor hotspot/factory

	AGV
	Indoor factory

	Vehicle
	Urban grid



Table 2: KPIs for object detection and tracking
	Use cases

	Confidence level [%]
	Positioning accuracy[m]
	Radial velocity accuracy[m/s]
	Sensing latency[ms]
	Missed detection probability
	False alarm probability

	
	
	Horizontal
	vertical
	
	
	
	

	UAV
	[90%]
	[2]
	[2]
	[2]
	[<1000]
	[5%]
	[5%]

	Human
	[90%]
	[2]
	N/A
	[0.5]
	[<1000]
	[5%]
	[5%]

	AGV
	[90%]
	[1]
	N/A
	[1]
	[<1000]
	[5%]
	[5%]

	Vehicle
	[90%]
	[2]
	N/A
	[2]
	[<1000]
	[5%]
	[5%]



Proposal 1: The deployment scenarios and KPIs in Table 1 and Table 2 for detection and/or tracking of UAVs, human, vehicles and AGVs are supported.
[bookmark: OLE_LINK103][bookmark: OLE_LINK48]Proposal 2: Sensing-assisted communication should be prioritized in the study of sensing. The related KPIs are communication performance metrics such as spectrum efficiency, user perceived throughput (UPT) etc., depending on the specific use cases. The deployment scenario is urban grid.
[bookmark: OLE_LINK104][bookmark: _Ref213180651][bookmark: OLE_LINK45]Observation 1: Micro-Doppler modeling improves detection probability of UAVs under low radial velocity conditions and facilitates identification of UAV-specific characteristics, enabling differentiation of UAV types and discrimination from other flying objects such as birds.
[bookmark: OLE_LINK111][bookmark: OLE_LINK105]Proposal 3: Micro-Doppler related use cases including blade rotation of UAV and human respiration should be prioritized in the study of sensing. The related deployment scenarios of blade rotation of UAV and human respiration can reuse the deployment scenarios for UAV and human in Table 1. The related KPI is accuracy of micro-Doppler.

	RP-253290
	Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus,SK Telecom, Telecom Italia
	[bookmark: OLE_LINK112][bookmark: OLE_LINK53]Proposal 1: RAN plenary shall identify use cases, corresponding deployment scenarios and performance targets for ISAC by March 2026 the latest, to match the RAN WG level study timeline (starting PHY design in April 2026).
· New use cases beyond 5G-A shall be addressed at RAN#110
[bookmark: OLE_LINK113][bookmark: _Hlk215154450]Proposal 2: 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
[bookmark: OLE_LINK114]Proposal 3: 6G RAN shall be able to provide sensing service considering characteristics of individual environmental object [6] as described:
· Measure and reconstruct a relatively large Environment Object 
· [sub meter to meter-level] reconstruction accuracy
[bookmark: OLE_LINK115]Proposal 4: 6G RAN shall study mechanism of utilizing digital twin information for performance improvement, e.g. for optimizing communication and positioning services. 
[bookmark: OLE_LINK116]Proposal 5: 6G RAN shall enable efficient resource utilization by considering trade-off between sensing and communication performance.
· Corresponding technical aspects shall be studied thoroughly in RAN WG study, with performance evaluation provided from both communication and sensing perspective before reaching the conclusion. 
[bookmark: OLE_LINK117]Proposal 6: 6G RAN shall study cooperative sensing mechanism involving multiple UEs and base stations to ensure target sensing performance.
[bookmark: OLE_LINK118]Proposal 7: 6G RAN shall enable efficient measurement feedback and usage of the measurements obtained by sensing, to improve communication performance and/or enable new ISAC services/applications.
Proposal 8: Adopt the text proposal in Sec 6 for ISAC services requirements in TR 38.914.
[bookmark: OLE_LINK106][bookmark: OLE_LINK110][bookmark: OLE_LINK107][bookmark: OLE_LINK108]Text proposal for 38.914
[bookmark: OLE_LINK109]In section 5 Requirements and key technical principles in TR38.914, the text proposal for section 5.4 are provided as follow:
-------------------------------------------------Start the text proposal ------------------------------------------------
5.4.4	Sensing
Editor note:	More sensing use cases can be included depending on further discussion.
The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including UAVs, human, vehicles and AGVs. 
6G RAN shall support use cases and corresponding performance requirements as defined in TR 22.870
· use case of target detection and tracking, e.g. road digitization
· use case of digital twin and environment reconstruction
6G RAN shall enable efficient resource utilization by considering trade-off between sensing and communication performance.
6G RAN shall enable efficient measurement feedback and usage of the measurements obtained by sensing, to improve communication performance and/or enable new ISAC services/applications.
6G RAN shall study cooperative sensing mechanism involving multiple UEs and base stations to ensure target sensing performance.
-------------------------------------------------End the text proposal ------------------------------------------------


	[bookmark: _Hlk215156166][bookmark: _Hlk215160281][bookmark: _Hlk215154430]
RP-253389 
(revision of RP-253318)
	MediaTek Inc.
	Proposal 1: The following typical sensing scenarios shall be captured in the TR 38.914
· human health and motion monitoring
· intrusion detection
· sensing assisted communication
Proposal 2: Cooperative sensing/multi-static sensing mechanism involving multiple UEs and TRPs should be studied as part of the 6GR Study.
Proposal 3: Target efficient resource utilization, including resource allocation and signal design, to achieve the required sensing performance for the served use case(s) while the same spectrum is also serving 6G communication.
[bookmark: OLE_LINK119][bookmark: OLE_LINK120]Annex: Proposed TP for TR38.914
----------------------------START OF CHANGES----------------------
[bookmark: OLE_LINK121][bookmark: OLE_LINK123]5.4	Requirements of New and Existing Services
5.4.4	Sensing
The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including UAVs, human, vehicles and AGVs, 	human health and motion monitoring, intrusion detection and sensing assisted communication. 
The 6GR and 6G RAN architecture shall support the following sensing modes: TRP monostatic, TRP-TRP bistatic, TRP-UE DL, UE-TRP UL, UE-UE bistatic and UE monostatic.
The 6GR and 6G RAN architecture shall support cooperative sensing/multi-static sensing mechanism involving multiple UEs and TRPs.
Efficient resource utilization, including resource allocation and signal design, to achieve the required sensing performance for the served use case(s) while the same spectrum is also serving 6G communication.
5.4.4	Sensing

Editor note:	More sensing use cases can be included depending on further discussion.

The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including the following targets: UAVs, human (indoor and outdoor), vehicles and AGVs. 

The 6GR and 6G RAN architecture shall support sensing by TRPs and UEs.


