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At RAN#86, a Rel-17 WI for NR sidelink enhancement has been approved [2], with a note captured as follows [3]: 
· NR Sidelink enhancements: Power efficiency, Resource allocation and potential other critical leftovers (TBD in March) 
The intention of this was to allow in March 2020 a discussion of what change to the scope could be appropriate, aided by the knowledge of the first cycle of Rel-16 maintenance in RAN1, and the target core part completion date for RAN2, 3, and 4 [1]. Now that cycle has concluded, we provide our views on the status of Rel-16 and on what should be considered for critical leftovers in Rel-17. 
Progress of Rel-16 NR V2X
RAN1 entered the maintenance phase after December 2019, and covered substantial ground in the February e-meeting, in each of the major technical areas of physical-layer structures, physical-layer procedures, mode 1 and mode 2 resource allocation, sidelink synchronization, and QoS. The WI is reaching a mature state, and the remaining critical open issues for all parts of RAN1 work can be readily handled in Q2.
RAN2, 3, and 4 have a March 2020 target for their core part work, and it appears that RAN2 and RAN3 will extend this plan until June 2020, along with the expected general extension of Rel-16. 
Overall, by the time of the core part completion, there is not expected to be a Rel-16 feature which is only partially completed within the release.

Observation 1: Rel-16 NR V2X maintenance in RAN1 has made significant progress across all agenda items in RAN1#100-e. Corrections with major RAN1 concerns and RAN2 impacts were addressed.

Observation 2:RAN2 and RAN3 are expected to extend their core part work on NR V2X to align with the end of Rel-16 in June 2020 (RAN#88). RAN4 core part is expected to complete in March 2020 (RAN#87-e).

Observation 3: Critical leftovers for Rel-17 sidelink enhancement can consider features not standardized at all in Rel-16, since there is not a partially-agreed critical Rel-16 feature to be removed.

Critical leftovers of Rel-16 NR V2X
FR2 operation
The following agreements were made in RAN1#96
Agreements:
· RAN1 concludes the following regarding beam management:
· Beam management is beneficial
· RAN1 has conducted limited study on the beam management.
· In FR1, it is feasible to support V2X use cases without beam management.
· In FR2, it is feasible to support some V2X use cases without beam management in some scenarios.
· Panel selection is necessary to improve the communication range in FR2.
RAN1 has studied and agreed that beam management is beneficial. However, due to limited time, there is no support of beam management in FR1 nor FR2. According to the Rel-16 WID [4], NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. However, the remaining FR2 optimization except numerologies (60 kHz and 120 kHz SCS) and PT-RS is not defined. In this case, a 5G-V2X UE cannot properly operate in FR2. For example, the following agreements were made in RAN1#98:
Agreements:
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
· For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}

Here FR2 is considered for SSB design, but no further description will be provided relating to beam reporting/indication or other FR2 aspects in Rel-16.
Based on TS 22.186 [5], NR V2X is required to support 700-1000 Mbps data rate for higher degree of automation for extended sensors (see table in the Annex). However, given the 70 MHz bandwidth in band n47 and the 50 MHz bandwidth in band n38, such requirements are hard or impossible to fulfil in Rel-16. Moreover, NR has shown much interest in commercial use cases such as XR scenarios. VR based video transmission requires Gbps-level user-experienced data rate according to TS 22.261 [6] (see table in the Annex). It is practical that XR services are also supported by NR SL to allow offloading of processing from devices with more limited processing capability and battery power, and offloading heavy data transfers to/from the cellular network. As illustrated in Figure 1, the Gbps-level video data is transmitted from a UE, e.g., cellphone, to a XR headset via NR sidelink. Yet, the large bandwidth in FR2 is essential in order to support such high-resolution video streaming. 
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Observation 4: Sidelink FR2 is needed to fulfill the data rate requirements for commercial sidelink use cases.
In NR Uu interface, support of FR2 operation is based on UE capability. For those UEs that are capable of FR2 communication, it is straightforward  to use their already mounted FR2 RF hardware with little UE complexity introduced. 

Observation 5: Support of sidelink FR2 in Rel-17 can reuse already-present FR2 RF hardware, and introduces little additional UE complexity.

Proposal 1: Support for sidelink in FR2 is a critical leftover from Rel-16, and should be included in the Rel-17 NR sidelink enhancements WID, as a subset of the Rel-15/16 Uu design. 

Support of multiple numerologies
During RAN#86, a number of automotive companies [7] showed great interest to support having multiple subcarrier spacings configurable in one sidelink carrier, and this is important for future NR V2X commercial successes to address concerns from automotive sector. This can be easily achieved by defining multiple SL-BWPs in a sidelink carrier.
SL-BWP is supported in Rel-16, allowing configuration to use 15 kHz, 30 kHz and 60 kHz SCS in FR1 and 60 kHz and 120 kHz SCS in FR2. However, taking into account the time allocation in Rel-16, only one SL-BWP is configured to all the UEs in a given sidelink carrier. Although it may be suitable for NR V2X deployments where configurations are common over a wide area, this significantly reduces the flexibility to support diverse services with different numerologies for NR sidelink compared to that for NR Uu where multiple BWP configuration are supported. 
In addition, support for multiple SL-BWPs to be configured to a UE, including narrow SL-BWPs, can benefit power saving for UEs in public safety and commercial use cases where power consumption needs to be minimized. 

Proposal 2: Support for multiple SL-BWPs to be configured per carrier is a critical leftover from Rel-16, and should be included in the Rel-17 NR sidelink enhancements WID.

