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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
282 contributions were submitted to RAN1#AH1901. 287 contributions were submitted to RAN1#96.
2.1.1	Agreements
RAN1#AH1901
RAN1 endorsed the template for evaluation results in R1-1900021.
For sidelink design, RAN1 made the following agreements:
· Conclusion on CP length
· No extended CP is supported for 30 kHz in FR1 in Rel-16
· No extended CP is supported for 120 kHz in FR2 in Rel-16
· Agreements on sidelink BWP
· Confirm the working assumption
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Configuration for SL BWP is separated from Uu BWP configuration signalling.
· UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time.
· FFS the time scale
· FFS relation to DL BWP including initial Uu BWP
· FFS relation in terms of frequency location and bandwidth
· Agreements on resource pool
· For time domain resources of a resource pool for PSSCH, 
· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
· For frequency domain resources of a resource pool for PSSCH, 
· Down select following options:
· Option 1: The resource pool always consists of contiguous PRBs
· Option 2: The resource pool can consist of non-contiguous PRBs
· Agreements on DM-RS patterns
· Multiple DMRS patterns in time domain are supported for PSSCH
· FFS: Whether a DMRS pattern is selected based on the subcarrier spacing
· FFS: Single or multiple DMRS pattern(s) per a resource pool
· FFS: How TX UE and RX UE can be aligned in terms of the DMRS pattern used for PSSCH
· FFS: RE mapping, sequence generation
· Continue to study DMRS pattern in frequency domain for PSSCH
· E.g. Whether multiple patterns are supported, whether PDSCH/PUSCH DMRS configuration 1 or 2 is reused.
· Agreements on PT-RS
· Support PT-RS for PSSCH for FR2
· Conclusion on discovery
· RAN1 to conclude on the need of physical channel for discovery in RAN1#96.
· Agreements on SCI contents
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)
· Agreements on sidelink HARQ timeline
· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 
· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)
· FFS for mode 1
· Working assumption on sideilnk HARQ in groupcast
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption
· Agreements on sidelink HARQ in mode 1
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS
· Agreements on sidelink HARQ
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback
· Agreements on sidelink power control
· SL open-loop power control is supported. 
· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).
· This is at least to mitigate interference to UL reception at gNB.
· Rel-14 LTE sidelink open-loop power control is the baseline.
· gNB should be able to enable/disable this power control.
· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.
· (Pre-)configuration should be able to enable/disable this power control.
· FFS whether this is applicable to groupcast
· FFS whether this requires information signaling in the sidelink.
· Further study its potential impact, e.g., on resource allocation.
· FFS whether closed-loop power control is additionally needed
· Agreements on sidelink measurement
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast
· Agreements on sidelink S-SSB
· For NR SLSS, as the baseline:
· The sequence type for S-PSS is the same type as the M-sequence used for NR-PSS
· The sequence type for S-SSS is the same type as the Gold sequence for NR-SSS
· The frequency location for S-SSB is (pre-) configured
· Note: it implies that there is no intended hypothses detection in frequency location of S-SSB performed by the UE for a carrier in a given band
· Note: the potential frequency locations for the (pre-)configured frequency location may be restricted, up to RAN4
· Agreements on potential combinations for further evaluation
· Combination 1:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of length-127 S-SSS 
· Frequency domain:11 or 12 RBs
· BW containing S-SSB: 
· 2.5 MHz for 15 kHz SCS
· 5 MHz for 30 kHz SCS
· 10 MHz for 60 kHz SCS
· 20 MHz for 120 kHz SCS
· Combination 2:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 3:  
· Time domain: 1 symbol of length-127 S-PSS, 1 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 4:  
· Time domain: 1 symbol of length-255 S-PSS, 1 symbol of  length-255 S-SSS 
· Frequency domain:  24 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Other combinations are not precluded.
· Note:  Company should specify the assumptions, such as total energy per SSB, when the performance results are compared between different combinations.  
· Agreements on design target of S-PSS and S-SSS
· Design Target for NR S-PSS/S-SSS:
· At least for 15 kHz SCS NR S-PSS/S-SSS, same or better coverage to that of LTE under the same Tx/Rx configuration
· Coverage:  measured in terms of coupling loss 
· MCL = P_Tx – (NF + N_floor + SINR)
· N_floor = -174 +10 log (BW)
· P_Tx = 23 dBm
· NF = 9 dB 
· SINR = -6 dB for LTE as the reference
· Companies to report detailed assumptions e.g. the detection method/probability/etc. for the target SINR
· Agreements on S-PSS and S-SSS sequence length
· For the evaluation at next meeting, sequence length of  S-PSS/S-SSS for all evaluated SCS is assumed the same as that of S-PSS/S-SSS with 15 kHz SCS    
· Other sequence lengths are not precluded
· Agreements on synchronization procedure
· At least for single-carrier operation:
· For the SL synchronization procedure, each type of synchronization reference has a respective sync priority 
· FFS the priority between eNB and gNB (if necessary)
· For the SL synchronization procedure, among the available references, a UE selects the synchronization reference with the highest priority as the reference to derive its transmission timing
· FFS other potential usage
· FFS how to handle the case when there are two or more references of a same priority to be selected as the highest priority
· Agreements on sensing and resource selection
· Mode-2 supports the sensing and resource (re)-selection procedures according to the previously agreed definitions. 
· FFS resource granularity for sensing & resource (re)-selection, e.g., PRB(s), slots, resource patterns (when applicable), etc.
· FFS detailed conditions when these procedures can apply
· SCI decoding applied during sensing procedure provides at least information on sidelink resources indicated by the UE transmitting the SCI
· Agreements on resource pattern
· For the purpose of performance evaluation for Mode-2(c), the following Mode-2(c) transmission pattern selection is used when a UE is configured with a pool of patterns:
· Sensing based pattern selection (e.g. UE selects unused pattern based on sensing results) 
· Additional information to assist pattern selection is not precluded, e.g., by using UE geographical location information 
· Agreements on sub-channel
· Sub-channel based resource allocation is supported for PSSCH
· FFS details for sub-channels
· FFS other use cases for sub-channel (e.g., measurement, interaction with PSCCH, etc.)
· Agreements on resource pool configuration by another UE
· At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group
· High layer signaling is assumed between S-UE and a member UE