	RP-253328
	Lenovo
	Observation  1. Cooperative and multi-static sensing operation facilitates re-using of the same sensing signal transmission for multiple measurements, leading to increased energy efficiency and measurement diversity/accuracy
Observation  2. While sensing primarily considers target as a physical object without a UE identity/function, sensing operation may also be applied to the physical objects associated (e.g., attached to) a UE device, with mutual benefit between sensing, positioning and communications.
Proposal 1. 6GR to study cooperative and multi-static sensing modes
Proposal 2. 6GR to study both sensing scenarios where sensing target is not associated with a UE entity as well as the case where sensing target is associated (e.g., attached) to a UE.
Observation  3. It is motivated to re-use the parameters defined for the deployment scenarios of the underlying communication scenarios for defining deployment scenarios for sensing, both to avoid sensing-specific deployments as well as to evaluate mutual impact (interference or constructive use) between sensing and communication transmissions
[bookmark: OLE_LINK124]Proposal 3. Re-use the same scenario assumptions & parameters to define sensing deployment scenarios, including at least carrier frequencies, system bandwidth, (cell/sector) layout, ISD, antenna configurations (UE and BS), UE dropping, communication traffic model
Observation  4. Additional sensing-related definitions are required to be added on top of each deployment per-sensing use-case/scenario and/or per-target type to define an evaluation scenario for sensing.
[bookmark: OLE_LINK125]Proposal 4. The evaluation of the sensing performance needs to consider the radio resource multiplexing scheme and any potential interference or mutual impact with communication evaluation.
[bookmark: OLE_LINK126]Proposal 5. RAN to consider sensing Tx/Rx node definition, target related parameters/dropping, known environment objects, when available (e.g., EO type 1/2), and necessary channel features, as additional parameters for defining a sensing scenario.
[bookmark: OLE_LINK127]Proposal 6. Given the applicability and relevance of sensing capability and use-cases for urban scenarios, the scenarios of UMa and UMi to be considered as the evaluation benchmark for outdoor targets. 
Observation  5. The current false-alarm definition does not capture the case where a target is detected on two different instances (e.g., delay taps) due to multi-path or shadow effect of one target, where one (or multiple) target is present
[bookmark: OLE_LINK128]Proposal 7. 6GR to consider definition of false alarm metrics both conditioned to no target being present and in the multi-target scenarios. 
Observation  6. Resolution is an informative KPI of a sensing operation and needed when sensing is performed in the presence of multiple closely located sensing targets, e.g., pedestrians in a pathway. Moreover, sensing resolution is impacted by the algorithm complexity and multiple aggregated sensing links and may not be trivially inferred from the system parameters.
[bookmark: OLE_LINK129]Proposal 8. Consider sensing resolution as a metric defining sensing KPIs. 
Observation  7. The number of sensing targets does not sufficiently define the sensing overhead or needed complexity. 
[bookmark: OLE_LINK130]Proposal 9. Remove the sensing capacity as a sensing capability/KPI or re-define sensing capacity in terms of the supported sensing areas over which a sensing KPI is expected to be delivered.
Observation  8. Sensing latency and refreshing rate the are both informative metrics of the sensing capability, both in terms of the service KPI, as well as the resulting measurements overhead when sensing operation is present.
[bookmark: OLE_LINK133]Proposal 10. RAN to consider Sensing latency and refreshing rate as metrics defining sensing capability/KPI. 
[bookmark: OLE_LINK132]Proposal 11. As part of the sensing evaluations, the use-cases of object detection and tracking, sensing-assisted positioning enhancements (sensing of a UE as a passive object), as well as sensing-assisted communication enhancements should be considered.
[bookmark: OLE_LINK131]Proposal 12. RAN to consider adopting the values for the target KPIs as presented in Table 1 for the initial minimum sensing target KPIs. Further categories and target KPI requirements can be considered based on iterations of 6GR evaluations, and the progress of the study of 6G use-cases and system requirements [TR 22.870].

	RP-253331
	QUALCOMM
	Proposal 2: It is proposed to consider the following requirements for 6G Sensing (to be added in sec 5.4.4):
· 6GR shall enable both RAN-embedded and RAN-external (e.g. Camera, Wi-Fi, UWB, etc.) sensing techniques.
· [bookmark: _Hlk215039661]6GR shall enable all sensing modes (TRP monostatic, UE monostatic, TRP-TRP bistatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic), and cooperative sensing involving one or multiple UEs and/or one or multiple base stations.
· 6GR shall enable usage of the measurements obtained by sensing to improve communication performance.



1.4.1 Sensing use cases
	Agreements in RAN#109
5.4.4	Sensing
Editor note:	More sensing use cases can be included depending on further discussion.
The 6GR and 6G RAN architecture shall at least support use cases of detection and/or tracking of passive objects, at least including UAVs, human, vehicles and AGVs. 



In addition to the sensing use cases agreed in RAN#109, i.e. UAVs, human, vehicles and AGVs, some use cases from TR 22.837 and new use cases from TR 22.870 are proposed by companies, including 
· [bookmark: OLE_LINK224]Environment awareness/reconstruction to assist communication  
· RP-253135 CMCC
· RP-253191 ZTE Corporation
· RP-253290 Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus,SK Telecom, Telecom Italia
· RP-253189 Apple
· RP-253256 vivo
· RP-253318 MediaTek Inc.
· RP-253331 QUALCOMM
· Infrastructure collapse monitoring, e.g. TR 22.870 Use Case 7.14
· [bookmark: OLE_LINK168]RP-253064 AT&T
· RP-253191 ZTE Corporation
· RP-253192 ZTE Corporation, Turk Telekom, Verizon, China Telecom, China Unicom, Telecom Italia, CAICT, ETRI, Queens University Belfast, Pengcheng Laboratory, Shanghai Jiao Tong University, Sanechips, CATT
· Ship detection
· [bookmark: OLE_LINK178]RP-253191 ZTE Corporation
· [bookmark: OLE_LINK190]RP-253192 ZTE Corporation, Turk Telekom, Verizon, China Telecom, China Unicom, Telecom Italia, CAICT, ETRI, Queens University Belfast, Pengcheng Laboratory, Shanghai Jiao Tong University, Sanechips, CATT
· Structural health monitoring
· [bookmark: OLE_LINK181]RP-253191 ZTE Corporation
· RP-253192 ZTE Corporation, Turk Telekom, Verizon, China Telecom, China Unicom, Telecom Italia, CAICT, ETRI, Queens University Belfast, Pengcheng Laboratory, Shanghai Jiao Tong University, Sanechips, CATT
· Road digitization
· RP-253290 Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus,SK Telecom, Telecom Italia
· Human health and motion monitoring
· RP-253318 MediaTek Inc.
· RP-253249 Xiaomi
· RP-253256 vivo (with Micro-doppler)
· [bookmark: OLE_LINK170]Privacy focused use cases for sensing data/entity privacy, e.g. TR22.837 Use Case 5.16
· [bookmark: OLE_LINK172]RP-253189 Apple
· Public Safety Use cases for both the target and subscriber, e.g. TR22.837 Use Case 5.27
· [bookmark: OLE_LINK173]RP-253189 Apple
· Intruder Detection use cases for home, e.g. TR22.837 Use Case 5.1 and 5.6
· RP-253189 Apple
· [bookmark: OLE_LINK207]RP-253318 MediaTek Inc.
[bookmark: OLE_LINK206][bookmark: OLE_LINK204]
Proposal 1-4-1: Include the following use cases:
· Target detection and tracking
· Communication Assistance
· Human health and motion monitoring
· Infrastructure integrity monitoring

1.4.2 Sensing modes
	First bullet of moderator's proposal 4 were endorsed in RAN#109
Moderator proposal 4: 
· 6GR should study the sensing modes, including TRP monostatic, TRP-TRP bistatic, TRP-UE DL, UE-TRP UL, UE-UE bistatic and UE monostatic.
· 6GR should study cooperative sensing/multi-static sensing mechanism involving multiple UEs and TRPs.


