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1	Introduction

The following enhancements are needed for NR V2X test cases:
1. Extension of SS_UE_Id_Type.
2. Extension for CBR testing.
2	Extension of SS_UE_Id_Type

Test case 12.2.2.1 requires the simulation of 5 NR-SS-UEs but our current ASP definitions only allow for 3. It is proposed to extend the definition of SS_UE_Id_Type to add two more NR-SS-UE Ids.
2.1	Proposed ASP updates

module SidelinkUE_Common_TypeDefs {
  type enumerated SS_UE_Id_Type { /* Simulated UE-ID */
    ss_UE_NonSpecific,  /* Represents all Simulated UEs */
    ss_UE_Id1,
    ss_UE_Id2,
    ss_UE_Id3,
    ss_UE_Id4,
    ss_UE_Id5
  };
 }

2.2	Proposed updates for TS 38.523-3

[bookmark: _Toc100003957][bookmark: _Toc106705528][bookmark: _Toc114953418]7.4.2.2.1	NR-SS-UE timing synchronisation
The SS shall provide one system time common across all RATs and NR-SS-UEs. The timing of each configured NR-SS-UE is specified as an offset to this common system time.
For timing synchronisation, the NR-SS-UE can be configured:
-	In coverage of an NR cell: the NR-SS-UE is associated with an NR cell, it selects the NR Cell as synchronisation reference source. NR-SS-UE applies the same timing start and timing offsets as the NR cell.
-	Out of coverage synchronising from the GNSS signal: the NR-SS-UE selects the GNSS signal as the synchronisation reference source. The DFN, subframe and slot numbers are derived from the UTC time of the GNSS signal as specified in TS 38.331 [16] clause 5.8.12.
-	Out of coverage synchronising from UE: the UE under test is the synchronisation source, i.e. the SyncRef UE. The NR-SS-UE shall use the received SLSS and MasterInformationBlock-SL-V2X transmitted by UE as synchronisation source as specified in TS 38.331 [16], clause 5.8.6.
-	Out of coverage without synchronisation reference source: NR-SS-UE shall initiate autonomously the DirectFrameNumber, Subframe and slot numbers using respective offsets specified in test case prose or Table 7.3.8.27.4.2.2.1-1. The timing of each configured NR-SS-UE is specified as an offset to the common system time.
Table 7.3.8.27.4.2.2.1-1: Timing parameters of NR-SS-UEs
	NR cell Id
	DFN-offset
(note 1)
	Tcell
offset
(note 2)
	Tc-offset
(note 3)

	NR SS UE 1
	0
	0
	0

	NR SS UE 2
	5
	1
	216

	NR SS UE 3
	253
	4
	1523

	NR SS UE 4
	20
	5
	10

	NR SS UE 5
	120
	6
	30

	NOTE 1:	DFN-offset corresponds to the offset applied on system frame number (0..1023).
NOTE 2:	Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for NR.
NOTE 3:	Tc-offset corresponds to the timing offset in Tc.  = Ts/Tc = 64 with Tc = 1/(480000 * 4096). See TS 38.211 [19] subclause 4.1 and TS 36.211 [23] subclause 4).



3	Extensions for congestion configuration

Test case 12.2.3.1 requires NR-SS-UEs to continuously transmit in a specific pattern to simulate congestion of PSCCH/PSSCH as shown in the figure below:
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NR-SS-UE 1 needs to be configured to transmit PSCCH/PSSCH in all subchannels of even slots.
NR-SS-UE 2 needs to be configured to transmit PSCCH/PSSCH in all subchannels of odd slots.
· New ASPs are needed. A structure similar to the one used in LTE V2X is proposed in section 3.1.
Additionally, the percentage of congestion is achieved by adjusting the NR-SS-UE transmission power.
· We already have ASPs to do this: SS_UE_Config/AddOrReconfigure/Power

