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	Reason for change:
	There are some functionalities of V2X that are not correctly/properly specified in the Stage-2 specification, as follows:
1) In 16.9.2.6, the sidelink configuration involved in PC5-RRC procedure not only includes SL-DRB configurations, but also sidelink measurement and reporting configurations, sidelink CSI reference signal resources, etc. Thus, listing only the SL-DRB configuration can mislead readers that only this configuration can be supported, which is not the case. To avoid such misleading, referencing directly to RRC Spec about the detailed configurations can be added.
2) In 16.9.3.1, two resource allocation modes are described from RAN higher layer perspective, i.e. scheduled resource allocation and UE autonomous resource selection. However, there are also two modes described for NR sidelink communication in “5.7.2	Sidelink resource allocation modes”, using terminologies “mode 1” and “mode 2”. Although they are in essence referring to the same mechanisms, it is literally unclear to readers whether the two resource allocation modes described in 16.9.3.1 are the same as those in 5.7.2 and what the specific relationship among them is. Thus, clarifications are needed to align the terminologies and to illustrate that the two subclauses are talking about the same thing.
3) The descriptions for SL-BSR in 16.9.3.2 are for NR sidelink communication, and are not applied to SL-BSR for LTE V2X sidelink communication. However, as the whole subclause of 16.9 covers both NR SL and V2X SL under NG-RAN control, a clarification is necessary to make it clear that the description is applied to NR sidelink communication only.
4) To align with the description in 36.300, the priority threshold(s) for NR UL and NR SL transmission prioritization can also be preconfigured in 16.9.4.1, which is already enabled in RRC Spec but now missing in Stage-2.
5) In 16.9.4.2, the corresponding description for how the UE deals with the SL-DRB configuration during RRC state transition is duplicated with the last sentence of the previous section 16.9.4.1, and thus should be removed.
6) In 16.9.4.2, different from the sidelink specific location information reporting in TS 36.331, there is no NR sidelink specific location information reporting enabled in TS 38.331. Thus a restriction is necessary that the description for SL specific location info reporting in this subclause only refers to V2X SL, in order to avoid misunderstanding from readers.
7) In RAN2#107, it was agreed that target cell can provide configured sidelink grant type 1/2 in HO command, and the UE starts using configured SL grant type 1 once received. This functionality is obviously for NR sidelink communication only, since V2X sidelink communication has no configured sidelink grant type 1. This needs to be clarified in 16.9.4.2 where the subclause covers both V2X sidelink and NR sidelink.” 

	
	

	Summary of change:
	Change 1) in Section 16.9.2.6, replace “including SL-DRB configuration” with “as specified in 38.331 [3]”.
Change 2) in Section 16.9.3.1, clarify that the so called “scheduled resource allocation” and “UE autonomous resource selection” are respectively corresponding to “mode 1” and “mode 2” in 5.7.2.
Change 3) in Section 16.9.3.2, clarify that the related descriptions for SL-BSR apply for NR sidelink communication only.
Change 4) in Section 16.9.4.1, clarify that the priority threshold(s) used for NR UL and NR SL prioritization can also be pre-configured.
Change 5) in Section 16.9.4.2, remove the redundant sentence “If UE has received SL DRB configuration via system information, UE should continue using the configuration to perform sidelink data transmissions and receptions until a new configuration is received via the RRCReconfiguration.”
Change 6) in Section 16.9.4.2, clarify that the configuration of SL-specific location information reporting applies only for V2X sidelink communication.
Change 7) in Section 16.9.4.2, clarify that for the continuous usage of configured sidelink grant type 1 during handover is applied for NR SL communication only.

Impact analysis
Impacted functionality
NR sidelink communication configuration
Inter-operability: 
If the network implements the CR but the UE is not, or vice-versa, there is no inter-operability issue.
[bookmark: _GoBack]If one UE implements the CR but the other does not, there is no inter-operability issue.