In RAN#109, six sensing modes were agreed to be studied as a proposal, but not to be captured in TR. 
The 2nd bullet of moderator proposal 4 was not agreed in RAN#109, in this meeting, 11 companies support 6GR to study cooperative sensing mechanism involving multiple UEs and TPRs (CMCC [RP-253135], Lenovo [RP-253328], Huawei, HiSilicon, CAICT, China Telcom, China Unicom, KT Corp., LG Uplus,SK Telecom, Telecom Italia [RP-253290], Qualcomm [RP-253331]) . Moderator suggest check whether following proposal can be agreeable.
Proposal 1-4-2: 6GR shall support cooperative sensing/multi-static sensing mechanism involving multiple UEs and TRPs.

1.5 AI
	Tdoc
	Company
	Proposal

	RP-253064
	AT&T
	· Define an integrated framework for AI/ML data management in 6G, based on the following design principles:
· MNO visibility and control of AI/ML based data traffic (model transfer/delivery, data collection, model monitoring and management)
· Universal framework to avoid fragmentation and per-use case specifications and ensure scalability to new AI/ML use cases  
· Support multiple termination points for AI/ML data within the network with MNO visibility
· Differentiate AI/ML data traffic from user plane traffic and control plane traffic
· Ensure data traffic security and privacy

· Define a unified and flexible LCM framework for model management, model transfer, model training, and model testing 

	RP-253077
	SK Telecom
	5.4.5	AI
The 6GR and 6G RAN architecture shall support use of AI for efficient/effective RAN operation including performance enhancement, network optimization, and energy saving, with evolution towards autonomous RAN. 
The 6GR and 6G RAN architecture shall support enabling AI applications especially considering the orchestration of computing resource (e.g., xPU) shared by communication and AI workloads, enabling concurrent operation of communication and AI services. 
The 6GR and 6G RAN architecture shall define a unified LCM framework and a data collection framework for AI/ML. 

	RP-253105
	Xiaomi
	· Proposal 1: 6G system shall support flexible deployment of AI/ML-based processing in different network domains. 
· Proposal 2: Consistency check between training and inference shall be supported to guarantee stable performance.
· Proposal 3: 6G system should support smooth switch between non-AI/ML based processing and AI/ML based processing.
· Proposal 4: Mechanisms to maintain high energy efficiency of AI/ML processing shall be supported. 
· Proposal 5: User consent shall be respected regarding NW side data collection.
· Proposal 6: 6G system shall support forward compatible LCM for all AI/ML services/use cases, including both one-sided model and two-sided model (if supported).
· Proposal 7: 6G system shall support efficient data transmission for different types of data used for AI/ML services/use cases.

	RP-253110
	OPPO
	Proposal 1: When defining a traffic model for AI services, 
-A general framework for various AI traffic models should be considered
-A set of typical candidates to cover diverse AI service requirements should be considered

	RP-253132
	CMCC
	Proposal 1: It is proposed to introduce a RAN data plane to support large volumes of AI data collection/transmission and AI/ML model transfer/delivery.
Proposal 2: It is proposed that 6GR AI/ML LCM takes 5G-A LCM as starting point.
Proposal 3: For 6GR AI/ML data collection, MNO has full visibility and full control of the standardized data collection transfer process without the need of Service Level Agreement (SLA).

	RP-253133
	CMCC, T-Mobile USA
	Proposal 1: RAN provides computing resources, RAN related information or AI data for AI services/applications to support RAN for AI.
Proposal 2: 6GR and RAN support potential RAN for AI use cases, e.g. AI agent, including multi-agent collaboration, XR/Immersive communication and token communication.

	RP-253186
	NTT DOCOMO, INC.
	AI
6GR shall support AI for NW that and NW for AI.
· AI for NW: 6GR shall support integration of AIML technologies to optimize network operations autonomously and achieve better user experience as well as higher performance
· NW for AI: 6GR shall provide efficient data collection, transport, and compute resource provisioning to support AI/ML-based applications and services.

	RP-253189
	Apple
	Proposal 2.4: Native support of both AI/ML for NW and NW for AI/ML in 6G Day 1
· For NW for AI/ML
· Study the characteristic of the AI/ML traffic and focus on the potential enhancement that can improve the system operation capacity/efficiency 
· For AI/ML for NW
· Consider the principle of designing AI/ML as a toolbox for air interface with UE privacy safeguards in place. From UE perspective
· Limit UE ML complexity required by 3GPP  
· Limit UE information leakage (privacy): device location, activity, context, usage
· For performance requirement, specify cellular KPIs without regard to whether AI/ML is used to achieve improved performance

	RP-253191
	ZTE Corporation
	6GR design shall support AI services including:
· Cross-layer information exchange needs to be supported, including the assistance application layer information sharing to RAN directly or via CN.
· RAN shall support a uniform mechanism to transfer AI related data/information to CN.
· RAN shall support AI related data collection and management in an efficient way.
· RAN shall support and guarantee the performance of intent-driven intelligent cooperation among devices. 

	RP-253212
	HONOR
	Proposal 1: 6G RAN should support Data Management for AI services to fulfil the data service requirements, e.g. duplication detection, data storage and data distribution.
Proposal 2: 6G RAN shall support efficient transmission for AI/ML data with considering the following requirements: 
· Evaluable transmission requirements: the transmission requirements could be evaluated through the following dimensions, i.e. Data size, transmission latency, transmission reliability, transfer frequency.
· Ensure privacy & security protection.
· Deterministic end point pairs: the end points pair could be UE/CN, UE/RAN, RAN/CN, UE/RAN&CN. 
Proposal 3: Support the data handling framework for AI services with the following principles:
Differentiation of AI service from traditional services;
Differentiation between AI services with Qos-like scheme. 

	RP-253288
	Huawei, HiSilicon,CAICT, CMCC, China Unicom, China Telecom, OPPO, Lenovo, TCL, Google
	5.4.5	AI
6G RAN shall support efficient scheme(s) for AI/ML services with various traffic characteristics (e.g. modality, tolerated error rate, priority, generation/arrival rate of data) to guarantee user experience.