RAN1 endorsed text proposals in R1-1901463 to include mmWave channel measurement results in TR 38.885.
For evaluation of Uu for advanced V2X use cases, RAN1 made the following agreements:
· Conclusion on type 2 configured grant
· For type 2 configured grant, discuss signalling details and whether single DCI can activate/release multiple configured grants during WI (if included in the WI).
· Agreements on the number of UL transmissions
· A UE is not expected to transmit simultaneously according to more than one UL grant (e.g., dynamic or CG) in a given BWP.

For Uu-based sidelink resource allocation/configuration, RAN1 made the following agreements:
· Agreements on NR sidelink scheduling by NR Uu
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL
· Agreements on NR sidelink scheduling by LTE Uu
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1
· An LS was sent to RAN2 (R1-1901445)

For QoS management, RAN1 made the following agreements:
· Agreements on congestion control
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.

For coexistence, RAN1 made the following agreements:
· Agreements on TDM solutions
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
· Agreements on long term time scale TDM solutions
· For long term time scale TDM solutions for in-device coexistence between LTE and NR V2X:
· For a UE with coexistence impact, non-overlapping (in time domain) resource pools are (pre-)configured for NR V2X and LTE V2X sidelinks
· No information is exchanged between LTE and NR sidelinks within the UE
· Long term time scale TDM solution is feasible from RAN1 point of view
· Note: although feasible, it is expected that such a solution may have impact on latency, reliability and data rate requirements for some applications 
· No additional modifications to LTE specifications are needed
· Agreements on short term time scale TDM solutions
· Assuming SPS scheduling (mode -3 or mode-4) for LTE V2X, for short time scale TDM solutions for in-device coexistence for V2X,
· For each occurrence of Tx/Tx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: whether the information exchange between LTE and NR sidelinks can support this requirement
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· For each occurrence of Tx/Rx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· FFS: If determination of priority for Rx operation is feasible and whether the information exchange between LTE and NR sidelinks can support this requirement
· Agreements on FDM solutions
· Inter-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· Synchronization is not assumed for inter-band coexistence of NR sidelink and LTE sidelink.
· This FDM solution is feasible for resolution of Tx/Tx coexistence conflicts
· If the band separation is large enough (based on RAN4 indication), then this FDM solution for coexistence is feasible for Tx/Rx coexistence
· If the band separation is NOT large enough, then this FDM solution is not feasible for resolution of Tx/Rx coexistence conflicts
· For dynamic power sharing between carriers, 
· FFS details of FDM solutions and whether they are feasible

