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1 Introduction

This contribution discusses the following open issues on resource allocation for NR sidelink.

· Resource pool sharing between Mode 1 and Mode 2

· Simultaneous configuration of Mode 1 and Mode 2
· Different transmissions of a TB using different Modes

2 Discussion
On resource pool sharing between Mode 1 and Mode 2
This section discusses an issue on resource pool sharing between NR V2X Mode 1 and Mode 2 UEs.
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Figure 1: Illustration of sidelink communications between in-coverage/out-of-coverage UEs

In order that in-coverage UEs and out-of-coverage UEs communicate with each other as shown in Figure 1, each UE’s RX resource pool should include other UE’s TX resource pool. Then, regarding TX resource pools, Mode 1 and Mode 2 UEs may have a common resource pool or they may have separate TX resource pools as illustrated in Figure 2, where resource pools 1 and 2 are used for Modes 1 and 2 operations, respectively. In this setting, RX resource pools configured for Mode 1 and Mode 2 UEs should include both resource pools 1 and 2.
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Figure 2: Example of separate TX resource pools for Mode 1 and Mode 2.
In Rel-14 LTE V2X, TX resource pools are separately configured for Mode 3 and Mode 4 because different UE’s behaviours are required for each Mode, i.e., UE using Mode 4 performs a sensing operation to select its transmission resource but UE using Mode 3 does not. This separate configuration of the TX resource pools has some benefits: 1) it makes system simple and 2) performance of Mode 3 UEs and/or Mode 4 UEs can be guaranteed by network. However, it is not efficient in terms of resource utilization. To overcome this drawback, Rel-15 LTE V2X allows UEs to share a resource pool for Mode 3 and Mode 4 at the cost of additional UEs’ complexity. For example, Mode 3 UEs have to set the resource reservation field in SCI to the SPS period. Also, they need to perform a sensing operation likewise Mode 4 and report the sensing results to eNB, in order to assist eNB scheduling.
Similar to LTE Rel-14/15 V2X, decision on whether or not to support resource pool sharing between Mode 1 and Mode 2 in Rel-16 NR V2X should be made. Considering time line of Rel-16 NR V2X, it is preferred to deprioritize this issue in Rel-16 and it can be specified in Rel-17 sidelink enhancement. 
Observation 1: Resource pool sharing between Mode 1 and Mode 2 is beneficial in terms of resource utilization. However, it causes additional UE complexity and requires more standardization efforts.
On simultaneous configuration of Mode 1 and Mode 2

From RAN1 point-of-view, clarification on simultaneous configuration of Mode 1 and Mode 2 is necessary, especially regarding whether it means simultaneous transmission or not. If it is interpreted as simultaneous transmission of Mode 1 and Mode 2, support of this aspect is not desirable because transmission power should be shared by Mode 1 and Mode 2, which results to loss in sidelink coverage. Also, it will require more standardization work for sidelink power control procedure and/or transmission power allocation between Mode 1 and Mode 2.
Another interpretation is that both Modes are configured but at a given time, either Mode 1 or Mode 2 is utilized. In such case, a rule for selecting the transmission mode needs to be discussed. For example, it may be proposed that UE determines its transmission mode depending on QoS and/or priority provided by higher layers. This seems to be seen as a simple approach but it is not clear how to map QoS/priority and transmission mode. Also, this solution cannot take a full benefit of Mode 1 where the network has a full control of a UE. The other way is to define a priority rule for UE to select the transmission mode. One simple example of the rule is that Mode 1 has higher priority than Mode 2. However, it can be argued that since Mode 1 includes dynamic grant, Type-1 configured grant and Type-2 configured grant, whether the exemplified rule above can be applied regardless of dynamic grant, Type-1 and Type-2 configured grants. So, more standardization work is required.
On the other hand, the following agreement was made in RAN2#108: Simultaneous Mode 1 and Mode 2 operation is deprioritized from RAN2 point of view in Rel-16. Considering that design of Mode 1 and Mode 2 is not completed yet in both RAN1 and RAN2, discussion on this issue should be postponed to Rel-17.
Observation 2: Simultaneous configuration of Mode 1 and Mode 2 requires lots of standardization efforts.
On different transmissions of a TB with different Modes
The other issue is whether or not to allow different transmissions of a TB by using different Modes and the following cases may be considered:

Case 1) when Mode 2-UE fails its initial transmission of a TB, the UE retransmits that TB using Mode 1.

Case 2) when Mode 2 UE already reaches maximum number of retransmissions for a same TB but delivery of that TB is still failed, UE changes its transmission mode to Mode 1.

Both Case 1) and Case 2) can happen in feedback-based PSSCH retransmissions but cannot happen in blind retransmissions because TX UE has to know whether its transmission is successful or not. So, applicability of these mechanisms is limited. Also, for Case 1), the latency and UE power consumption are increased because TX UE has to request Mode 1 resource and wait for gNB’s scheduling. Other than this operation, TX UE can directly retransmit the TB on the resource reserved for feedback-based PSSCH retransmissions when TX UE recognizes the failure of initial transmission of that TB. For Case 2), on the other hand, when the maximum number of retransmissions for a TB is reached, MAC layers at the TX and RX UE sides have to dump that TB from HARQ buffer. In such case, the TB is missed but if ARQ is supported by upper layer, then upper layer can indicate MAC layer to trigger HARQ for the missing TB. If ARQ is not supported by upper layer, how to handle it is up to UE implementation, i.e., UE starts to run new HARQ process for Mode 2 other than UE starts to request its transmission resource for Mode 1. 
So far, there is no strong motivation to support Case 1) and/or Case 2) because its application is limited to a certain scenario. Also, it is noted that for support of Case 1) and Case 2), simultaneous configuration of Mode 1 and Mode 2 would be an essential prerequisite. So, if simultaneous configuration of Mode 1 and Mode 2 is not supported in Rel-16, then it is natural not to introduce different transmissions of a TB using different Modes in Rel-16. 

Observation 3: Motivations to support different transmissions of a TB using different Modes have not been identified.
According to the observations 1, 2, and 3, the following is proposed:
Proposal: The following aspects are not supported in Rel-16 NR SL.
· Resource pool sharing between Mode 1 and Mode 2

· Simultaneous configuration of Mode 1 and Mode 2
· Different transmissions of a TB using different Modes
3 Conclusion

In this contribution, we have discussed open issues on simultaneous configuration of Mode 1 and Mode 2 for a UE. The following have been observed and proposed:

Observation 1: Resource pool sharing between Mode 1 and Mode 2 is beneficial in terms of resource utilization. However, it causes additional UE complexity and requires more standardization efforts.
Observation 2: Simultaneous configuration of Mode 1 and Mode 2 requires lots of standardization efforts.
Observation 3: Technical justifications to support different transmissions of a TB using different Modes have not been identified.

Proposal: The following aspects are not supported in Rel-16 NR SL.
· Resource pool sharing between Mode 1 and Mode 2

· Simultaneous configuration of Mode 1 and Mode 2
· Different transmissions of a TB using different Modes
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