Contributions related to AI for NW: RP-253064 [T-Mobile], RP-253077 [SK-Telecom], RP-253105 [Xiaomi], RP-253132 [CMCC], RP-253186 [NTT DOCOMO], RP-253189 [Apple].
Support of data collection/management framework and LCM framework are proposed by majority companies. It is recommended to discuss following proposal:
Proposal 1-5-2: The 6GR and 6G RAN architecture shall support an E2E data collection and management mechanism, and LCM framework.
Contributions related to NW for AI: RP-253077 [SK-Telecom], RP-253110 [OPPO] , RP-253132 [CMCC] , RP-253186 [NTT DOCOMO], RP-253189 [Apple], RP-253191 [ZTE Corporation], RP-253212 [HONOR], RP-253189 [Huawei, HiSilicon, CAICT, CMCC, China Unicom, China Telecom, OPPO, Lenovo, TCL, Google].
Support of AI/ML services with various traffic characteristics are proposed by 11 companies. It is recommended to discuss following proposals.
Proposal 1-5-2: 6GR and 6G RAN architecture shall support efficient transmission for traffics relevant for AI applications and services.

Proposal 1-5-2: 6GR and 6G RAN architecture shall support efficient transmission/mechanism for traffics relevant for AI applications and services.

1.6 Voice
	Tdoc
	Company
	Proposal

	RP-253134
	CMCC
	5.4.x	Voice in 6G
The 6G radio and 6G RAN architecture shall support Voice in 6G with the necessary support to ensure that emergency services like emergency call and lawful interception (LI). Voice fallback and handover to 5G are supported for Voice in 6G. Furthermore, NTN and LPWA support Voice in 6G.

	RP-253168
	Jio Platforms
	5.4.6 Voice
Voice services are expected to be natively supported by 6GR from Day-1 and should provide instant call-setup experience and high-quality, stable conversational experience for users. The 6G system should prioritize voice service quality such that ongoing voice calls experience zero perceptible impact  or noticeable audio gaps despite RF channel impairments or mobility. Ensuring an excellent and seamless user experience during voice calls should be a fundamental design consideration for 6GR.

	RP-253186
	NTT DOCOMO, INC.
	6G voice service shall be supported. Voice fallback to 5G and 4G shall also be supported. 

	RP-253191
	ZTE Corporation
	6GR shall simplify and improve the existed design to support voice service via TN and/or NTN. 
6GR shall support collaboration with immersive, AI, sensing, NTN capabilities to provide improved experience for voice call, e.g. immersive voice call, multimodality enabled voice call, intent triggered voice call etc.
Furthermore, 6GR should also enable support for incremental deployment of voice feature by enabling support for voice fallback to 5G when voice service is not part of the serving 6G network.

	RP-253254
	vivo
	Voice fallback from 6GR to 5G should be supported.  .

	RP-253300
	T-Mobile USA Inc, Deutsche Telekom, AT&T, Ericsson, Nokia, Jio Platforms, Verizon
	The 6GR and 6G RAN architecture shall support IMS Voice in 6G with the necessary support to ensure that emergency services like emergency location service, public warning systems (PWS), and Lawful Interception (LI) are fully supported without fallback to NR or LTE. Vo6GR should provide voice coverage that is no worse than VoNR and at least comparable to VoLTE in an equivalent deployment. 

	RP-253418
	Reliance Jio
	Proposal 1: RAN1 should study the possibility of using two waveforms, one for data (or cell center) and one for Voice (cell edge) to fully support quality coverage for Voice
Proposal 2: Voice Codecs for NTN and Terrestrial networks shall be studied along with the possible impact on the architecture.
Proposal 3: Non-IMS based Voice support shall also be studied (for impact on RAN)



All contributions support voice in 6GR, 3 companies support voice fallback to 5G, while 1 company support voice fallback also to 4G. Moderator suggests capture following proposal in TR38.914
Proposal 6: Capture following test proposal in TR 38.914:
	5.4.6	Voice
The 6GR and 6G RAN architecture shall support Voice in 6G with the necessary support to ensure that emergency services like emergency call, emergency location service, public warning systems (PWS) and lawful interception (LI).
Voice fallback from 6G to 5G shall be supported.



1.7 Regulatory Services
	Tdoc
	Company
	Proposal

	RP-253093
	Ericsson, Airbus, AT&T, BDBOS, BMW, Deutsche Telekom, FirstNet, Erillisverkot, KT Corp., Motorola Solutions, Nokia, NTT DOCOMO, Softil, SyncTechno Inc, T-Mobile USA, Telstra 
	5.4.7	Regulatory Services
The 6GR and the 6G RAN shall provide mechanisms to enable emergency calls , emergency location service, Public Warning System (PWS), 6G-eCall (for automotive) and Lawful Interception (LI). 


	RP-253186
	NTT DOCOMO, INC.
	6GR shall support regulatory service such as Emergency call, Location services for regulatory compliance, Public warning services, Disaster roaming, Public safety access, Multimedia Priority service.

	RP-253277
	CATT
	[bookmark: _Toc519780382]5.4.7.x	Emergency communications
The 6GR and 6G RAN architecture shall provide mechanisms to enable emergency calls including positioning/location for emergency calls (such as is found in 3GPP TS 22.101 [x1] section 10 for emergency calls and 3GPP TS 22.071 [x2] for position/location) when appropriate.
The 6GR and 6G RAN architecture shall provide mechanisms to enable Multimedia Priority Services (such as is found in 3GPP TS 22.153 [x3]).

	RP-253102
	THALES, Sateliot, Iridium, Fraunhofer IIS, Fraunhofer HHI, Novamint, Gatehouse Satcom, Airbus, ESA, Amazon
	5.4.7 Regulatory services
The 6G Radio with a satellite access shall be able to support PWS services over an intended area.
The 6G Radio with a satellite access shall be able to support the regulatory positioning requirements.



Proposal 7: Capture following test proposal in TR 38.914:
	5.4.7	Regulatory Services
The 6GR and 6G RAN architecture shall provide mechanisms to enable regulatory services such as emergency call, location services for regulatory compliance, Public Warning System (PWS), Lawful Interception (LI), 6G-eCall (for automotive), Disaster roaming, Multimedia Priority services.



2. Services need further discussion
2.1  Non-Terrestrial Network
	Tdoc
	Company
	Proposal

	RP-253091
	Ericsson, CHTTL, CMCC, ESA, FirstNet, KT Corp., Nokia, T-Mobile USA, Telstra
	5.x	Functional requirements for a 6G Network with satellite access
5.x.x Seamless operation under mobility
The 6G RAN architecture shall support the seamless operation under mobility within and between terrestrial and non-terrestrial components of the network with minimum service disruption. The non-terrestrial components include at least GSO, MEO, LEO, multi-orbit and HAPS.
Mobility procedures shall be optimised to minimise UE battery life impact and time spent scanning for networks.
5.x.x GNSS-free operations
The 6G Radio design shall support GNSS-free operation for the non-terrestrial network.
5.x.x Harmonized radio design
The 6G Radio and 6G RAN architecture design for the TN and NTN RAT should be harmonized, and the design should be able to cover various use cases including e.g. eMBB and massive IoT.

