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1	Introduction
Uu enhancements for advanced V2X use cases is one of the objectives of the NR V2X SI for Rel.16 [1]. It first aims at evaluating whether Rel-15 NR Uu and LTE Uu interfaces can support advanced V2X use cases, and then study possible enhancements. On this topic, the following was agreed during RAN1#94bis and RAN1#95.
	Agreements:
· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
Agreements:
· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). 
· Reports of Uu V2X traffic-related information (at least for periodic traffic).
Agreements:
· DCI is used to identify the type-2 UL configured grant to be activated or released. 
· FFS Single DCI for multiple type-2 UL configured grants.
Agreements:
· From RAN1 perspective, NR UE reporting on Uu that include at least traffic periodicity, timing offset, and message size is beneficial at least for the purpose of managing multiple UL configured grants.
Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.




In this paper, we propose some more enhancements on NR Uu interface to support advanced V2X use cases. 

2	Discussion on feasibility
Based on the discussion and evaluations in our previous contribution [2], we conclude that NR Uu can effectively support V2X use cases. Although no longer in scope of the V2X SI, it is worth noting that RAN1 has agreed simpler traffic models when it comes to remote driving.
[bookmark: _Toc534993137]RAN1 captures in the conclusion part of the TR that from RAN1 point of view, NR Uu interface can effectively support the V2X use cases.
Given that the NR V2X includes remote driving as a use case, we think it is necessary to add a reference in TR 38.885 to the URLLC TR.
[bookmark: _Toc534993138]TR 38.885 includes a reference to the URLLC TR. 
4	Further enhancements 
[bookmark: _Toc525913338][bookmark: _Toc525913579][bookmark: _Toc525913339][bookmark: _Toc525913580][bookmark: _Toc525913340][bookmark: _Toc525913581][bookmark: _Toc525913341][bookmark: _Toc525913582]In RAN1#95, it was agreed that a DCI is used for the identification of type-2 UL configured grant to be activated or deactivated. Furthermore, it was discussed whether it is possible to activate or deactivate multiple grants simultaneously using a single DCI. In our view, the motivation of specifying a DCI format which can activate/deactivate multiple grants is not clear. In addition, it leads to less flexible design since the number of configured grants or the number of supported serving cells may change in future NR releases which would require a new DCI format. Therefore, we propose to support a DCI-based activation and deactivation per configured grant. 
[bookmark: _Toc534993152]Motivation to support single DCI to (de-)activate multiple configured grants simultaneously is not clear and it leads to less flexible design.
[bookmark: _Toc534993139]DCI based (de-)activation is done per UL configured grant. 
Similar to LTE, NR Uu support DL SPS configuration. However, the supported periodicities are not well suited for V2X uses cases. For example, CAM-like periodicities are not currently supported. Moreover, very short periodicities (i.e., below 10 ms), which are required by advanced V2X use cases are not supported either. In our view, the specification should support them.
[bookmark: _Toc534993140]NR Uu supports DL SPS configurations with periodicities that are relevant for V2X services, including 1 and 100 ms. 
Furthermore, V2X use cases results in periodic and aperiodic traffic which requires to be delivered with low latency. Therefor, as in multiple UL configured grants, it is beneficial to support multiple DL SPS configurations active simultaneously. This reduces the DCI overhead which would be required in case of dynamic scheduling. 
[bookmark: _Toc534993141]NR Uu supports having multiple simultaneously active DL SPS configurations.
In Rel. 15 NR Uu, the UE is mandated to send HARQ feedback, i.e. ACK or NACK, after the decoding attempt of scheduled PDSCH. Transmission of NACK, however, is only useful for the gNB to distinguish between the failure cases i.e. DCI not received and PDSCH not decodable. Since the DCI in DL SPS is preconfigured, the transmission of NACK might be not required at least for certain V2X services, e.g. for those services with strict latency requirement for which more prompt dynamically scheduled retransmissions might be required. So, it is possible that the UE is configured to skip the transmission of NACK in case PDSCH is not decoded. However, ACK is transmitted regularly if PDSCH can be decoded properly. 
[bookmark: _Toc534993153]NACK transmissions might be not required in case of DL SPS. 
[bookmark: _Toc534993142]UE may be configured to skip NACK transmissions when it is configured with  DL SPS. 
However, skipping NACK transmissions requires DL SPS grant confirmation similar to UL configured grant. The UE may send such confirmation using different ways and it is to be further studied by RAN1/RAN2. 
[bookmark: _Toc534993143]RAN1/RAN2 studies procedures to support DL SPS confirmation upon activation/release of DL SPS via DCI.  
