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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:

· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 

· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 
In this contribution, we discuss the techniques which needs to be studied to support inter-RAT scheduling.
2 Discussion

[image: image1.emf]LTE SL-MAC

NR SL-MAC

LTE SL-MAC

NR SL-MAC

eNB gNB

LTE SL-MAC

NR SL-MAC


Figure 1 The scenario of inter-RAT control
The scenario is shown in the figure above, where the dual-mode UE (which is both LTE SL capable and also NR SL capable), experiencing 3 different coverage cases (from left to right):

· LTE-coverage only;

· LTE and NR coverage at the same time;

· NR-coverage only. 
2.1 Issue-1: Whether to do inter-RAT control
So comparing with the legacy system in Rel-14/15, UE has to additionally decide how to behave in 2 new coverage case, i.e., when it is inter-RAT Uu coverage, together with or without intra-RAT Uu coverage. Here the inter-RAT coverage means:
· For LTE sidelink, NR Uu coverage is the inter-RAT Uu coverage;

· For NR sidelink, LTE Uu coverage is the inter-RAT Uu coverage;

Table 1 Different coverage status in Rel-14/15 and Rel-16

	Rel-14/15
	Out-of-coverage
	
	
	Within in intra-RAT Uu coverage

	Rel-16
	Out-of-coverage
	Within in inter-RAT Uu coverage
	Within in intra-RAT and inter-RAT Uu coverage
	Within in intra-RAT Uu coverage


Therefore, the problem can be categorized into two folders:
A. When the UE is inter-RAT Uu coverage: how the UE decide upon the following two manners:

1) Following pre-configuration for mode-2 operation;

2) Following inter-RAT Uu configuration for mode-1/2 operation;

B. When the UE is in both intra-RAT and inter-RAT Uu coverage: how the UE decide upon the following three manners:

1) Following pre-configuration for mode-2 operation;

2) Following inter-RAT Uu configuration for mode-1/2 operation;

3) Following intra-RAT Uu configuration for mode-1/2 operation;
The detailed input factors could be UE capability, setting within the pre-configuration at UE side, or network configuration (limited to RRC_Connected UE).

Proposal 1 Study how for the UE to decide on following pre-configuration or inter-RAT Uu control when it is in inter-RAT Uu coverage.

Proposal 2 Study how for the UE to decide on following pre-configuration, intra-RAT Uu control or inter-RAT Uu control when it is in both intra and inter-RAT Uu coverage.

2.2 Issue-2: How to do inter-RAT control?
2.2.1 DL network configuration
Limited to RAN2 scope, the network configuration would be on RRC level, i.e., SIB and dedicated RRC (DCI format design is more in RAN1 scope). Looking at the progress of NR for Uu interface, the RRC messages are defined in 36.331 and 38.331 separately for E-UTRAN and NR related procedures – then the issue is how to enable the inter-RAT RRC configuration:

· Either similarly, if assume LTE/NR-V2X configuration is to be defined in 36.331 / 38.331 separately, one just needs to define an octet string in one specification by referring to another specification, i.e., 36.331 refer to 38.331 when LTE Uu is to configure NR sidelink, or 38.331 refers to 36.331 when NR Uu is to configure LTE sidelink. 

· Or another solution is to introduce LTE-V2X related configuration into 38.331 explicitly and introduce NR-V2X related configuration into 36.331 explicitly.

Proposal 3 Study how to define the RRC configuration in case of inter-RAT control.
2.2.2 UL UE report 
Looking at the intra-RAT control, there are the following procedures defined in LTE for sidelink:

· SidelinkUEInformation, to report the interested TX / RX carrier, the on-going traffic (in the form of destination address) and sync type;
· Resource request / grant: to request resource via SR/BSR/UEAssistanceInformation, and network provides grant via RRC and DCI;

· Sidelink related measurement: to measurement on CBR and resource availability on sidelink resource pools.

Due to the introduction of inter-RAT control, from the network perspective, it has to know whether the UL report / request above is for intra- or inter-RAT.
Observation 1 Due to the introduction of inter-RAT control, the network has to know whether the UE report / request is for intra- or inter-RAT.

Within all these procedure, some are done per-frequency, e.g., the report on interested TX/RX carrier, and sidelink measurement, and thus considering the assumption that LTE-V2X and NR-V2X would be deployed at different carrier, one does not further differentiate between intra-RAT and inter-RAT by the concerned frequency. However, for the others like SR/BSR, there might be an ambiguity from network perspective, i.e., not sure whether the UE report / request the information for inter-RAT and intra-RAT, and thus hard to provide SL grant / SL-related configuration accordingly.

Proposal 4 Study whether the UE needs to differentiate between inter-RAT and intra-RAT for UL report/request from UE, and if any how to do this.
Proposal 5 Agree the TP in Annex.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Due to the introduction of inter-RAT control, the network has to know whether the UE report / request is for intra- or inter-RAT.


Based on the observations, we propose:
Proposal 1
Study how for the UE to decide on following pre-configuration or inter-RAT Uu control when it is in inter-RAT Uu coverage.
Proposal 2
Study how for the UE to decide on following pre-configuration, intra-RAT Uu control or inter-RAT Uu control when it is in both intra and inter-RAT Uu coverage.
Proposal 3
Study how to define the RRC configuration in case of inter-RAT control.
Proposal 4
Study whether the UE needs to differentiate between inter-RAT and intra-RAT for UL report/request from UE, and if any how to do this.
Proposal 5
Agree the TP in Annex.
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6.2
Uu-based sidelink resource allocation/configuration
For inter-RAT Uu control on sidelink, the following aspects need to be studied: 
A. when the UE is inter-RAT Uu coverage: the UE has to operate in either of the two following manners:

1) Following pre-configuration for mode-2 operation;

2) Following inter-RAT Uu configuration for mode-1/2 operation;

B. When the UE is in both intra-RAT and inter-RAT Uu coverage: the UE has to operate in either of the three following manners:

1) Following pre-configuration for mode-2 operation;

2) Following inter-RAT Uu configuration for mode-1/2 operation;

3) Following intra-RAT Uu configuration for mode-1/2 operation;

The detailed input factors could be either based on the setting within the pre-configuration at UE side, or rely on network configuration. And when one manner is selected, it is to study whether the UE needs to differentiate between inter-RAT and intra-RAT for in report/request, and if any how to do this.
	CHANGE END
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