	RP-253102
	THALES, Sateliot, Iridium, Fraunhofer IIS, Fraunhofer HHI, Novamint, Gatehouse Satcom, Airbus, ESA, Amazon
	5.4.x Broadcast/multicast services via NTN
The 6G Radio with a satellite access shall be able to provide broadcast services over an intended area.
The 6G Radio with a satellite access shall be able to provide multicast services to a group of user equipment distributed over an intended area.
5.4.x PNT services via NTN
The 6G Radio with a satellite access shall be able to provide RAT dependent GNSS independent Positioning, navigation and timing (PNT) services.
The 6GR shall be able to combine 3GPP terrestrial positioning techniques, 3GPP non-terrestrial positioning techniques, and non-3GPP positioning techniques to improve the accuracy, the availability and the integrity of the service.
The 6GR with a satellite access shall be able to provide ultra-precise location services, the need for resilient alternatives to GNSS, and the expansion of PNT service areas.


	RP-253128
	CMCC
	5.4.x.x	Features inherited from 5G
The features supported in 5G such as random access, HARQ, idle/inactive and connected mobility, etc. should be supported in 6G system.
5.4.x.x	Coverage enhancement
The 6G system should support coverage enhancements for the non-terrestrial network.
5.4.x.x	GNSS resilient/free 
The 6G system should support GNSS resilient/free for the non-terrestrial network.
5.4.x.x	Support of Voice 
The 6G system should support voice for the non-terrestrial network.
5.4.x.x	Seamless service continuity
The 6G system should support seamless service continuity for intra-TN, between TN and NTN. 
5.4.x.x	NTN-TN integration
The 6G system should support TN-NTN harmonized radio design including waveform, frame structure, RACH, HARQ operation, etc., which needs to consider the NTN specific characteristics such as large propagation delay, Doppler and high speed movement. And the 6G system should support TN-NTN coordination.

	RP-253186
	NTT DOCOMO, INC.
	Non-Terrestrial Network
6GR shall support seamless integration with Non-Terrestrial Networks to enable extended coverage, service continuity, and support for mobility across terrestrial and non-terrestrial domains.

	RP-253189
	Apple
	Proposal 2.2: For Day-1 6GR air interface, support both TN and NTN with a single scalable/harmonized design 
· Consider all orbits including LEO, MEO, and GEO.
· Consider at least the following areas for unified design with TN, considering
· Radio propagation properties, including long propagation delay, and high doppler 
· Knowledge of the satellite orbit to improve performance like mobility, RRM, etc.
· Consider at least the following areas for enhancement 
· GNSS resilient/free NTN operations
· Coexistence of UEs with GNSS and UEs without GNSS 
· Support TN-NTN in the same spectrum (e.g. TN bands) including coexistence mechanism for interference mitigation

	RP-253213
	Xiaomi
	Proposal 1: In 6G NTN, GNSS free operation is taken as baseline for common TN and NTN design.   
Proposal 2: On the support of positioning, navigation and timer for 6G NTN, wait for TN’s conclusion to have common TN and NTN design.   
Proposal 3: On the support of broadcast and multicast services for 6G NTN, wait for TN’s conclusion to have common TN and NTN design.   
Proposal 4: ISAC for NTN can be considered later (in 6G day-2) after RAN finishing ISAC study for TN.
Proposal 5: Store and forward operation is not supported for 6G NTN.

	RP-253222
	Qualcomm Incorporated
	Proposal 1: 6GR to introduce basic functionality to support NTN in day-1 (“NTN-ready”)
· Some aspects such as band definitions can be postponed to later releases.
Proposal 2: Try to maximize commonality between 6GR TN and 6GR NTN
· 6G NTN should provide an evolution / migration path from NR NTN.
· Do not specify a radio evolution path for NB-IoT NTN in day 1
Proposal 3:  Prioritize handsets (not VSAT) in the first release
Proposal 4: 6GR NTN should support MRSS with NR NTN. 
Proposal 5: 6GR NTN should support GNSS-less/resilient operation:
· UEs with GNSS location information and without GNSS location information can operate in an NTN cell.
· Further study whether the lack of GNSS location information can be due to absence of GNSS support in the device, temporary GNSS unavailability, or both.
Proposal 6: 6GR NTN should support “beam hopping” with more capable satellites than those considered in Rel-19.
Proposal 7: Study positioning / PNT based on LEO constellations in 6GR
Proposal 8: Study support of TDD in 6GR NTN, taking into account the following aspects:
· Target spectrum for NTN TDD
· Aspects related to TDD frame structure / guard interval, including the following:
· Half duplex constraints at both the UE and satellite.
· Varying propagation delay across the satellite footprint.
· Satellite-to-satellite CLI.

	RP-253292
	Huawei, HiSilicon
	Proposal 1: For handheld UE, 6G RAN design should support NTN services in the underserved area not covered by TN considering  (V)LEO constellation deployments including: 
· LoS scenario
· Body loss/NLoS scenario
· Satellite-misaligned scenario.
Proposal 2: 6G NTN shall study the support for basic service (e.g., SMS, voice call etc. ) for handheld UEs.
Proposal 3: 6G NTN should support service continuity within NTN, considering (V)LEO constellation’ deployment and massive beams per satellite.
Proposal 4: For 6G NTN, GNSS-free operation can be considered in order to reduce the system access latency and power consumption.

	RP-253106
	SK Telecom
	Proposal 1: In addition to the endorsed items in RAN #109, it is proposed to support at least the following services from 6G Day 1:
· Non-Terrestrial Network
· Positioning 
· Aerial
· Vehicles
· Mission Critical Communications

	 RP-253607
	
ZTE
	5.4	Requirements of New and Existing Services
5.4.x	Non-terrestrial network
6GR shall support voice, eMBB and IoT service in NTN with various devices, e.g., handheld, VSAT.  
6GR shall support non-terrestrial network (NTN) based on harmonized design with Terrestrial network (TN) including:
· 6G Radio design shall support various satellite constellations(e.g., LEO, MEO, GEO) with different satellite capability and charateristics, e.g., beam hopping.
· 6G Radio design shall support GNSS-based operation with resilience for the non-terrestrial network.
· 6G Radio design shall support seamless service for TN-NTN, NTN-NTN mobility.
--------------------------------------------- End of Text Proposal-------------------------------



[bookmark: _Hlk215485535]2.1.1 GNSS-Resilient/free operation
GNSS-free operation is proposed by 17 companies. It is recommended to discuss following text proposal for GNSS-free operation:
Proposal 2-1-1: Introduce ‘GNSS-Resilient/free operation’ for NTN, use following text proposal as starting point:
	5.x.x GNSS-Resilient/free operations
The 6G Radio design shall support GNSS-Resilient/free operation for the non-terrestrial network.



2.1.2 Interworking and mobility
Mobility is proposed by 13 companies. It is recommended to discuss following text proposal for mobility:
Proposal 2-1-2: Introduce ‘Interworking and mobility’ for NTN, use following text proposal as starting point:
	5.x.x Interworking and mobility
The 6G RAN architecture shall support interworking and mobility within and between terrestrial and non-terrestrial components of the network with minimum service disruption. The non-terrestrial components include at least GSO, MEO, LEO, multi-orbit and HAPS.