3.1	Proposed ASP updates

The following figure shows the structure of the ASP fields. The detailed proposal is included below.
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type union NR_SL_SystemRequest_Type {
    NR_SL_ConfigRequest_Type       SS_UE_Config,       /* Configure/release a NR-SS-UE */
    Null_Type                      EnquireTiming,      /* Get DFN/subframe/slot number for this NR-SS-UE */
    NR_SL_System_IndicationControl_Type    SystemIndCtrl,      /* Configure NR-SS-UE to generate system indications */
    NR_SL_RadioBearerList_Type     RadioBearerList,    /* Configure/release one or several SL-SRBs and/or SL-DRB */
    NR_SL_Security_Type            SL_Security,        /* Start/Restart/Release of SLRB security - Applicable for unicast only */
    NR_SL_PDCP_CountReq_Type       PdcpCount,          /* Set or enquire PDCP COUNT for one or more SL-RBs */
    NR_SL_SCI_Trigger_Type         SciTrigger,          /* To trigger a specific SCI format 1-A and SCI format 2-A or 2-B to be transmitted respectively on PSCCH and PSSCH */
    NR_SL_CongestionConfig_Type    CongestionConfig    /* Configure NR Sidelink congestion */
  };

type union NR_SL_CongestionConfig_Type {
/* Configure NR-SS-UE to start or stop generating congestion in all RBs of specific subchannels on specific slots.
   NOTE: NR-SS-UE already configured in Tx (Timing reference, power, frequency and subchannels are already configured). The configured SCI grant for transmission does not apply.
 */
   NR_SL_SubchannelSlotsConfig_Type   Activate, /* For one NR-SS-UE configuration:
                                              * SS_UE_Id : identifier of the NR-SS-UE to be configured
                                              * RoutingInfo : None
                                              * TimingInfo : activation time from when the SS starts transmission of random data.
                                              * ControlInfo : CnfFlag:=true; FollowOnFlag:=false (in general) */
   Null_Type                          Deactivate /* For one NR-SS-UE configuration:
                                              * SS_UE_Id : identifier of the NR-SS-UE to be configured
                                              * RoutingInfo : None
                                              * TimingInfo : activation time from when the SS stops transmitting random data.
                                              * ControlInfo : CnfFlag:=true; FollowOnFlag:=false (in general) */
};

type record of integer NR_SL_SubchannelList_Type;

type union NR_SL_Subchannels_Type {
    Null_Type                  All,        /* Bitmap applies to all the subchannels */
    NR_SL_SubchannelList_Type  Specific    /* List of specific subchannels on which the bitmap applies */
  };

type record NR_SL_Pattern_Type {
    NR_SL_Subchannels_Type       Subchannels, /* Subchannels on which the bitmap applies */
    bitstring                    SlotBitmap   /* Bitmap indicating the slots on which congestion is transmitted.
                                                 Value 0 in the bitmap indicates that the corresponding slot is invalid for congestion transmission.
                                                 Value 1 in the bitmap indicates that the corresponding slot is valid for congestion transmission.
                                                 NOTE: The size of the SlotBitmap depends on the SCS. For example, for SCS=15 kHz, it will be 10 bits long.
                                                 */
  };

/* List of subchannels and slots applied for congestion on one frame*/
type record of NR_SL_Pattern_Type NR_SL_PatternPerFrameList_Type;

type union CongestionRepetition_Type {
    Null_Type   Continuous,   /* Send random data until Deactivation command is received */
    integer     NumberOfFrames   /* Number of consecutive frames the congestion is repeated */
  };

type record NR_SL_SubchannelSlotsConfig_Type {
    /* NR-SS-UE shall transmit, over PSCCH/PSSCH, QPSK modulated uncorrelated pseudo random data in all RBs on the provided subchannel list and in slots indicated as '1' in the SlotsBitmap
     * The congestion is repeated a number of frames or continuously
     */
    CongestionRepetition_Type         CongestionRepetition,
    NR_SL_PatternPerFrameList_Type    PatternPerFrameList  /* Congestion configuration for one frame */
  };


3.2	Proposed text for TS 38.523-3

[bookmark: _Toc100003964][bookmark: _Toc106705535][bookmark: _Toc114953425]7.4.4	Congestion

NR-SS-UE is configured to transmit, over PSCCH/PSSCH, QPSK modulated uncorrelated pseudo random data on all RBs on a list of specified subchannels and slots.
The congestion configuration is provided for one frame, it is repeated continuously or for a specific number of consecutive frames. When continuous transmission is configured the NR-SS-UE shall transmit the congestion until a Deactivate command is received.
NR-SS-UE is previously configured in transmission mode so that the necessary timing synchronisation, power level, frequency, bandwidth and subchannels are configured. When configured in transmission mode, the resource pool is provided with all bits of sl-TDD-Config-r16 and sl-TimeResource set to ‘1’B. 
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