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1. Introduction

Following the approval of the new SID on the evolution of the 2Rx exception for vehicle mounted UE [1], RAN4 is tasked to investigate the following aspects:
1. The impact of 2Rx vehicle mounted UE on coverage and throughput and the possible ways to avoid or at least minimize such impact.

· Link budget with 2 RX vehicular UE 
· TCU receiver RF chain and architecture

· Coverage and throughput impacts at system level

2. Methods to distinguish vehicular UE from handheld UE

· Methods to define vehicle mounted UEs 

· Methods to verify conformance and GCF certification (excluding OTA scope)
This paper proposes the means to distinguish vehicle UE from handheld UE.

2. Motivation
The impact of 2Rx vehicle mounted UE on network coverage is currently being analysed in RAN4 with no agreements so far on the results. If this exception is eventually granted, it becomes essential that 3GPP takes the necessary actions to differentiate the vehicle UE equipped with 2Rx from other UE where 4Rx is mandatory for certain NR bands. During RAN4#88-Bis, an LS was sent to GCF to obtain feedback on possible methods which could be adopted in the certification procedure [2]. Certification and the definition of RAN5 test cases would be intended for the device, e.g. the telematics control unit (TCU) as mentioned in [1]. Nevertheless, with the introduction of 2Rx vehicle devices, there will be a risk of 2Rx NR modems being manufactured. If such modems were integrated into devices other that vehicle UEs, there would be a considerable impact on the network performance, which is not acceptable. Given that not all UEs are GCF certified, it is crucial for the network to authorise the 2Rx device to verify that it belongs to a vehicle subscriber. This also has the added benefit of applying specific QoS policies for vehicle devices.
3. Proposal
As highlighted in [3], RRC signalling alone is not sufficient to address the problem since this would only distinguish 2Rx devices from 4Rx in the network The solution also requires the network to be aware that this is a vehicle subscriber in order to authorise the use of the [certified] 2Rx device. Although there are multiple ways that this authorisation could be done, it is proposed to adopt the approach of using the RFSP/SPID parameter and defining a new SPID value for “vehicle authorised for 2Rx use” as in Annex I of TS 36.300. 

The advantage of using the RFSP approach is that it is already fully standardised for both EPC and 5GCore. It is based on the RFSP parameter being loaded using existing Q&M processes into the HSS/UDM, and supplied to the MME/AMF when the UE Attaches (or does Tracking Area Update) in that MME/AMF. Then at every RRC Connection Establishment, the MME/AMF supplies the RFSP value to the RAN, and the RAN can then use “vehicle authorised for 2Rx use” value in combination with the UE’s Radio Access Capabilities, to control (e.g. limit or reject) radio resource allocation to 2Rx devices that are not in authorised vehicles. 

With regard to RFSP, the relevant EPS specifications are the system level Stage 2 specification in TS 23.401 (see clause 4.3.6); the HSS to MME signalling in TS 29.272 (see clauses 7.3.2 and 7.3.46); the E-UTRAN stage 2 specification in TS 36.300 (clause 16.1.8 and Annex I); the MME to eNB signalling in TS 36.413 (e.g. see clauses 8.3.1.2, 8.3.4.1, 8.4.2.2, 8.6.2.2, and 9.2.1.39) and similar signalling for X2 handovers in TS 36.423. The specification references for 5GCore and NG-RAN can be derived from the EPS references.
Proposal 1: If and when 2Rx vehicle UE exception is granted, request RAN 2 (possibly copying SA2) to specify UE Radio Access Capability signalling for a device that uses “2Rx”, and, to specify a single SPID value in TS 36.300 Annex I and in TS 38.300 to indicate “vehicle authorised for 2Rx use”. 
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