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1 Introduction
After three NR releases, 3GPP has reached a time point to look into the next release, i.e., Rel-18. From our perspective, Rel-18 is a starting point of the next NR evolution phase, and therefore of great importance. In this contribution, CATT’s general views on Rel-18 are shared, which includes Rel-18 timeline, main drive forces, key technical areas, as well as their use cases and motivations. 
2 Rel-18 Timeline
In [1], it is indicated that in the end of the workshop there may be an initial tentative decision for the Rel-18 timeline. We therefore share our views on this. 
We believe R18 is a major version of 3GPP standardization, as it starts a 2nd phase of NR evolution that ensures continuous success of globe 5G deployment. So we suggest a timeline as shown in the figure below. 
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Figure 1 Views on Rel-18 timeline

Proposal 1
The following is endorsed for Rel-18 timeline
· RAN aim at decision of the main Rel-18 scope (R1/2/3) in 2021 December.
· Aiming at ASN.1 completion of Rel-18 in 2023 December, i.e., a 18-month period for the working groups.
3 Main drive forces for Rel-18
To ensure a successful release, it is necessary to identity its main challenges and drive forces. We believe the following are outstanding challenges for today’s 3GPP standardization and commercialization.

· Challenge 1 - Lack of widely successful innovative services/apps
· Challenge 2 - Gaps to real 5G user experience
· Challenge 3 - Difficulties to optimize a radio network with increasing complexity
Based on these, we further believe the main drive forces for the next step NR evolution should focus on tackling these challenges. More specifically, the evolution shall enable more successful services and applications that are only possible with the NR system, to narrow the performance gap, especially for bottleneck cases such as cell edge, uplink, etc. Furthermore, it shall aim at a more intelligent network that can handle all the complexities in the system. To summarize, in our view the following are the main drive forces for the 5G evolution for Rel-18 (and on).
· Drive force 1 - Improved Support of Innovative APPs & Successful Verticals 
· Drive force 2 - Enhanced System and Radio Performance
· Drive force 3 - A First Step toward AI-based Radio Network
It has been decided by PCG that the name “5G-advanced” is used for the 3GPP releases from Rel-18 on. In our view Rel-18, as the starting point of this new era, shall base on the above drive forces so that the previously discussed challenges are tackled. 
Proposal 2
Rel-18, as the starting point of the “5G-advanced” era, shall aim at the some general goals including 

· Improved Support of Innovative APPs & Successful Verticals 

· Enhanced System and Radio Performance
· A First Step toward AI-based Radio Network
4 Main topics for Rel-18
As per the RAN chair’s guidance [1], the discussions are such that all topics are categorized in three, i.e., eMBB, non-eMBB, and cross functions. It is observed that different companies are grouping the topics in different manner, which may be partially due to that the boundaries of these categories are not that clear. Nonetheless, we’d suggest the discussions in RAN could take these drive forces into account when in deciding the Rel-18 key topics. 

From our point of view, the main potential Rel-18 topics may be grouped in Table 1. In this contribution we only provide brief summary to these topics, and more details can be found in our accompanying contributions [2-18]. 
Table 1 Main topics from CATT point of view
	Cate.
	Name of the topic 
	Brief Summary

	eMBB
	Uplink MIMO [2]
	Rel-18 MIMO enhancement focuses on the UL area, including the following topics: UL frequency selective precoding (targeting FR1), Multi-panel joint transmission, Ultra high-density UL MU-MIMO, and Higher order UL MIMO.

	
	Flexible frequency usage [3]
	Enable flexible frequency usage via Serving Cell over Multi-Band (SCoMB)

	
	Mobility [4]
	Rel-18 mobility enhancement should focus on the further interruption reduction enhancement, conditional reconfiguration enhancement, and support of LTE and NR interworking in inactive state.

	
	MRMC [5]
	Enhancements for MRDC, and studies and work towards MRMC.

	
	SON/MDT[6]
	Application of SON/MDT mechanism in features introduced in Rel-16/REl-17,e.g. MBS,NPN,MR-DC enhancement and IAB.

	
	Transmission efficiency improvement[7]
	Motivations and use cases for transmission efficiency improvements, including continuation of Rel-17 UDC, further signaling overhead reduction, and may also studies other use cases such as IOT/MTC, XR, and AI.

	non-eMBB
	NR MBS [8]
	Further enhancements based on Rel-17 NR MBS framework, including for example support of Multicast reception in idle/inactive mode, FTA, MBS+DC, and dynamic control of the broadcast transmission area.

	
	Sidelink Relay [9]
	Continuation based on Rel-17 work, e.g., service continuity enhancement, U2U relay, multi-hops, multi-paths and etc. Other aspects may also be looked into. 