2.1.3 Harmonized radio design
Harmonized design between TN and NTN are proposed by 12 companies. It is recommended to discuss following text proposal:
Proposal 2-1-3: Introduce ‘Harmonized radio design’ for NTN, use following text proposal as starting point:
	5.x.x Harmonized radio design
The 6GR and 6G RAN architecture design for the TN and NTN should be harmonized, and the design should be able to cover various use cases including e.g. eMBB and massive communication (IoT).


2.1.4 Others
· PNT/Positioning 
PNT/Positioning is proposed by satellite companies. There is a separate item of “positioning and/or navigation”, it is recommended discussing requirements commonly for TN and NTN first.
	5.4.x PNT services via NTN
The 6G Radio with a satellite access shall be able to provide RAT dependent GNSS independent Positioning, navigation and timing (PNT) services.
The 6GR shall be able to combine 3GPP terrestrial positioning techniques, 3GPP non-terrestrial positioning techniques, and non-3GPP positioning techniques to improve the accuracy, the availability and the integrity of the service.
The 6GR with a satellite access shall be able to provide ultra-precise location services, the need for resilient alternatives to GNSS, and the expansion of PNT service areas.



· Broadcast/multicast services via NTN
Broadcast/multicast services is proposed by satellite companies, it is recommended to first discuss whether this should be supported for TN.
	5.4.x Broadcast/multicast services via NTN
The 6G Radio with a satellite access shall be able to provide broadcast services over an intended area.
The 6G Radio with a satellite access shall be able to provide multicast services to a group of user equipment distributed over an intended area.



· Others
	5.4.x.x	Coverage enhancement
The 6G system should support coverage enhancements for the non-terrestrial network.[CMCC]
6GR NTN should support “beam hopping” with more capable satellites than those considered in Rel-19.[Qualcomm]
5.4.x.x	Support of Voice 
The 6G system should support voice for the non-terrestrial network. [CMCC]
Proposal 2: 6G NTN shall study the support for basic service (e.g., SMS, voice call etc. ) for handheld UEs.[Huawei, HiSilicon]
5.4.x	.x  Spectrum sharing
6GR NTN should support MRSS with NR NTN. [Qualcomm]
Support TN-NTN in the same spectrum (e.g. TN bands) including coexistence mechanism for interference mitigation. [Apple]
5.4.x	.x  Duplexing
Study support of TDD in 6GR NTN, taking into account the following aspects [Qualcomm]



2.2  Aerial
	Tdoc
	Company
	Proposal

	RP-253089
	Ericsson, Airbus, AT&T, BDBOS, CATT, CHTTL, China Telecom, CMCC, DISA, Erillisverkot, FirstNet, Fujitsu, Intel, KDDI, KT Corp., Motorola Solutions, NIST, Nkom, NTT DOCOMO, SK Telecom, Softil, Spark, Spreadtrum, SyncTechno Inc, Telstra, Thales, The Netherlands Police, Verizon, Vodafone
	
5.4.X	Support for aerial UEs in 6G
The 6G Radio shall provide coverage and high-capacity connectivity for airborne UEs while fulfilling aviation and aerial-related spectrum regulations. The 6G Radio shall support mobility for airborne UEs. The 6G Radio shall allow for serving aerial UEs with both dedicated and non-dedicated deployments, with both public and non-public networks.
The 6G Radio and 6G RAN architecture shall support identifying the position, detection, identification, and management of airborne UEs, including interference management (to/from the networks, to/from land-based UEs, among aerial UEs, etc).

	RP-253129
	CMCC
	5.4.x	Requirements for 6G UAV
The 6G system shall support of airborne UEs detection, identification,authorization, flight path information providing and management of drone UEs, including interference, altitude-based measurement and mobility.

	RP-253186
	NTT DOCOMO, INC.
	6G RAN shall support 6G radio connectivity services to aerial UEs.

	RP-253223
	Qualcomm Incorporated
	5.4.x    Uncrewed Aerial Vehicles (UAV)
The 6GR and 6G RAN architecture shall support the following minimum requirements for UAV:
· Support of identification and authorization of Aerial UE.
· Support of signalling of flight path information.
· Support of altitude reporting. 
· Support of altitude-dependent configurations and mobility procedures.
· Support of minimum necessary features to comply with regulatory requirements (e.g. no-transmit zone, emission requirements).
NOTE: Transmission of BRID and DAA messages can be enabled through LTE and NR PC5 interface.

	RP-253106
	SK Telecom
	Proposal 1: In addition to the endorsed items in RAN #109, it is proposed to support at least the following services from 6G Day 1:
· Non-Terrestrial Network
· Positioning 
· Aerial
· Vehicles
· Mission Critical Communications

	RP-253481
	LG Electronics Inc.
	Proposal 1: 6G supports features related to aerial UEs, including UAV, UAM, ATG use cases from Day-1. 
Proposal 2: The features introduced for UAV and ATG in NR are considered as baseline for 6G support of aerial UEs. 
Proposal 3: GNSS-independent operation shall be supported for 6G NTN from Day-1.
Proposal 4: Spectrum aggregation for multi-connectivity between NTN and NTN or between TN and NTN shall be supported in Day-1.



30 companies propose to support Aerial communication services in 6G. It is recommended to discuss following text proposal
Proposal 2-2: 6GR should support Aerial services, use following text proposal as starting point:
	5.4.X	Support for aerial communication
The 6GR shall provide coverage and high-capacity connectivity for airborne UEs while fulfilling aviation and aerial-related regulations. The 6G Radio shall support mobility for airborne UEs. The 6G Radio shall allow for serving aerial UEs with both dedicated and non-dedicated deployments, with both public and non-public networks.
The 6GR and 6G RAN architecture shall support identifying the position, detection, identification, authorization, flight path information providing, altitude reporting and management of airborne UEs, including interference management (to/from the networks, to/from land-based UEs, among aerial UEs, etc).



2.3  FWA
	TDoc
	Company
	Proposal

	RP-253071
	T-Mobile USA Inc.,Deutsche Telekom, Ericsson, Nokia, Jio Platforms,Verizon
	5.x	Fixed wireless access (FWA)
The 6GR and 6G RAN architecture shall support fixed wireless access (FWA). 
· FWA should be an integral part of the 6GR design
· Common and scalable design that supports FWA co-existence with eMBB 

	RP-253106
	SK Telecom
	Proposal 2: It is proposed to further consider the following services with lower priority (not in Day-1 but in Day-2 or beyond):
· TSN
· FWA
· HRLLC

	RP-253186
	NTT DOCOMO, INC.
	FWA
6GR shall support FWA deployments with high-capacity, low-latency, and guaranteed QoS to enable connectivity for residential, enterprise, and industrial use cases.

	RP-253237
	Jio Platforms
	5.x	Fixed wireless access (FWA)
The 6GR and 6G RAN architecture shall support fixed wireless access (FWA).