Timeline of Rel-17 sidelink enhancements WI
Initially, the RAN1 start of the Rel-17 sidelink enhancement WI was one cycle later than most other full-release length WIs. This was to account for the relatively high amount of maintenance tasks for RAN1 in 2020-Q1. However, with the conversion of February and April WG meetings to e-meetings, and the consequent delay to the start of all other Rel-17 WIs, Rel-16 V2X will have reached the same state of maturity as other Rel-16 WIs by the time of the May WG meetings. Thus, there is no further need to offset the start of the Rel-17 sidelink enhancements work item after the beginning of the release.

Proposal 3: The Rel-17 sidelink enhancements WI is scheduled to begin at the start of Rel-17 work in RAN1.

Conclusions
We provided our views on Rel-16 maintenance and critical leftovers. Observing that the RAN1 maintenance phase will have progressed substantially by the time Rel-17 begins such that NR V2X is of a similar level of maturity as other Rel-16 WIs, there is no longer any need to offset the start of Rel-17 sidelink enhancement work compared to other WIs. The addition of critical leftovers from Rel-16 to the Rel-17 WID should include support for FR2 in sidelink as well as configuration of multiple numerologies / SL-BWPs in a sidelink carrier.

Observation 1: Rel-16 NR V2X maintenance in RAN1 has made significant progress across all agenda items in RAN1#100-e. Corrections with major RAN1 concerns and RAN2 impacts were addressed.
Observation 2:RAN2 and RAN3 are expected to extend their core part work on NR V2X to align with the end of Rel-16 in June 2020 (RAN#88). RAN4 core part is expected to complete in March 2020 (RAN#87-e).
Observation 3: Critical leftovers for Rel-17 sidelink enhancement can consider features not standardized at all in Rel-16, since there is not a partially-agreed critical Rel-16 feature to be removed.
Observation 4: Sidelink FR2 is needed to fulfill the data rate requirements for commercial sidelink use cases.
Observation 5: Support of sidelink FR2 in Rel-17 can reuse already-present FR2 RF hardware, and introduces little additional UE complexity.

Proposal 1: Support for sidelink in FR2 is a critical leftover from Rel-16, and should be included in the Rel-17 NR sidelink enhancements WID, as a subset of the Rel-15/16 Uu design. 
Proposal 2: Support for multiple SL-BWPs to be configured per carrier is a critical leftover from Rel-16, and should be included in the Rel-17 NR sidelink enhancements WID.
Proposal 3: The Rel-17 sidelink enhancements WI is scheduled to begin at the start of Rel-17 work in RAN1.
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Annex
TS 22.186, Table 5.4-1 Performance requirements for extended sensors
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message /Sec)
	Max 
end-to-end
latency
(ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Scenario
	Degree
	
	
	
	
	
	
	

	Sensor information sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-001]
	1600
	10
	100
	99
	
	1000

	
	Higher degree of automation
	[R.5.4-002]
	
	
	10
	95
	25
(NOTE 1)
	

	
	
	[R.5.4-003]
	
	
	3
	99.999
	50
	200

	
	
	[R.5.4-004]
	
	
	10
	99.99
	25
	500

	
	
	[R.5.4-005]
	
	
	50
	99
	10
	1000

	
	
	[R.5.4-006]
(NOTE 2)
	
	
	10
	99.99
	1000
	50

	Video sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-007]
	
	
	50
	90
	10
	100

	
	Higher degree of automation
	[R.5.4-008]
	
	
	10
	99.99
	700
	200

	
	
	[R.5.4-009]
	
	
	10
	99.99
	90
	400

	NOTE 1: This is peak data rate.
NOTE 2: This is for imminent collision scenario.



TS 22.261, Table 7.6.1-1 KPI Table for additional high data rate and low latency service
	Use Cases
	Characteristic parameter (KPI)
	Influence quantity

	
	Max Allowed End-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	# of UEs

	UE Speed
	Service Area
(note 2)

	Cloud/Edge/Split Rendering
(note 1)
	5ms (i.e. UL+DL between UE and the interface to data network) (note 4) 
	0.1-[1] Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99% in uplink and 99.9% in downlink (note 4)
	-
	Stationary or Pedestrian
	Countrywide

	Gaming or Interactive Data Exchanging 
(note 3)
	10ms (note 4)
	0.1-[1] Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99% (note 4)
	≤ [10]
	Stationary or Pedestrian
	20 m x 10 m; in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	Consume VR content via tethered VR headset 
(note 6)

	[5 -10] ms
(note 5)

	 0.1-[10] Gbit/s 
(note 5)

	[99,99%]
	-
	Stationary or Pedestrian
	-

	NOTE 1:	Unless otherwise specified, all communication via wireless link is between UEs and network node (UE to network node and/or network node to UE) rather than direct wireless links (UE to UE).
NOTE 2:	Length x width (x height).
NOTE 3:	Communication includes direct wireless links (UE to UE). 
NOTE 4: Latency and reliability KPIs can vary based on specific use case/architecture, e.g. for cloud/edge/split rendering, and may be represented by a range of values.
NOTE 5: The decoding capability in the VR headset and the encoding/decoding complexity/time of the stream will set the required bit rate and latency over the direct wireless link between the tethered VR headset and its connected UE, bit rate from 100 Mbit/s to [10] Gbit/s and latency from 5 ms to 10 ms. 
NOTE 6: The performance requirement is valid for the direct wireless link between the tethered VR headset and its connected UE.
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