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1. Introduction

In RAN1#94bis meeting, the following agreements were made for Uu-based sidelink resource allocation/configuration. [1]:
	Agreements:

· It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications

· FFS details

· Further study impact and benefits of LTE Uu managing NR mode-1 SL communications
Agreements:

· It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications

· From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific

· Signalling details up to RAN2

· Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 

Agreements:

Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:

· Dynamic resource allocation

· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)

· Grant free transmission i.e., configured NR grant type-1

Agreements:

· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 


In this contribution, we discuss aspects on Uu-based sidelink resource allocation/configuration.
2. Enhancement of NR Uu to control NR sidelink
Unlike LTE Uu interface, slot format which includes downlink, uplink, and flexible symbols is newly defined in Rel. 15 NR Uu interface. The configuration of slot format is provided by cell specific or UE dedicated higher layer signaling, or provided by DCI if the corresponding UE is configured to monitor PDCCH for DCI format 2-0. In RAN1#94 meeting, there was a discussion for sidelink resources on licensed carrier based on Rel. 15 signaling mentioned above, and several options were listed. Considering the coexistence with Rel. 15 NR Uu, the discussion based on Rel. 15 signaling for determining resources to be used for NR sidelink in licensed carrier can be a starting point. Discussion on Rel. 16 signaling, e.g., whether to adopt signaling for new part such as ‘sidelink’ in slot format indication, can be initiated afterwards.

Basically, sidelink needs to avoid downlink transmission in order to prevent performance loss due to interference from it. Regarding the slot format, one possible approach is to use uplink symbols which are determined by cell-specific semi-static D/U assignment. Then, there occurs an issue whether flexible symbols which are determined by cell-specific semi-static D/U assignment and can be configured as uplink symbols are used to sidelink or not. If sidelink uses the flexible symbols, sidelink resources may need to be dynamically (re)configured because the configuration for the flexible symbols can be dynamically provided by DCI. It would be rather challenging if dynamic resource (re)configuration is adopted especially for out-of-coverage UEs. Furthermore, inter-cell interference can be another issue due to the different configuration on flexible symbols in different cells. Therefore, at least uplink symbols configured by cell specific higher layer signaling can be used to NR sidelink and further study is needed to decide whether flexible symbols are used for NR sidelink.

Proposal 1: Based on Rel. 15 signaling for slot format indication, at least uplink symbols configured by cell specific higher layer signaling in NR Uu is used for NR sidelink. FFS whether to use flexible symbols.

No matter which type(s) of symbols, i.e., uplink and/or flexible symbols, is(are) used for NR sidelink, there occurs an issue related to the imbalance of the number of corresponding symbols in each slot. The imbalance of the number of symbols across slots can be compensated by using flexible control and shared channel structure. As alternative approaches, restructuring the NR Uu slots for constructing sidelink resource pool in which a time unit has the same length can be considered, or gNB can just control the slot structure so that the number of symbols in each slot would be the same for sidelink transmission/reception resource.
Proposal 2: Further study is needed on how to handle the case when the number of available symbols in each slot is not the same.

If uplink symbols are used for sidelink, Uu uplink and sidelink can be FDMed
. Then, inband emission from sidelink transmission can affect the Uu. In order to mitigate the interference from sidelink transmission, power control can be applied to sidelink. In Rel-12/13 LTE D2D, open-loop power control based on downlink pathloss was adopted for sidelink mode 1 and 2 in order to mitigate this issue. In addition, some closed-loop power control was defined in LTE sidelink mode 1 as a method to control the sidelink transmit power more tightly. Similarly, NR sidelink can support sidelink transmit power control – open-loop power control based on downlink pathloss and closed-loop power control based on TPC from gNB– such that the performance degradation of sidelink transmission is minimized. Furthermore, if power control is applied to sidelink, cell edge sidelink UE would transmit with higher power which may cause high interference to sidelink transmissions from cell center UEs. Rel-12/13 LTE D2D introduced the resource pool separation based on DL RSRP in mode 2 operation so that UEs having similar transmit power level are multiplexed in the same resource pool, and a similar solution can be considered for NR sidleink if power control based on downlink pathloss is adopted.

Proposal 3: Sidelink open-loop power control based on downlink pathloss is supported for in-coverage UE in the licensed spectrum. FFS how/whether to handle the sidelink power difference depending on the position of in-coverage UE.

Observation 1: Followings can further be discussed considering the coexistence with Uu.

· How/whether to support sidelink closed-loop power control (e.g., based on TPC from gNB)

· Resource pool separation based on downlink RSRP
As described in our companion paper for RAN2#104 meeting [2], it would not be an efficient way that gNB manages all UEs for unicast/groupcast considering network/signaling overhead for connection management. Therefore, in order to alleviate the complexity of scheduling unicast/groupcast transmission in Mode 1, it can be considered for a UE to forward sidelink grants generated by the gNB to another UE.
Proposal 4: In order to alleviate the complexity of scheduling unicast/groupcast transmission in Mode 1, it can be considered for a UE to forward sidelink grants generated by the gNB to another UE.

3. Conclusions

In this contribution, we discussed some aspects on Uu-based sidelink resource allocation/configuration. Based on the above discussion, our proposals and observations are given as follows:
Proposal 1: Based on Rel. 15 signaling for slot format indication, at least uplink symbols configured by cell specific higher layer signaling in NR Uu is used for NR sidelink. FFS whether to use flexible symbols.

Proposal 2: Further study is needed on how to handle the case when the number of available symbols in each slot is not the same.

Proposal 3: Sidelink open-loop power control based on downlink pathloss is supported for in-coverage UE in the licensed spectrum. FFS how/whether to handle the sidelink power difference depending on the position of in-coverage UE.

Observation 1: Followings can further be discussed considering the coexistence with Uu.

· How/whether to support sidelink closed-loop power control (e.g., based on TPC from gNB)

· Resource pool separation based on downlink RSRP
Proposal 4: In order to alleviate the complexity of scheduling unicast/groupcast transmission in Mode 1, it can be considered for a UE to forward sidelink grants generated by the gNB to another UE.
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� One may consider TDM of sidelink and UL, but this will incur a longer latency in both sidelink and UL which is undesirable in applications requiring short latency.





