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1   Introduction
At the 3GPP TSG RAN #71 meeting, the Study Item description on “New Radio Access Technology” was approved [1]. RAN aims at addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].

The TR clause 8 defines a requirement;

-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Including high performance inter-RAT mobility and multi-RAT aggregation/connectivity. This shall be supported for both collocated and non-collocated site deployments.

4G/3G/2G MSR (Multi-Standard Radio) base station has been widely supported by major network vendors and was studied in 3GPP [3]. Supporting new RAT by MSR base station as multi-RAT RAN is a straightforward solution for tight interworking between the new RAT and LTE in collocated site deployments.
This contribution proposes further details regarding multi-RAT RAN supporting the new RAT, LTE and WLAN.
2   Motivation of Multi-RAT RAN

MSR is welcomed by mobile operators at least for below reasons. These reasons are still valid for the deployment of the new RAT.
2.1   CAPEX reduction by cell site sharing
For some operators, particularly in very dense or historical urban environments, cell site procurement can be a challenging task. In these cases, operators need to consider compactness when deploying equipment in the field. Because the baseband tends to be the largest component and the most flexible in terms of placement, it is a prime target for compression. Multi-RAT RAN provides an appealing solution to this problem by merging multiple technologies into a single space while unifying support infrastructure.
2.2   CAPEX reduction by cell platform reusing

In multi-RAT RAN, each technology shares common auxiliary infrastructure such as cabinet cooling, security, battery backup and backhaul. Significant additional cost savings can be realized in terms of deployment, electricity and maintenance costs. When an operator is dealing with hundreds or thousands of base stations across a wide geographical area, these savings can have a significant impact on the bottom line. 
2.3   Inter-RAT aggregation

With 5G, LTE and WLAN in same AN (access node), the ANC (Access Node Controller) could aggregate the multiple RAT together in terms of either carrier aggregation or dual/multiple connectivity.  
2.4   Inter-RAT mobility

With multiple RATs in same AN, the inter-RAT mobility performance could be significantly improved by:

· Seamless UE context transfer

· Measurement result sharing for optimal handover decision and fast access to target cell

· No or less impact to core network: with common interface to core network, the inter-RAT intra-AN mobility can be performed without involving core network in advance. This reduces the user plane interruption.
2.5   Inter-RAT load balance

Inter-RAT load balance could be a special case of inter-RAT handover. As described section 2.4, inter-RAT intra-AN mobility performance is very good. With multiple RATs in same AN, the ANC knows the load of each RAT accurately and hence can make accurate and timely decision. 
Observation 1: Multi-RAT RAN saves CAPEX, improves the performance of inter-RAT aggregation, inter-RAT mobility and inter-RAT load balance.

3   Architecture of multi-RAT RAN and CN
Figure 1 shows a logical architecture of multi-RAT RAN and CN.

[image: image1.emf]MR-CN

5G C-plane 5G-GW

MR-AN

5G AN WLAN AN LTE eNB

Ng1-C Ng1-U

Ng2-U/C


Figure 1: Multi-RAT RAN and CN Architecture
MR-AN (Multi-RAT Access Node) is the Multi-RAT base station. MR-CN includes 5G C-plane and 5G-GW. 5G-GW is the common U-plane anchor for inter 4G/5G/WLAN mobility. 5G-GW may be deployed closer to edge for shorter backhaul delay. 5G C-plane is the common C-plane entity for 4G/5G/WLAN mobility management, session management and security.
Proposal 1: Multi-RAT Access Node (MR-AN) shall be defined for collocated deployment of the new RAT, LTE and WLAN, in conjunction with SA2.

To enable independent RAN and CN evolution, RAN-CN interface i.e. Ng1 should be supported across all the relevant RATs, i.e., 4G/5G/WLAN. 
Proposal 2: Multi-RAT common RAN-CN interface shall be defined.

NFV enables operator to easily support multiple VSNs (virtual service network) on the core network cloud platform. Network Slicing enables each VSN to carry a kind of services. For example, as Figure 2 shows, URLLC is carried by specially tuned URLLC VSN; MTC service is carried over specially tuned mMTC VSN. MR-AN connects UE to the optimal core network (VSN or regular core network) per UE’s service request. 
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Figure 2: Network Slicing
Proposal 3: Network Slicing shall be defined for operator to route service to specialize VSN.

4   Conclusion 

Observation 1: Multi-RAT RAN saves CAPEX, improves the performance of inter-RAT aggregation, inter-RAT mobility and inter-RAT load balance.

Proposal 1: Multi-RAT Access Node (MR-AN) shall be defined for collocated deployment of the new RAT, LTE and WLAN, in conjunction with SA2.

Proposal 2: Multi-RAT common RAN-CN interface shall be defined.

Proposal 3: Network Slicing shall be defined for operator to route service to specialize VSN.

5   References
[1] RP-160671, WID: “Study on NR New Radio Access Technology”, NTT DoCoMo

[2] TR38.913, “Study on Scenarios and Requirements for Next Generation Access Technologies”, 3GPP

[3] TS 37.104, “E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception”, 3GPP

3GPP


_1521057697.vsd
MR-CN


5G C-plane


5G-GW


MR-AN


5G AN


WLAN AN


LTE eNB


Ng1-C


Ng1-U


Ng2-U/C