RAN1#96
RAN1 endorsed TR 38.885 v1.0.1 (R1-1902864) and v1.0.2 (R1-1903593), respectively.
For sidelink design, RAN1 made the following agreements:
· Agreements on the waveform
· Rel-16 NR sidelink supports CP-OFDM only.
· Agreements on CP length
· For PSCCH/PSSCH in FR2, NR V2X supports normal CP for 60 kHz, 120 kHz, and extended CP for 60 kHz.
· Note: it is understood that PSFCH follows the same CP as PSCCH/PSSCH
· Agreements on the slot structure
· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.
· NR sidelink supports for a UE:
· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink
· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not
· The subset is NOT dynamically indicated to the UE
· FFS the supported slot configuration(s)
· FFS whether/how to operate it in partial coverage scenarios
· Agreements on PSFCH format
· At least for sidelink HARQ feedback, NR sidelink supports at least a PSFCH format which uses last symbol(s) available for sidelink in a slot.
· Conclusion on discovery
· RAN1 concludes that no additional physical channel needs to be defined for the purpose of discovery in Rel-16.
· Agreements on sidelink HARQ
· (Pre-)configuration indicates the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2.
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can be disabled/enabled
· Agreements on sidelink power control
· For unicast RX UEs, SL-RSRP is reported to TX UE 
· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 
· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 
· TPC commands for SL PC are not supported
· Working assumption on sidelink CSI
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase
· Agreements and conclusion on sidelnk beam management
· 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.
· There is no consensus in supporting beam management for normative work for NR V2X in Rel-16.
· Agreements on synchronization procedure
· Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
· The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	· P0: GNSS 
· P1: the following UE has the same priority: 
· UE directly synchronized to GNSS 
· P2: the following UE has the same priority: 
· UE indirectly synchronized to GNSS
· P3: the remaining UEs have the lowest priority.
	· P0: gNB/eNB
· P1’: UE directly synchronized to gNB/eNB 
· P2’: UE indirectly synchronized to gNB/eNB 
· P3’: GNSS 
· P4’: UE directly synchronized to GNSS 
· P5’: UE indirectly synchronized to GNSS
· P6’: the remaining UEs have the lowest priority. 


· Agreements on using sidelink RS for synchronization
· NR V2X supports using a sidelink RS for synchronization purpose
· Applicable only on unlicensed (ITS) carrier with no network deployment on this carrier
· This RS is not a standalone RS and not part of SLSS.  
· This RS will not appear in the synchronization procedure for the selection of sync sources.
· RS used for the synchronization purpose would not impact any sidelink RS design
· FFS:  Whether this RS is DM RS or other RS
· FFS: Whether this could be achieved by UE implementation 
· FFS: Specification impact 
· Agreements on retransmission in sidelink
· Blind retransmissions of a TB are supported for SL by NR-V2X
· Details are for the WI phase
· Agreements on sidelink resource allocation mode 2
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI
· In the context of Mode-2(d), NR V2X supports the following functionality:
· A UE informs gNB about group members and gNB provides individual resource pool configuration and/or individual resource configuration through the same UE to each group member UE within the same group. It does not require connection between member UE and gNB
· The UE cannot modify the configuration provided by gNB
· Higher layer signaling is to be used to provide the configuration. No physical layer signaling is used
· FFS if one or both options are supported (i.e. resource pool configuration(s) or resource configuration)
· FFS which functionality defined as a part of Mode-2 is applicable for this feature
· This functionality is up to UE capability(ies)

For evaluation of Uu for advanced V2X use cases, RAN1 made the following agreements:
· Conclusion on type 1 configured grant
· For type 1 configured grant, discuss signalling details during WI (if included in the WI).
· Agreements on UE reporting to gNB
· UE reports of assistance information to the gNB include, at least: traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic).
· Conclusions on TR contents
· Capture in TR 38.885 that NR Uu broadcast/multicast are beneficial at least in terms of resource utilization for V2X use cases in some scenarios.
· To include for TR conclusion section:
· In terms of supporting advanced V2X uses cases over the LTE Uu interface, some possible enhancements were studied but none are recommended.
· Add a reference in TR 38.885 stating that the remote driving use case is handled in TR 38.824.