Similar to the DL, we believe that also for the UL, configured UL grant confirmation should be investigated. RAN1 has agreed that it is supported the possibility to have multiple active UL configured grants in a given BWP in a given cell. Since in current NR specification, the configured grant confirmation is a zero-bit message it might be ambiguous to figure out at the eNB side which configured UL grant activation/release command the UE has really received. Without any enhancement to this functionality, it might be challenging for the eNB to activate/release at the same time multiple configured UL grant, due to the mentioned ambiguity issue.
[bookmark: _Toc534993144]RAN1/RAN2 studies procedures to support UL SPS confirmation, upon activation/release of UL SPS via DCI
In RAN1#94bis, it was agreed to support UE reports. Such reports were also introduced in LTE. However, many aspects of the reports are left up to UE implementation. Consequently, they are of limited use to the eNB. In our view, a formal framework is necessary in NR.
[bookmark: _Toc528949619][bookmark: _Toc528949707][bookmark: _Toc528948199][bookmark: _Toc534993145]UE reports of traffic characteristics are not left up to UE implementation. Specific rules are introduced on contents and triggers. 
Also, in addition to traffic related information, it is also beneficial to report UE’s speed and direction. Such information will help gNB to predict handovers or to manage platoon-based configuration.
[bookmark: _Toc534993146]In addition to UE report on position, UE reports on speed and direction are also supported.     
Finally, the aspect of Uu and PC5 coexistence deserves special attention. For correct operation of both interfaces (e.g., pool dimensioning, etc.), it is necessary that the network has detailed knowledge of the load of the PC5 resources.
[bookmark: _Toc534993147]In addition to the agreed reports, NR supports the following UE reports:
· [bookmark: _Toc534993148]PC5 traffic related information
· [bookmark: _Toc534993149]Utilization of the radio resources in the PC5 pool (e.g., CBR, etc.)
· [bookmark: _Toc534993150]Interference measurements on the radio resources in the PC5 pool.
[bookmark: _GoBack]5		Broadcast/multicast for NR Uu
The existing NR specifications do not support broadcast/multicast downlink transmissions. In the previous meetings, there were discussions on whether BC/MC for NR Uu should be studied or not. In our view, this study is out of scope for two reasons:
· At the time of drafting the NR V2X SID, there was a discussion on whether broadcast/multicast should be one of the objectives or not. Given that the study was supported only by a minority of companies, that the scope of the SI was already quite larger, and that the duration was quite short, it was agreed to leave out BC/MC for NR Uu.
· BC/MC is a complex feature with many implications beyond RAN1 and even other RAN WGs. When it comes to use cases, V2X is only one of them, arguably not even the most prominent one. Consequently, we believe that BC/MC should be studied in a dedicated SI. Only after the basic structure of NR Uu BC/MC is in place, it is reasonable to study the application to V2X and potential enhancements targeting specific use cases.
[bookmark: _Toc528949626][bookmark: _Toc528949713][bookmark: _Toc528948205][bookmark: _Toc534993151]Broadcast and multicast for NR Uu are not studied in the NR V2X study item. 
6	Conclusions
In the previous sections we made the following observations: 
Observation 1	Motivation to support single DCI to (de-)activate multiple configured grants simultaneously is not clear and it leads to less flexible design.
Observation 2	NACK transmissions might be not required in case of DL SPS.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 captures in the conclusion part of the TR that from RAN1 point of view, NR Uu interface can effectively support the V2X use cases.
Proposal 2	TR 38.885 includes a reference to the URLLC TR.
Proposal 3	DCI based (de-)activation is done per UL configured grant.
Proposal 4	NR Uu supports DL SPS configurations with periodicities that are relevant for V2X services, including 1 and 100 ms.
Proposal 5	NR Uu supports having multiple simultaneously active DL SPS configurations.
Proposal 6	UE may be configured to skip NACK transmissions when it is configured with  DL SPS.
Proposal 7	RAN1/RAN2 studies procedures to support DL SPS confirmation upon activation/release of DL SPS via DCI.
Proposal 8	RAN1/RAN2 studies procedures to support UL SPS confirmation, upon activation/release of UL SPS via DCI
Proposal 9	UE reports of traffic characteristics are not left up to UE implementation. Specific rules are introduced on contents and triggers.
Proposal 10	In addition to UE report on position, UE reports on speed and direction are also supported.
Proposal 11	In addition to the agreed reports, NR supports the following UE reports:
	PC5 traffic related information
	Utilization of the radio resources in the PC5 pool (e.g., CBR, etc.)
	Interference measurements on the radio resources in the PC5 pool.
Proposal 12	Broadcast and multicast for NR Uu are not studied in the NR V2X study item.
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