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Introduction
According to the new SID description in [1], the following issues should be discussed in NR Sidelink study:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
In LTE Sidelink communication, PSCCH/PSSCH resource pools are configured for V2X sidelink broadcast.  As listed above, Sidelink unicast, groupcast and broadcast should be supported in NR Sidelink. Considering that, we need to discuss the Sidelink resource pool scheme in NR as it is seen as being a basic requirement.  In this contribution, we present some preliminary discussions on the resource pool related requirements and issues.
Discussion
Necessity of Sidelink Resource pool
In LTE Sidelink communication, resource pools are configured to provide the available resources for Sidelink.  It is mainly because of the Sidelink communication characteristics of broadcasting and blind detecting of SCI which requires a certain number of PSCCH resources.  For NR Sidelink communication, not only broadcast but unicast and groupcast should also be supported.  It means that similar requirements and schemes of LTE Sidelink broadcast communication, i.e., resource pool communication scheme, should be considered for NR Sidelink broadcast and groupcast.  For Sidelink unicast, although the signaling is exchanged between two UEs and the point-to-point connection may be established, a resource pool should be assigned at least for initial connection setup or SCI detection. 
Besides that, a mode 4-like resource scheme needs to be considered in NR Sidelink design which also requires determinate resource pool for resource selecting and SCI blind detecting.  Considering the above factors, we propose to confirm that a Sidelink resource pool configuration on NR Sidelink, at least for groupcast, broadcast and mode 4-like scheme is needed. 
Proposal 1:  Sidelink resource pool should be configured on NR Sidelink.
Resource pool structure
For V2X Sidelink communication in LTE, FDM PSCCH/PSSCH resource pools are defined while the TDM scheme of PSCCH/PSSCH resource pool allocation are excluded due to the high requirement of latency. 
In NR, although symbol level resource allocation can be achieved, TDM PSCCH/PSSCH resource pool may not be suitable for Sidelink for the reason that not all the X/U symbols can be used for V2X signalling, as well as the number and position of available symbols for Sidelink are limited.  In general, TDM PSCCH/PSSCH resource pool means that the UE needs to transmit SCI and data on different symbols.  It may introduce extra latency, especially when the resource pool is assigned on non-consecutive symbols as shown in Figure 1, and it may aggravate half-duplex.  Considering that, a strict TDM PSCCH/PSSCH resource pool structure in which the two resource pools are configured, with different symbols, is not appropriate for NR Sidelink. 
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Figure 1: An example of TDM PSCCH/PSSCH resource pools with non-consecutive symbols
Observation 1: TDM PSCCH and PSSCH resource pool structure may not be appropriate for NR Sidelink since it may introduce extra latency while PSCCH and PSSCH are transmitted on different symbols. 
Similar to the LTE Sidelink scheme, FDM PSCCH/PSSCH resource pool structure can be reused in NR, which means that both PSCCH and PSSCH resources are assigned with different PRBs on every symbol used for Sidelink. Using FDM PSCCH/PSSCH resource pool, there is no latency issues as SCI and data can be transmitted on the same symbol, as illustrated in Figure 2.
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Figure 2: An example of FDM PSCCH/PSSCH resource pools
Besides that, FDM resource pool scheme has another significant advantage in which there is no limitation on time domain resource allocation.  In other words, it keeps a consistency of PSCCH/PSSCH resource pool structure on each symbol for Sidelink, no matter which type of U/X symbols is used for Sidelink.  Furthermore, it reduces the potential complexity of Sidelink resource pool allocation.
Proposal 2: FDM PSCCH and PSSCH resource pool should be considered for NR Sidelink. 
Compared to the legacy TDM or FDM resource pool scheme, an integrate Sidelink resource pool structure should be considered in the NR Sidelink discussion. 
An integrate resource pool for Sidelink is defined as being the resources included in the resource pool that can be used for V2X signalling transmission and either PSCCH or PSSCH channel resources can be flexibly configured within it, an example is shown in Figure 3. It sets no limitation for Sidelink resource allocation and provides more space for PSCCH/PSSCH channel scheme. 
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Figure 3: An example of integrate PSCCH/PSSCH resource pools
However, one issue related to integrate Sidelink resource pool that needs to be discussed is the flexible relationship between PSCCH channel and PSSCH channel resource as the resources of two channels can be assigned at any symbols and PRBs.  In addition, PSCCH channel resources should be blind detected by V2X UE to obtain SCI.  Therefore, the configured PSCCH channel resources within the integrate resource pool should be indicated.
Proposal 3: The integrate Sidelink resource pool scheme, i.e. the resources included in the Sidelink resource pool can be used as PSCCH channel resource or PSSCH channel resource which can be flexibly configured, should be further studied. 
Resource pool allocation 
Sidelink resource pools should be pre-configured or indicated to V2X UE.  For the case that resources are multiplexed between V2X UEs and cellular UEs, Sidelink resource pool may occupy partial resources of Uu and be assigned by gNB. In order to inform the Sidelink resource pool configuration to all V2X UEs, especially for RRC-idle UEs, the Sidelink resource pool allocation should be indicated by broadcast signalling. Furthermore, dedicated or group common configuration can be indicated by RRC signalling for RRC-connected UEs. 
 Proposal 4: Sidelink resource pool should be assigned by broadcast signalling or dedicated RRC signalling. 
At the same time, the resources included in Sidelink resource pool should not conflict with Uu, i.e., the symbol type should be in line with the cell common configuration. As discussed in [2], the symbol type which can be used for Sidelink should be determined.  In theory, UL and X symbols configured by cell common signalling can be assigned for V2X communication and further study may be needed. For instance, if using UL symbol for Sidelink, the resource pool configuration should indicate symbols configured as cell common UL symbols as the resources for Sidelink.  In other words, Sidelink resource pool allocation should be based on the Uu cell common configuration. 
Proposal 5: When the Sidelink resources are multiplexing with Uu, the type of symbols which are included in Sidelink resource pool should be in line with Uu cell common configuration, i.e. using Uu cell common configured UL and/or X symbol for Sidelink   
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Conclusion
In this paper, some preliminary issues of Sidelink resource pool allocation are discussed and the following proposals are given as following:
Proposal 1:  Sidelink resource pool should be configured on NR Sidelink.
Observation 1: TDM PSCCH and PSSCH resource pool structure may not be appropriate for NR Sidelink since it may introduce extra latency while PSCCH and PSSCH are transmitted on different symbols. 
Proposal 2: FDM PSCCH and PSSCH resource pool should be considered for NR Sidelink.
Proposal 3: The integrate Sidelink resource pool scheme, i.e. the resources included in the Sidelink resource pool can be used as PSCCH channel resource or PSSCH channel resource which can be flexibly configured, should be further studied.
Proposal 4: Sidelink resource pool should be assigned by broadcast signalling or dedicated RRC signalling.
Proposal 5: When the Sidelink resources are multiplexing with Uu, the type of symbols which are included in Sidelink resource pool should be in line with Uu cell common configuration, i.e. using Uu cell common configured UL and/or X symbol for Sidelink 
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