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[bookmark: _Ref174151459][bookmark: _Ref189809556]1	Introduction
The WID in [1] includes the following objective on resource allocation
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.


In this paper we discuss some miscellaneous issues on resource allocation, including the coexistence of mode 1 and mode 2 and pool selection.
[bookmark: _Ref178064866]2	Coexistence of Mode 1 and Mode 2
2.1	UE level aspects
Coexistence of Mode 1 and Mode 2 at a UE level is a complex issue, given that each mode has a fundamentally different way of managing the resources. This means that intra-UE collisions between Mode 1 and Mode 2 are possible and indeed likely. For example, given the lack of coordination between schedulers, a UE may be scheduled to perform multiple transmissions at the same time; or half-duplex may cause severe impairments; etc. The WID assigns very low priority to this topic, which rules out any complex framework. Nevertheless, we think that it is possible to ensure coexistence of Mode 1 and Mode 2 in some cases. One prominent case is the simultaneous operation of Mode 1 in a licensed carrier (e.g., at 2 GHz) and Mode 2 in an unlicensed carrier (e.g., at 5.9 GHz). In this case, each mode uses a different channel and indeed a different band. Thus, the impairments that the modes create to each other are very small, if any. Of course, the separation between bands is critical. This topic is beyond RAN1 scope, though.
[bookmark: _Toc21376933]In a given carrier, a UE operates only one mode at the time.
[bookmark: _Toc21376934]UE simultaneously operating Mode 1 and Mode 2 is allowed in carriers belonging to different bands. RAN4 may further restrict the bands.
2.2	System level aspects
One important issue to address is the issue of coexistence of users using Mode 1 and Mode 2. We envision two possible ways to realize this coexistence in the same carrier:
· Segregate Mode 1 and Mode 2 transmissions in different resources. Effectively, this means dedicating one or more pools of resources to Mode-2 transmissions, while scheduling Mode-1 transmissions on other resources. This solution is simple and avoids any harmful interference between transmissions using different modes. However, appropriately splitting the resources between both modes is difficult and the optimal distribution may be different for each cell and may also vary over time, depending on the instantaneous load.
· Introduce mechanisms for coexistence of transmissions from both modes in the same resources. While this approach is more flexible, it is not trivial to specify given that each mode follows a different resource allocation paradigm (i.e., NW-based for Mode 1 and UE-autonomous for Mode 2).
We note that the first approach is just a matter of network configuration and, thus, is already supported. In a sense, the second approach is also a matter of network configuration. However, proper operation requires some additional mechanisms to facilitate the coexistence.
[bookmark: _Toc21376935]NR sidelink supports mechanisms to facilitate Mode 1 UEs and Mode 2 UEs operating in the same pool.
One possible mechanism is to ensure that Mode 2 transmissions avoid collision with Mode 1 transmission at least in the same way as they do with other Mode 2 transmissions. To that end, it is necessary that the Mode-1 UEs make use of the reservation signalling capabilities in SCI. This is illustrated in Figure 1.
[bookmark: _Toc21376936]A UE transmitting using a Mode-1 grant (dynamic or configured) uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
[image: ]
[bookmark: _Ref16172399]Figure 1. Resource reservation for Mode-1 grants.
3	Pool selection
To support transmissions with and without HARQ feedback, NR sidelink supports pools with and without PSFCH resources. Clearly, a transmission with associated HARQ feedback must be placed in a pool with PSFCH resources, whereas a transmission without associated HARQ feedback can, in principle, be carried in any pool. Clearly, a Mode-2 UE must select resources from the right pool.
[bookmark: _Toc21376931]Given that NR sidelink supports transmissions with and without HARQ feedback and pools with and without PSFCH resources, a framework for pool selection is necessary.
In our view, the natural order is to perform pool selection and, then, selection of resources from within it [2]. 
[bookmark: _Toc16355096][bookmark: _Toc21376932]To obtain a Mode-2 grant, the UE first selects a pool and then applies the resource allocation procedure to the selected pool.
[bookmark: _Toc16355098][bookmark: _Toc21376937]NR sidelink supports Mode 2 pool selection with restriction, at least, by the HARQ mode required for transmission. 
a. [bookmark: _Toc16355099][bookmark: _Toc21376938]For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected. 
b. [bookmark: _Toc16355100][bookmark: _Toc21376939]For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	Given that NR sidelink supports transmissions with and without HARQ feedback and pools with and without PSFCH resources, a framework for pool selection is necessary.
Observation 2	To obtain a Mode-2 grant, the UE first selects a pool and then applies the resource allocation procedure to the selected pool.
Based on the discussion in the previous sections we propose the following:
Proposal 1	In a given carrier, a UE operates only one mode at the time.
Proposal 2	UE simultaneously operating Mode 1 and Mode 2 is allowed in carriers belonging to different bands. RAN4 may further restrict the bands.
Proposal 3	NR sidelink supports mechanisms to facilitate Mode 1 UEs and Mode 2 UEs operating in the same pool.
Proposal 4	A UE transmitting using a Mode-1 grant (dynamic or configured) uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
Proposal 5	NR sidelink supports Mode 2 pool selection with restriction, at least, by the HARQ mode required for transmission.
a.	For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected.
b.	For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.
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