	
	

	Consequences if not approved:
	There are some technical flaws existing in the current Stage-2 specification for NR sidelink communication.
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START OF THE CHANGE
[bookmark: _Toc37232073][bookmark: _Toc46502159]16.9.2.6	RRC
The RRC sublayer provides the following services and functions over the PC5 interface:
-	Transfer of a PC5-RRC message between peer UEs;
-	Maintenance and release of a PC5-RRC connection between two UEs;
-	Detection of sidelink radio link failure for a PC5-RRC connection based on indication from MAC or RLC.
A PC5-RRC connection is a logical connection between two UEs for a pair of Source and Destination Layer-2 IDs which is considered to be established after a corresponding PC5 unicast link is established as specified in TS 23.287 [40]. There is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link. A UE may have multiple PC5-RRC connections with one or more UEs for different pairs of Source and Destination Layer-2 IDs.
Separate PC5-RRC procedures and messages are used for a UE to transfer UE capability and sidelink configuration including SL-DRB configurationto the peer UE, as specified in 38.331 [3]. Both peer UEs can exchange their own UE capability and sidelink configuration using separate bi-directional procedures in both sidelink directions.
If it is not interested in sidelink transmission, if sidelink RLF on the PC5-RRC connection is declared, or if the Layer-2 link release procedure is completed as specified in TS 23.287 [40], UE releases the PC5-RRC connection.
NEXT CHANGE
16.9.3	Radio Resource Allocation
16.9.3.1	General
The UE can operate in two modes for resource allocation in sidelink:
-	Scheduled resource allocation, characterized by:
-	The UE needs to be RRC_CONNECTED in order to transmit data;
-	NG-RAN schedules transmission resources;.
-	For NR sidelink communication, this sidelink resource allocation mode corresponds to mode-1 as specified in 5.7.2.
-	UE autonomous resource selection, characterized by:
-	The UE can transmit data when inside NG-RAN coverage, irrespective of which RRC state the UE is in, and when outside NG-RAN coverage;
-	The UE autonomously selects transmission resources from resource pool(s);.
-	For NR sidelink communication, this sidelink resource allocation mode corresponds to mode-2 as specified in 5.7.2.
-	For NR sidelink communication, the UE performs sidelink transmissions only on a single carrier.
16.9.3.2	Scheduled Resource Allocation
NG-RAN can dynamically allocate resources to the UE via the SL-RNTI on PDCCH(s) for NR sidelink communication.
In addition, NG-RAN can allocate sidelink resources to a UE with two types of configured sidelink grants:
-	With type 1, RRC directly provides the configured sidelink grant only for NR sidelink communication;
-	With type 2, RRC defines the periodicity of the configured sidelink grant while PDCCH can either signal and activate the configured sidelink grant, or deactivate it. The PDCCH is addressed to SL-CS-RNTI for NR sidelink communication.
Besides, NG-RAN can also semi-persistently allocate sidelink resources to the UE via the V-RNTI on PDCCH(s) for V2X sidelink communication.
For the UE performing NR sidelink communication, there can be more than one configured sidelink grant activated at a time on the carrier configured for sidelink transmission.
When beam failure or physical layer problem occurs on MCG, the UE can continue using the configured sidelink grant Type 1 until initiation of the RRC connection re-establishment procedure as specified in TS 38.331 [12]. During handover, the UE can be provided with configured sidelink grants via handover command, regardless of the type. If provided, the UE activates the configured sidelink grant Type 1 upon reception of the handover command or execution of CHO.
The UE can send sidelink buffer status report to support scheduler operation in NG-RAN. For NR sidelink communication, theThe sidelink buffer status reports refer to the data that is buffered in for a group of logical channels (LCG) per destination in the UE. Eight LCGs are used for reporting of the sidelink buffer status reports. Two formats, which are SL BSR and truncated SL BSR, are used.
16.9.3.3	UE Autonomous Resource Selection
The UE autonomously selects sidelink resource(s) from resource pool(s) provided by broadcast system information or dedicated signalling while inside NG-RAN coverage or by pre-configuration while outside NG-RAN coverage.
For NR sidelink communication, the resource pool(s) can be provided for a given validity area where the UE does not need to acquire a new pool of resources while moving within the validity area, at least when this pool is provided by SIB. The NR SIB area scope mechanism as specified in TS 38.331 [12] is reused to enable validity area for SL resource pool configured via broadcasted system information.
