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1	Introduction
In RAN#80, a study item on NR V2X is approved [1]. Among others, one objective of the study item is to study the necessary enhancements related to the network control of sidelink, which is given as below:
	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 paper, we discuss the level of network control on LTE sidelink. The discussion on network (LTE/NR) controlling NR sidelink is found in our companion contribution [2]. 
[bookmark: _Ref178064866]2	Discussion
In Release 14/15, Uu-based sidelink configuration is allowed. According to it, LTE network can provide sidelink configuration to the UEs under its coverage in the form of either dedicated RRC signalling or broadcast information i.e. SIB signalling. The configuration includes the basic system information such as resource pool configuration, synchronization information, etc. The UEs always follow the received configuration by the network. In addition, Release 14/15 also enables a resource allocation (RA) mode allowing more control of network over sidelink aka. mode-3. Such RA mode is particularly useful for interference control allowing better resource management.
[bookmark: _Toc525928112]Network control over sidelink enables better interference management and resource utilization. 
In Release 15, NR Uu is specified which can operate in both non-standalone fashion and standalone manner. Furthermore, if it is mandated by the regulator to use LTE sidelink for day-1 safety V2X applications and NR for more advanced use cases, considering the scenario of coexisting LTE and NR sidelink in standalone NR network, it may be beneficial to introduce enhancements which allow NR Uu to configure and control the LTE sidelink. To provide LTE sidelink configuration to the UE, an RRC and/or SIB message has to be introduced in NR. In this way, a UE under NR coverage will configure its LTE sidelink according to the received system information. However, in our view, changes to the existing NR signaling procedure should be minimized. 
[bookmark: _Toc525928040]Minimize changes to NR signaling procedures to support LTE SL transmissions. 
As mentioned in [2] for the converse situation (i.e., LTE Uu controlling NR sidelink),  the use of NR Uu to control resource allocation over LTE sidelink (i.e. tighter network control or mode-3 type of control) has important implications on existing hardware. In this regard, different RAT aspects need to be considered while specifying such support. For example, LTE and NR numerology, frame structure and their corresponding timing aspects can be drastically different. 
[bookmark: _Toc525928113]NR Uu controlling RA for LTE sidelink has large specification and scheduler implementation complexity.  
Following the discussion in [2], we propose that RAN1 prioritizes the study of RRC/SIB level of gNB control on LTE sidelink. 
[bookmark: _Toc525928041]RAN1 prioritizes the study of RRC/SIB level of gNB control on LTE sidelink transmissions.
3	System configuration for coexistence
In this section we discuss system configurations aspect related to the coexistence of LTE SL and NR (Uu or SL). 
In our view, it is interesting to specify the system in a way that allows for deploying LTE SL in-band with NR (Uu or SL). Note that the current SID restricts the coexistence of LTE SL and NR (Uu or SL) to happen on separate resources. That is, co-channel coexistence is not under considerations. Although this restriction does away with many problems, issues related to sub-carrier spacing (SCS) remain. For the case that LTE SL and NR use the same SCS, segregation of the systems using resource pools is enough. In contrast, for the case that LTE SL and NR use different SCS, then it is necessary to prevent inter-carrier interference. From an NR UE perspective, this can be achieved by configuring NR operation in a bandwidth part (BWP) where LTE SL transmission cannot happen (including any necessary guard bands).
In summary:
· If LTE SL operates in (part of) an NR carrier using the same SCS, the two systems can be separated using non-overlapping pools (see Figure 1 left).
· If LTE SL operates in (part of) an NR carrier using different SCS, then the NR UEs must be configured with a BWP that is separate in frequency from the LTE SL carrier (see Figure 1 right).
· LTE SL UEs are configured following Rel-14 specification (including carrier frequency, system bandwidth, resource pools, etc.) and are unaware of the presence of the NR carrier.
[image: ]
[bookmark: _Ref525897997]Figure 1. System configuration for LTE SL operating in (part of) an NR carrier with the same sub-carrier spacing (left) and with different sub-carrier spacing (right).
[bookmark: _Toc525928114]NR in-band with LTE SL is interesting for allowing deployment of multiple services in the same spectrum.
[bookmark: _Toc525928042]NR supports in-band deployment of LTE SL. From an NR point of view:
· [bookmark: _Toc525928043]For same SCS, separation through non-overlapping pools is assumed.
· [bookmark: _Toc525928044]For different SCS, separation through non-overlapping BWPs is assumed.

4	Conclusion
In the previous section, we made the following observations: 
Observation 1	Network control over sidelink enables better interference management and resource utilization.
Observation 2	NR Uu controlling RA for LTE sidelink has large specification and scheduler implementation complexity.
Observation 3	NR in-band with LTE SL is interesting for allowing deployment of multiple services in the same spectrum.
Based on the discussion in the previous section, we propose the following:
Proposal 1	Minimize changes to NR signaling procedures to support LTE SL transmissions.
Proposal 2	RAN1 prioritizes the study of RRC/SIB level of gNB control on LTE sidelink transmissions.
Proposal 3	NR supports in-band deployment of LTE SL. From an NR point of view:
	For same SCS, separation through non-overlapping pools is assumed.
	For different SCS, separation through non-overlapping BWPs is assumed.
References
[bookmark: _Ref517369951][bookmark: _Ref525891583][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-181480, “New SID: Study on NR V2X”, RAN#80.
[bookmark: _Ref525891561]R1-1811597, “On network control of NR sidelink”, Ericsson, RAN1#94bis, October 2018.
R1-1811592, “Physical layer structures for NR V2X”, Ericsson, RAN1#94bis, October 2018.


image1.png
LTE SL using SCS_1 in Pool_A

LTE SL using SCS_1

NR using SCS_1 in Pool_B

NR BWP using SCS_2

System BW from NR point of view

System BW from LTE SL point of view

>

System BW from NR point of view

System BW from LTE SL point of view

>