8 companies propose to support FWA in 6G. It is recommended to discuss following text proposal
Proposal 2-3: 6GR should support FWA, use following text proposal as starting point:
	5.x	Fixed wireless access (FWA)
The 6GR and 6G RAN architecture shall support fixed wireless access (FWA). 
· FWA should be an integral part of the 6GR design
· Common and scalable design that supports FWA co-existence with eMBB 



2.4  Vehicular services
	TDoc
	Company
	Proposal

	RP-253299
	ROBERT BOSCH GmbH, BMW AG, Volkswagen AG, Toyota ITC, Fraunhofer IIS
	Proposal 1: 6GR and 6G RAN architecture should be designed to enable a native support of the vehicular services and requirements from 6G Day 1, including:
· Basic and regulatory services shall be enabled with continuity in different mobility scenarios, i.e., intra-6G and inter-RAT.
· Enhanced mobile broadband/immersive in-vehicle communication for immersive infotainment and enhanced user experience
· AI-driven vehicular services for connected/offloaded AI functionalities by enhancing the data services of 6G
· Ubiquitous Connectivity allowing seamless TN/NTN integration in 6G
· High-reliability, low-latency, and resilience for safety-critical vehicular services such as connected autonomous driving functions
Proposal 2: TR 38.914 should consider the discussions in Section 2.0 and the associated services in subsections 2.1-2.5 when drafting the Chapter of new and existing service requirements.

	RP-253106
	SK Telecom
	Proposal 1: In addition to the endorsed items in RAN #109, it is proposed to support at least the following services from 6G Day 1:
· Non-Terrestrial Network
· Positioning 
· Aerial
· Vehicles
· Mission Critical Communications



6 companies propose to support vehicular services in 6G. It is recommended to discuss following text proposal
Proposal 2-4: 6GR should support vehicular services, use following text proposal as starting point:
	5.4.x	Vehicular services
The 6GR and 6G RAN architecture shall support vehicular services [and requirements including:
Basic and regulatory services shall be enabled with continuity in different mobility scenarios, i.e., intra-6G and inter-RAT.
Enhanced mobile broadband/immersive in-vehicle communication for immersive infotainment and enhanced user experience
AI-driven vehicular services for connected/offloaded AI functionalities by enhancing the data services of 6G
Ubiquitous Connectivity allowing seamless TN/NTN integration in 6G
High-reliability, low-latency, and resilience for safety-critical vehicular services such as connected autonomous driving functions]



2.5  Mission Critical Communication
	TDoc
	Company
	Proposal

	RP-253090
	Ericsson, Airbus, AT&T, BDBOS, DISA, Erillisverkot, FirstNet, Motorola Solutions, NIST, Nkom, Softil, SyncTechno Inc, Telstra, The Netherlands Police, T-Mobile USA
	5.4.x	Mission Critical Communication Services
The 6G RAN architecture shall support critical communication services, avoiding a different architecture or multiple architectural options.
The 6G Radio shall support the QoS framework in coordination with SA2, including e.g., prioritization, pre-emption, and access control mechanisms.
The RAN design for the 6G Radio Access Technologies shall support Mission Critical Communications for diverse types of services (e.g. MCPTT, MCVideo, MCData).
5.4.x.2	Radio robustness
The 6G Radio shall provide mechanisms to enhance the privacy of radio transmissions of signals and channels.
The 6G Radio shall provide mechanisms to enhance the security of radio transmissions of system information (e.g., encryption, integrity protection, etc.).
5.4.x.3	Temporary deployments
The 6G Radio and the 6G RAN architecture shall enable simple implementations of network equipment that can be quickly and efficiently deployed, for the purpose of providing coverage, capacity, etc. The support shall include ad-hoc deployments co-located with other network deployments (e.g., extending the coverage at cell edge; subject to radio interface) and isolated ad-hoc deployments (e.g., creating a separate coverage area, possibly connected to the public CN; etc.). The support shall cover stationary ad-hoc deployments as well as ad-hoc deployments that change over time (e.g., due to moving nodes).
The 6G RAN architecture shall make it possible to utilize backhaul solutions suitable for ad-hoc deployments (e.g., with capacity limitations, with longer latencies, etc.).
5.4.x.5	Broadcast and multicast communications
The design of the 6G System shall allow for the 5G broadcast and multicast system to be reutilized, ensuring delivery to users of earlier generations and utilizing the spectrum resources in an efficient manner. 
5.4.x.6	Device-to-device communications
The 6G system shall consider device-to-device communication for critical services (e.g., ProSe) in a way that ensures interoperability with 5G D2D users without using the spectrum resources in an inefficient manner (e.g., without duplicating traffic).
UE-to-NW multi-hop relaying involving 6G and/or 5G UEs and networks shall be supported.
UE-to-UE multi-hop relaying involving 6G and/or 5G UEs shall be supported.

	RP-253106
	SK Telecom
	Proposal 1: In addition to the endorsed items in RAN #109, it is proposed to support at least the following services from 6G Day 1:
· Non-Terrestrial Network
· Positioning 
· Aerial
· Vehicles
· Mission Critical Communications



16 companies propose to support mission critical communication services in 6GR. It is recommended to use following text proposal as starting point for discussion.
Proposal 2-5: For mission critical communication services, use following text proposal as starting point for discussion:
	5.4.x     Mission Critical Communication Services
[bookmark: _Hlk199325356]The RAN design for the 6G Radio Access Technologies shall support Mission Critical Communications for diverse types of services (e.g. MCPTT, MCVideo, MCData); while avoiding a different architecture or multiple architectural options.
The 6G Radio shall provide mechanisms to enhance the privacy of radio transmissions.
The 6G Radio and the 6G RAN architecture shall support stationary ad-hoc deployments as well as ad-hoc deployments that change over time (e.g., due to moving nodes).
The design of the 6G System shall allow for the 5G broadcast and multicast system and 5G D2D to be reutilized.



2.6  Positioning and/or Navigation
	TDoc
	Company
	Proposal

	RP-253093
	Ericsson, Airbus, AT&T, BDBOS, BMW, Deutsche Telekom, FirstNet, Erillisverkot, KT Corp., Motorola Solutions, Nokia, NTT DOCOMO, Softil, SyncTechno Inc, T-Mobile USA, Telstra 
	5.4.6	Positioning
The 6GR and 6G RAN shall support positioning. The positioning methods A-GNSS and E-CID shall be supported by the 6GR and the 6G RAN.


	RP-253106
	SK Telecom
	Proposal 1: In addition to the endorsed items in RAN #109, it is proposed to support at least the following services from 6G Day 1:
· Non-Terrestrial Network
· Positioning 
· Aerial
· Vehicles
· Mission Critical Communications

	RP-253186
	NTT DOCOMO, INC.
	Positioning
6G RAN shall at least support E-CID based positioning for regulatory compliance.

	RP-253191
	ZTE Corporation
	5.4.8	Location/Positioning services
6GR shall provide location/positioning services to meet the positioning requirements in Table 5.1.14-1, considering integration sensing, positioning and communication with a lean air interface design. 
The 6GR shall enable positioning techniques including RAT-embedded and RAN-external.  
The 6GR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities and deployment of massive number of devices. 6GR positioning shall support indoors/outdoors usage scenarios and horizontal/vertical dimensions.