For Uu-based sidelink resource allocation/configuration, RAN1 made the following agreements:
· Agreements on LTE sidelink scheduling via NR Uu
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it

For QoS management, RAN1 made the following agreements:
· Conclusion on reporting sidelink congestion metric
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase

For coexistence, RAN1 made the following agreements:
· Agreements TDM solutions
· From RAN1 point of view, short term TDM solutions for NR and LTE V2X in-device coexistence is considered to be feasible for a UE when the load for the UE from LTE side and from NR side is at or below an acceptable level
· For each occurrence of Tx/Tx overlap and of Tx/Rx  overlap, one RAT is prioritized over another
· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation
· Agreements on FDM solutions
· From RAN1 point of view, for both intra-band and inter-band Tx/Tx FDM solutions for in-device coexistence are considered to be feasible, at least if the following conditions are met:
· For the intra-band case for dynamic power sharing, NR and LTE transmissions are fully overlapped in the time domain, i.e., NR transmissions have to span the entire LTE TTI such that the total power across the transmissions is constant. 
· For intra-band and inter-band FDM dynamic power sharing solutions, the following additional conditions apply:
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
· For purposes of dynamic power sharing between LTE and NR Tx, 
· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation
· Agreements on simultaneous reception
· Rx/Rx coexistence are feasible for intra- & inter-band from RAN1 point of view
· High-level principles of Rx/Rx coexistence of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation
· Agreements on the feasibility of in-device coexistence
· Based on the study from physical layer specification perspective, in-device coexistence of LTE and NR sidelink is feasible for intra- & inter-band under the respective conditions & solutions for TX/TX, TX/RX, & RX/RX 
· In the TR, also provides a reference to the respective sections

RAN1 endorsed text proposals in R1-1903591 to update mmWave measurement results in TR 38.885.
RAN1 endorsed text proposals in R1-1903773 for LTE Uu evaluation and enhancement in TR 38.885
RAN1 endorsed text proposals in R1-1903791 for the conclusion of TR 38.885.
[bookmark: _GoBack]RAN1 endorsed TR 38.885 v2.0.0 via email discussion.

2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
RAN2#105
For sidelink design, RAN2 made the following agreements:
· Agreements on V2X unicast
· PC5-RRC is used to exchange UE capability and AS-layer configuration at least.
· PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
· PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.
· Further details on which UE to send out its own capability information can be discussed in WI stage.
· PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
· PC5-RRC based AS-layer configuration can be done in a two-way manner. Further details can be discussed in WI stage.
· Further details on which UE to send out PC5-RRC based AS-layer configuration can be discussed in WI stage.
· Agreements on AS Level Link Management for unicast
· SL RLM / RLF declaration based AS level link management is supported.
· The definition and motivation of SL RRM based AS level link management need further discussion.
· RAN2 asked to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. RAN2 indicated RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.
· An LS was sent to RAN1 (R2-1902504)
· The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.
· If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached.
· Note:
· RRM
· Noted: If SL RRM measurement is supported, the SL RRM measurement results are reported to gNB.
· Noted: If SL RRM measurement results report from receiver UE to transmitter UE is supported, the SL RRM measurement results are transmitted to gNB by transmitter UE.
· AS level recovery
· Noted: As a baseline, after AS level link failure is declared, the SL AS level link is kept and recovered by AS layer.
· Agreements on groupcast
· No need of 1:m PC5 RRC connection establishment and RLM/RLF declaration among group members for groupcast. Need of RRC signaling in groupcast manner is to be discussed in WI phase.
· No any groupcast-specific RLM design which is different from the unicast-specific RLM procedures to be considered, from RAN2 point of view.
· Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.
· Handling of “minimum communication range” in AS layer control of QoS for unicast/groupcast (if needed) is to be discussed in WI phase.
· RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.

· RAN2 asked SA2 to take above information into account, and provide feedback on below questions:
· Whether per-flow QoS model or per-packet QoS model is finally selected for NR SL unicast, groupcast and broadcast respectively; 
· Whether/How PC5 QoS parameters of V2X packets can be provided to the AS by the upper layers.
· An LS was sent to SA2 (R2-1902494)

For Resource allocation/configuration, RAN2 made the following agreements:
· Agreements on NR Sidelink Mode 1
· Separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1.
· Multiple SR resources and configurations are supported for different SL logical channels in NR Sidelink Mode 1.
· At least Destination information, LCG information and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1.
· Agreements on providing resource pool
· The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via broadcast system information.
· The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via dedicated signaling.
· RAN2 supports mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, as least when this configuration is provided by SIB (e.g. to reuse valid area of NR SIB).
· General agreement
· Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.

