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1   Introduction
The SID on “Study on New Radio Access Technology” was agreed in RAN#71 [1]. The first objective is to study a single technical framework to meet the diverse KPI requirements given in [2] as follows.
Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including
· Enhanced mobile broadband

· Massive machine-type-communications
· Ultra reliable and low latency communications 
Also SA2 has initiated the study on architecture for next generation system and agreed many high level architectural requirements [3]. In this document, we provide our general considerations on the new RAT operation from higher layer perspective (RAN2&RAN3) and corresponding design target, taking into account KPIs/ high level architectural requirements in [2] [3]. 
2   Discussion

Diverse families of usage scenarios including eMBB, mMTC and URLLC and ten deployment scenarios have been captured in [2]. In addition, overall 19 KPIs have been identified for different usage scenarios and deployment scenarios. The KPIs may target specific usage scenarios and/or deployment scenarios. It is expected that the new KPIs and new deployment scenarios would be introduced during the RAN requirements study. Further, SA2 has agreed the high level architectural requirements in [3], wherein overall 22 requirements are described for the architecture study. 
Within these 19 KPIs and 22 SA2 high level architectural requirements, some of them have much impact on higher layer (RAN2 & RAN3) specific aspects. To save our time, and make the study more efficiency, it is beneficial to identify these RAN2&RAN3 specific KPI/requirement and corresponding issues first, and treat them with high priority in RAN2 & RAN3. 
2.1   RAN2 & RAN3 key issues
The following analyzes key issues and their corresponding KPIs as well as SA2 architectural requirements. For each key issue, the design targets are proposed. 
1) Key issue 1: Radio access network architecture, interface protocols
For the new RAT, the new architecture could be designed without the limitation of backward compatibility to LTE. SA2 has agreed the following high level architectural requirements
· Allow independent evolutions of core network and RAN, and minimize access dependencies

· Support multiple simultaneous connections of an UE via multiple access technologies.
· Support network sharing.
Hence, the new RAT should suffice the following design targets. 
· The functional split between the new RAT and the new core should take the one between the LTE and EPC as baseline for study.
· The new RAT could act as the anchor point for LTE or other non-3GPP systems to the new core. 
· The new architecture should allow the operation of newly introduced features such as network slicing etc. 

· The new architecture should allow network sharing.  

2) Key issue 2: support of Network slicing
SA2 has agreed that a network slice is composed of all the network functions (NFs) that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs [3]. Different network slices would require different requirements and different operations over RAN. In [1], RAN agreed to study and identify specification impacts of enabling the realization of Network Slicing. To support network slicing we should consider:
· How network slice selection function should be supported by CN-AN interface?
· How RAN should support the concept of “network slicing”; we could assume that CN conveys network slice relevant information to RAN so that RAN can provide optimized functions and procedures for efficient service provisioning.
·  UE association with multiple network slices simultaneously should be studied. 
3) Key issue 3: support of low latency and low signalling overhead 
SA2  high level architectural requirement:
· Support optimized mechanisms to control (includes avoiding) signalling congestion
RAN KPIs:

· Further the control plane latency from IDLE state to Active state has been targeted 10ms in [2];
· User plane latency, and latency for infrequent packets; 
The infrequent small packet transmission would become typical for the new RAT. As indicated in [2], the target control plane latency would be 10ms. The user plane latency requirements for URLLC are specified as 0.5ms for DL and 0.5ms for UL. On the other hand, infrequent small packet transmission would incur large signaling overhead for each small packet transmission and heavy network signaling overload due to large number of MTC devices. 
To address these KPIs/requirements, RAN2/RAN3 could consider:
· Non-dynamic request and grant solutions in order to save latency, signalling overhead and UE battery consumption. 

· Congestion avoidance to allow large connection density (up to 1 000 000 device/km2 in [2])
· Initial access considering the diverse service requirements. 
4) Key issue 4: support of new Mobility requirement
The following requirements/KPIs should be addressed under mobility scope:

SA2 high level architectural mobility requirement: 
· Efficiently support different levels of UE mobility (including stationary UE(s)) / service continuity
RAN KPIs, the 0ms mobility interruption time is proposed for intra-system mobility for the new RAT, and the maximum user speed would be 500km/h.

These pose many challenges for mobility procedure. For dense network, the handover signalling overhead and UE battery consumption would be big issues especially for high-speed UEs. To address this, the new RAT should study: 
· New mobility handling to meet the required interruption time without excessive signalling overhead and without too much energy consumption for the UEs 
5) Key issue 5: QoS for diverse services and requirements
SA2 is working on QoS framework in order to provide adequate QoS handling for diverse service requirements. 
In RAN, many KPIs including latency, reliability etc are also related to QoS handling. 
From RAN perspective, we should study the restrictions of existing solution first, and also take into account SA2 progress on QoS frame work.  
6) Key issue 6: support of diverse services/scenario from air interface design
SA2 has agreed the following high level architectural requirement. 
· Support Architecture enhancements for vertical applications.
In addition, RAN [1] also agreed to study a single framework to support different scenarios/requirement, and should be forward compatible. 

Considering these requirements, it is desirable for the new RAT to develop a unified efficient service multiplexing. This not only could adapt to different use cases instead of different independent design for each individual use case, but also reduce the inter-dependency with L1. Specifically, it should study
· A unified air interface to adapt to a variety of service requirements, spectrum characteristics and device capabilities. 
· Flexible and scalable air interface protocol architecture.
Based on the analysis above, Table I gives the higher-layer (RAN2&RAN3) specific key issues and their corresponding design targets taking KPIs/high-level architectural requirements into account. 
Proposal 1: The key issues and corresponding design targets listed in Table 1 should be studied with high priority. 

Table I: key issues for RAN2 and RAN3 and corresponding design targets/scopes
	Key issues
	Design targets/scopes


	Key issue 1: Radio access network architecture
	· The functional split between the new RAT and the new core should take the one between the LTE and EPC as baseline for study.

· The new RAT could act as the anchor point for LTE or other non-3GPP systems to the new core. 
· The new architecture should allow the operation of newly introduced features such as network slicing etc. 

· The new architecture should allow network sharing. .

	Key issue 2: Support of network slicing
	· How network slice selection function should be supported by CN-AN interface? 

· How RAN should support the concept of “network slicing”; we could consider that CN conveys network slice relevant information to RAN so that RAN can provide optimized functions and procedures for efficient service provisioning.
·  UE association with multiple network slices simultaneously should be studied

	Key issue 3: support of low latency and low signalling overhead 
	· Non-dynamic request and grant solutions in order to save latency, signalling overhead and UE battery consumption. 
· Congestion avoidance to allow large connection density (up to 1 000 000 device/km2 in [2])
· Initial access considering the diverse service requirements. 

	Key issue 4: support of new Mobility requirement
	· New mobility handling to meet the required interruption time without excessive signalling overhead and without too much energy consumption for the UEs 

	Key issue 5: support of QoS for diverse services and requirements
	· We should study the restrictions of existing solution first, and also take into account SA2 progress on QoS frame work.

	Key issue 6:  support of diverse services/scenario from air interface design 
	· A unified air interface to adapt to a variety of service requirements, spectrum characteristics and device capabilities.. 

· Flexible and scalable air interface protocol architecture.


3   Conclusion
In this paper, we discussed higher-layer (RAN2 and RAN3) specific Key issues taking into account KPIs/architectural requirements from RAN and SA, and we have the following proposal:
Proposal 1: The key issues and corresponding design targets/scopes listed in Table 1 should be studied with high priority. 
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