	RP-253225
	CEWiT
	5.4.X Location/Positioning Service
The 6GR should enable, and improve if suitable, state-of-art positioning techniques, such as RAN-based (TDOA, RTOA, M-RTT, Carrier phase based, DL-AoD, UL-AoA, Cell-ID, E-Cell ID, OTDOA, UTDOA, etc.) and RAN-external (GNSS, Bluetooth, WLAN, Terrestrial Beacon Systems (TBS), sensors, etc.).
The 6GR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities (e.g. heterogeneous networks, broadcast, MBMS) and deployment of massive number of devices. 6GR positioning shall support indoors and outdoors use cases.
6GR shall support regulatory positioning requirements and 6GS based optimization using positioning service including RAN optimization.
NR design targets for commercial positioning use cases include:
1.	Support for range of accuracy levels, latency levels and device categories
2.	Support accuracy and latency as defined in TR 22.870 for some use cases
3.	Reduced network complexity
3.	Reduced device cost
4.	Reduced device power consumption
5.	Efficient signalling over the air interface and in the network
6.	Support for hybrid positioning methods
7.	Scalability (support for large number of devices)

	RP-253277
	CATT
	The 6GR and 6G RAN architecture shall support the following requirements for location/positioning and navigation services:
· It should enable, and improve if suitable, state-of-art positioning techniques, such as RAT-dependent methods (Cell-ID, E-CID, UL-TDOA, UL-AoA, DL-TDOA, DL-AOD, Multi-RTT, etc.) and RAT-independent methods ((A-)GNSS, Bluetooth, WLAN, Terrestrial Beacon Systems (TBS), sensors, etc.). 
· 6GR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities (e.g. heterogeneous networks, broadcast) and deployment of massive number of devices. 6GR positioning shall support indoors and outdoors use cases.
The 6GR shall support regulatory positioning requirements.
The 6GR shall support the following requirements for time service:
· It should support time service and maintain time via GNSS.
· It should support provide time to the UE by network.
· It should enable the synchronization of network and UE via terrestrial time service centres when GNSS is unavailable.

	RP-253331
	QUALCOMM
	Proposal 1: It is proposed to consider the following requirements for 6G positioning (e.g. in a new sub-clause of sec 5.4):
· 6GR shall enable both RAN-embedded and RAN-external positioning techniques. 
· [bookmark: _Hlk215039738]6GR shall fulfil both regulatory positioning requirements and positioning requirements to support commercial use cases.


22 companies propose to support positioning in 6GR. 4 companies mentioned both RAN-embedded and RAN-external positioning should be enabled. Regarding RAN-embedded positioning, different techniques are mentioned by companies, e.g. A-GNSS, E-CID, or more RAN-based techniques (TDOA, RTOA, M-RTT, Carrier phase based, DL-AoD, UL-AoA, Cell-ID, E-Cell ID, OTDOA, UTDOA). Moderator suggests use following text proposal as starting point for discussion.
Proposal 2-6: 6GR should support positioning, use following text proposal as starting point:
	5.4.x	Positioning
The 6GR and 6G RAN architecture shall enable both RAN-embedded and RAN-external positioning techniques. 



2.7  HRLLC/TSN
	TDoc
	Company
	Proposal

	RP-253106
	SK Telecom
	· Proposal 2: It is proposed to further consider the following services with lower priority (not in Day-1 but in Day-2 or beyond):
-TSN
-FWA
-HRLLC

	RP-253186
	NTT DOCOMO, INC.
	TSN/HRLLC
6GR shall support a communication service that supports deterministic communication and/or isochronous communication with hyper reliability and low latency.

	RP-253191
	ZTE Corporation
	5.4.9 HRLLC 
6GR RAN design shall support Hyper Reliable and Low Latency Communication services to meet performance requirements for typical use cases on Industry and Verticals in TR 22.870. 
6GR RAN design shall support network resilience to enhance the redundancy and availability of HRLLC service considering a unified interface design with mobile broadband service.
6GR RAN shall provide mechanisms to combine HRLLC with positioning, sensing, computing and AI capabilities for Industry and Vertical scenarios in TR22.870. 


It seems low interests in HRLLC/TSN, check whether it is necessary to capture HRLLC as service in TR38.914 first.
2.8  Others
	TDoc
	Company
	Proposal

	RP-253191
	ZTE Corporation
	5.4.10	Security and Privacy related requirements relevant for Radio Access
The RAN design shall ensure support for integrity and confidentiality protection of radio signalling messages, including messages between RAN and Core network nodes and lower layer signalling messages in RAN.
The RAN design shall ensure the ability to support integrity and confidentiality protection of user plane messages, including messages between RAN and Core network nodes, with the use of such security to be configurable during security set-up.
The RAN design shall ensure the ability to support integrity protection of system information messages.
The RAN design shall ensure support for the allocation and use of identities to provide user privacy, e.g. reduce the need for sending any permanent identities in the clear.
The RAN design shall ensure the efficient establishment of RAN security mechanisms.
The RAN design shall ensure resilience against jamming.

5.4.11	SON/MDT related requirements
The RAN design for 6GR shall fulfill the following requirements:
-	User / application level QoS and QoE monitoring capability by UEs and network elements shall be supported.
-  Features which are important to initial 6G network deployment and enabling efficient data collection should be supported from Day1, including PCI conflict resolution, ANR, and continuous MDT

	RP-253130
	CMCC
	===============Service-based RAN==============
Proposal 1: Support service-based RAN for 6G to address the adaptation challenges of RAN to differentiated and customized scenario requirements.
Proposal 2: The fundamental principles of service-based design in the core network should also be applied to the RAN.
Proposal 3: Separate the UP functions from the CP functions should be supported in 6G.
Proposal 4: Modularize the function design and define at least an independent RAN NF to support new capabilities such as computing and AI.
Proposal 5: For the RAN service definition, (some) NGAP procedures can be defined as services first.
Proposal 6: Define at least capability exposure, computing control and execution, data collection and handling as RAN services.
Proposal 7: Communication models on the RAN side need to align with those of the CN.
Proposal 8: Support "stateless" NFs to enhance the scalability and resilience of the RAN.

	RP-253131
	CMCC
	===============NDT==============
Proposal 1: NDT should be introduced into RAN to provide accurate near real-time prediction, pre-validation of network policies, and proactive policy iteration and updates, so as to effectively enhance network performance.
Proposal 2: Standardized interfaces between NDT and RAN network elements shall be defined to support efficient data collection, enabling real-time synchronization from the physical network to NDT.
Proposal 3: Standardized interfaces between NDT and RAN network elements shall support real-time or near-real-time policy delivery to enable timely policy control from NDT to the physical network.
Proposal 4: 6G RAN should standardize the functions and invocation interfaces of various twin models.
Proposal 5: 6G RAN shall deploy a shared NDT across multiple geographically proximate RAN nodes, to allow cross-vendor optimization. 
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