For RAT/Interface selection, RAN2 made the following agreements:
· Agreements on RAT/interface selection
· The access stratum is not provided with a mapping between V2X services and related radio interfaces.
· Irrespective of the UE coverage status and RRC status, the UE access stratum signals to UE upper layers the Uu/PC5 availability information, and UE upper layer selects the radio interface.
· Agrees on the need of the criteria for UE access stratum to determine the availability/unavailability of Uu interface for V2X communication.
· The UE in-coverage/out-of-coverage status is used as baseline to determine the availability/unavailability of the Uu radio interface. Need of others may be discussed in WI.
· We will specify the criteria but we will not specify exactly when the Uu availability/unavailability is signaled from UE access stratum to UE upper layer.
· Agrees there is no need to specify what UE access stratum should signal to UE upper layer related to Uu interface availability/unavailability.
· The need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface may be discussed in WI.
· RAN2 requests to SA2 to take the above agreements into account for upper layers design and provide feedback if there is any concern.
· An LS was went to SA2 (R2-1902505)
· RAN2 informed SA2 that the concurrent use of multiple PC5 RATs in the same area is feasible from RAN2 perspective. In addition, RAN2 indicated that RAN2 will further discuss whether/what assistance information needs to be provided to the upper layer for RAT selection.
· An LS was sent to SA2 (R2-1902498)

For QoS management, RAN2 made the following agreements:
· Agreement on QoS metrics 
· From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.
· Agreements on QoS parameters
· From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.
· For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.
· Agreements on SLRB configuration and QoS model
· From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
· The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
· Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.
· Option b: per-flow QoS with NW-configured SLRB
· Option e: per-flow QoS with pre-configured SLRB
· For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.
· RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.
· For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.
· Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI. 
· Option a: per-packet QoS with NW-configured SLRB
· Option c: per-packet QoS with NW-configured SLRB
· Agreements on SLRB configuration
· For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
· For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
· Agreement on supporting SDAP layer
· SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.
· Agreement on supporting RLC AM
· RLC AM is supported for NR SL unicast.
· Agreement on admission control
· Need of admission control in NR SL can be discussed in WI.

RAN2 informed RAN1 of RAN2 conclusions on NR V2X SI: 
· From RAN2 perspective, it is feasible to introduce NR sidelink to support advanced V2X services and feasible to support advanced V2X services with necessary enhancements to NR Uu; 
· RAN2 considers to move further details in NR V2X SI to potential NR V2X WI, pending RAN plenary final decision;
· All RAN2 related studies have been finished (by taking into account all completed RAN2 work), and from RAN2 perspective, NR V2X SI is considered complete.
· An LS was sent to RAN1 (R2-1902507)


2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements

RAN3#103

The following agreements were achieved for NR V2X Service Authorization:
· The V2X service authorization information is PC5 RAT specific. 
· The cross-RAT PC5 control authorization information (implicit or explicit) is necessary in NG-RAN.

The following agreement was achieved for UE Sidelink AMBR in NG-RAN:
· The UE sidelink AMBR is PC5 RAT specific.

The following agreement was achieved on the impacts of F1 signalling:
· For NR V2X Mode 1 (dynamic case), gNB-DU is responsible for the scheduling of sidelink resource. gNB-DU transmits the V2X SL configuration information to the gNB-CU, which uses it to generate the RRC message containing mode 1 resource configuration and forwards it to the UE.

The following agreement was achieved on resource coordination:
· Resource pool coordination between NG-RAN nodes (e.g., ng-eNB and gNB) is beneficial.

RAN3 endorsed the text proposal in R3-191071 on network aspects for TR38.885.
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4 #90
The following agreements were achieved for NR V2X UE RF parameters and transient period to send reply LS to RAN 1.
AGC settling time
1) AGC settling time includes the following components (AGC setting time =a+b+c+d)
· (a) time offset from the start of the OFDM symbol to account for maximum signal propagation delay from different UEs 
· (b) time to receive the window of samples used for estimating the gain/power
· (c) time for estimating and programming the desired gain setting 
· (d) time for the gain setting taking into effect 
2) AGC settling time will be derived under assumption of below two options of RBs size restrictions: 
· Option1
· At least 10RBs for 15kHz
· At least 5 RBs for 30kHz
· At least 3 RBs for 60kHz
· Option2
· At least 10RBs for all SCSs
3) AGC settling time considering the different waveform design for AGC symbols
· At least, CP-OFDM will be considered

Enhanced IBE model for NR V2X UE
· RAN4 will further discuss on the enhanced IBE model for NR V2X UE. 
· Interested companies are encouraged to provide the preferred IBE model for NR V2X UE at next RAN4 meeting.
· Based on the analyzed results, RAN4 can send LS to inform the IBE model at FR1.