	
	Sidelink Enhancement [10]
	Sidelink enhancement with focus on the evolution of 5G vertical applications and address the urgent requirement for high data rate from new use-cases. CA support for sidelink should be prioritized. Enhancement for FR2/FR2.x can be considered. 

	
	NTN [11]
	Continuation of Rel-17 NTN, also with extension to Regenerative payload and ISL. Further study and support of new satellite backhauling scenarios, based on SA1 progress as well as SA2 input.

	
	Redcap [12]
	Discuss whether to support 10 and/or 5MHz RedCap UE in Rel-18. Discuss the potential UE power saving enhancements for RedCap devices for Rel-18. NR positioning for RedCap UEs should be supported in Rel-18.

	
	XR [13]
	Necessary work based on Rel-17 studies. Key aspects may include capacity, latency and power consumption. Also desirable to study KPI metric to better reflect XR and CG performance in RAN. 

	x-area or new topics
	NR positioning [14]
	Rel-18 should consider the following positioning further enhancements:

· NR positioning with carrier phase and carrier phase difference measurements; 

· NR positioning with aggregated DL/UL resources
· NR positioning for RedCap UEs
· Low power high accuracy positioning

· SL positioning 

· NR positioning for high-speed train scenario

· AI/ML-based NR positioning

	
	AI/ML for physical layer [15]
	AI for optimizing configurations/parameters for physical layer can be studied in Rel-18. This is referred to as AI-empowered physical layer. The study focuses on use case identification and evaluation methodology. The study should avoid the case that an AI module is distributed between network and UE.

	
	AI/ML for higher layer [16]
	The normative work should base on the Rel-17 SI, with both the aspect of architecture and the aspect of use cases taken into consideration. Cases not completed or sufficiently studied in Rel-17 can continue in Rel-18. Also, pending on SA1/2 progress, there may be some work in RAN2/3 scope to support AI over 5G.

	
	Energy saving [17]
	Can study both NW and UE side, to figure out the most important use cases and needed enhancements. 

	
	Duplex enhancement [18]
	For full duplex, feasibility of self-interference cancellation/suppression shall be studied first, taking into account practical effects such as coupling interference and echoes from the environment. Inter-cell/intra-cell cross link interference is also a great challenge to full duplex and shall be investigated carefully. 


It should be noted that there may be other important topics based on the market requirements as well as the companies’ interests.  
Proposal 3
The following is endorsed for further discussions to decide Rel-18 package (R1/2/3)
· eMBB
· Uplink MIMO

· Flexible frequency usage

· Mobility

· MRMC

· SON/MDT

· Transmission efficiency improvement 
· non-‎eMBB
· NR MBS

· Sidelink Relay

· Sidelink Enhancement

· NTN

· Redcap

· XR

· x-area or ‎new ‎topics
· NR positioning

· AI/ML for physical layer

· AI/ML for higher layer

· Energy saving

· Duplex enhancement
And, other topics if of major interests.
Once RAN decides on the main topics the next step is to discuss on detailed study and/or work scope for these topics. 

5 Conclusions 

In this contribution, we start with some general understanding of next step evolution of NR, and then we present general views on Rel-18 time plan, as well as main technical topics. The following are proposed for RAN consideration. 

On Rel-18 timeline
Proposal 1
The following is endorsed for Rel-18 timeline
· RAN aim at decision of the main Rel-18 scope (R1/2/3) in 2021 December.
· Aiming at ASN.1 completion of Rel-18 in 2023 December, i.e., a 18-month period for the working groups.
On main drive forces and goals for Rel-18
Proposal 2
Rel-18, as the starting point of the “5G-advanced” era, shall aim at the some general goals including 

· Improved Support of Innovative APPs & Successful Verticals 

· Enhanced System and Radio Performance
· A First Step toward AI-based Radio Network
On main Rel-18 topics and their categorization
Proposal 3
The following is endorsed for further discussions to decide Rel-18 package (R1/2/3)
· eMBB
· Uplink MIMO

· Flexible frequency usage

· Mobility

· MRMC

· SON/MDT

· Transmission efficiency improvement 
· non-‎eMBB
· NR MBS

· Sidelink Relay

· Sidelink Enhancement

· NTN

· Redcap

· XR

· x-area or ‎new ‎topics
· NR positioning

· AI/ML for physical layer

· AI/ML for higher layer

· Energy saving

· Duplex enhancement
And, other topics if of major interests.
Once RAN decides on the main topics the next step is to discuss on detailed study and/or work scope for these topics. 
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