The UE is allowed to temporarily use UE autonomous resource selection with random selection for sidelink transmission based on configuration of the exceptional transmission resource pool as specified in TS 38.331 [12].
16.9.4	Uu Control
16.9.4.1	General
When a UE is inside NG-RAN coverage, NR sidelink communication and/or V2X sidelink communication can be configured and controlled by NG-RAN via dedicated signalling or system information:
-	The UE should support and be authorized to perform NR sidelink communication and/or V2X sidelink communication in NG-RAN;
-	If configured, the UE performs V2X sidelink communication as specified in TS 36.300 [2] unless otherwise specified, with the restriction that the dynamic scheduling for V2X sidelink communication (i.e. based on SL-V-RNTI) is not supported;
-	NG-RAN can provide the UE with intra-carrier sidelink configuration, inter-carrier sidelink configuration and anchor carrier(s) which provides sidelink configuration via a Uu carrier for NR sidelink communication and/or V2X sidelink communication;
-	When the UE cannot simultaneously perform both NR sidelink transmission and NR uplink transmission in time domain, prioritization between both transmissions is done based on their priorities and thresholds (pre)configured by the NG-RAN. When the UE cannot simultaneously perform both V2X sidelink transmission and NR uplink transmission in time domain, prioritization between both transmissions is done based on the priorities (i.e. PPPP) of V2X sidelink communication and a threshold (pre)configured by the NG-RAN.
When a UE is outside NG-RAN coverage, SL DRB configuration(s) are preconfigured to the UE for NR sidelink communication. If UE changes the RRC state but has not received the SL DRB configuration(s) for the new RRC state, UE continues using the configuration obtained in the previous RRC state to perform sidelink data transmissions and receptions until the configuration for the new RRC state is received.
16.9.4.2	Control of connected UEs
The UE in RRC_CONNECTED performs NR sidelink communication and/or V2X sidelink communication, as configured by the upper layers. The UE sends Sidelink UE Information to NG-RAN in order to request or release sidelink resources and report QoS information for each destination.
NG-RAN provides RRCReconfiguration to the UE in order to provide the UE with dedicated sidelink configuration. The RRCReconfiguration may include SL DRB configuration(s) for NR sidelink communication as well as mode 1 resource configuration and/or mode 2 resource configuration. If UE has received SL DRB configuration via system information, UE should continue using the configuration to perform sidelink data transmissions and receptions until a new configuration is received via the RRCReconfiguration.
NG-RAN may also configure measurement and reporting of CBR for NR sidelink communication and V2X sidelink communication, and reporting of location information for V2X sidelink communication to the UE via RRCReconfiguration.
During handover, the UE performs sidelink transmission and reception based on configuration of the exceptional transmission resource pool or configured sidelink grant Type 1 (for NR sidelink communication only) and reception resource pool of the target cell as provided in the handover command.
16.9.4.3	Control of idle/inactive UEs
The UE in RRC_IDLE or RRC_INACTIVE performs NR sidelink communication and/or V2X sidelink communication, as configured by the upper layers. NG-RAN may provide common sidelink configuration to the UE in RRC_IDLE or RRC_INACTIVE via system information for NR sidelink communication and/or V2X sidelink communication. UE receives resource pool configuration and SL DRB configuration via SIB12 for NR sidelink communication as specified in TS 38.331 [12], and/or resource pool configuration via SIB13 and SIB14 for V2X sidelink communication as specified in TS 38.331 [12].
When the UE performs cell reselection, the UE interested in V2X service(s) considers at least whether NR sidelink communication and/or V2X sidelink communication are supported by the cell. The UE may consider the following carrier frequency as the highest priority frequency, except for the carrier only providing the anchor carrier:
-	the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration, if configured to perform both NR sidelink communication and V2X sidelink communication;
-	the frequency providing NR sidelink communication configuration, if configured to perform only NR sidelink communication.
-	the frequency providing V2X sidelink communication configuration, if configured to perform only V2X sidelink communication.
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