NR V2X UE transient period
· Q1: Whether transient period is needed (if so, how much) if power spectral density is different between the last symbol containing PSCCH and the following symbol
· A1: Yes, in case of RB configuration or total transmit power change, transient period is needed, which could result in phase discontinuity for PSSCH. Basically, RAN4 define transient period as shown in section 6.3.3 in TS38.101-1 
· between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
· between continuous ON-power transmissions with power change or RB hopping is applied.
· Q2: Whether transient period is needed (if so, how much) if PSCCH and PSSCH use different frequency location and/or resource size in option 1B and 3
· A2: 
· Option 1B could result in a different RB configuration (location and/or Size), power spectral density for control than that for data. This could result in a different MPR and AMPR for control and data. Hence, this option needs a transient period. 
· Option 3: This option will not need any transient period. In RAN4, MPR and AMPR should be derived for the entire slot and a single value of MPR/AMPR should be used for the entire slot. 
· Q3: Whether there is any impact on the above questions due to different assumptions of amplifiers (e.g., for MIMO purpose, etc.)
· A3: 
· In the case where PSCCH is rank-1 and transmitted from one antenna only, while PSSCH is transmitted from both antennas, the transient period will be needed. It will result in phase discontinuity for PSSCH. 
· In the case where PSCCH and PSSCH are transmitted from same the antennas connectors, the answers to the above questions are not impacted.
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· Q4: Whether there are any other cases that require transient period (if so, how much)
· A4: RAN4 can provide additional analysis result once sidelink physical design becomes clearer.

2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA2
3.1.0	SA2 eV2XARC status – general
FS_eV2XARC (Study on architecture enhancements for 3GPP support of advanced V2X services) has been 95% complete. One key issue, Key Issue #15 (Enhancements to assist Application Adjustment) is expected to be concluded in SA2#132 (April 2019). TR 23.786 is presented for Approval to SA#83 (S2-1902909).
Since new WID on Architecture enhancements for 3GPP support of advanced V2X services (eV2XARC) was approved in SA#82 (SP-181121), SA2 progressed normative work in Q1 2019, mainly with a new TS 23.287 "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services". eV2XARC is 30% complete.
3.1.1	Agreements with cross-TSG impacts
In Q1 2019, the following agreements were made as conclusions under FS_eV2XARC.
-	For Key Issue #3 (QoS Support for eV2X over Uu interface) on QoS Notification Control enhancements,
it is concluded that Solution #27 in clause 6.27 is taken as the baseline for normative work. 
NOTE: As RAN WGs had been requested to evaluate the RAN impacts, Solution #27 may be updated and aligned with RAN WG feedbacks in the normative phase.
-	For Key Issue #12 (System migration and interworking for eV2X), 
it is concluded to take Solution #20 in clause 6.20 also for normative work. PC5 interworking can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE PC5 RAT capability.
-	For Key Issue #14 (Support of broadcast over NG-Uu), 
it is concluded to stop further solution work on 5GS MBMS for Release 16. No normative work shall be performed for this key issue in Release 16.

3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
Regarding some issue that has RAN dependency described above in clause 3.1.1, SA2 sent the following LS to RAN WGs.
	S2-1902904: LS on QoS Support for eV2X over Uu interface (To: RAN2, RAN3 / Cc: RAN1) in order to get feedback on the following questions from RAN2 and RAN3:
-	Solution# 27 in clause 6.27 of TR 23.786v1.2.0 has been selected for normative work pending RAN WGs feedback, regarding Key Issue #3 (QoS Support for eV2X over Uu interface) on QoS monitoring, control and notification. SA2 would like to ask RAN2 and RAN3 to provide feedback on the feasibility and potential enhancements, especially steps 3 to 5 of clause 6.27.1.
※ It is considered that discussion in Plenary#83 is not needed for the above issue. However, it would be good to encourage RAN WGs to provide feedback to SA2 in time.

3.2	SA3
3.2.0	SA3 eV2X status – general
FS_eV2X_Sec (Study on Security Aspects of 3GPP support for Advanced V2X Services) was approved in SA3#94 (January 2019) - S3-190462. The study has been started in SA3#94-Ad hoc (March 2019).
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