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Introduction
In this contribution, we present our view on R17 NR SL RRM performance requirement scope based on agreements on core requirements.
Discussion
Maintenance Core Issues
The following three changes are needed:
Proposal 1: In 12.7.3 Tx switching interruption requirement, Tx switching between UL and SL when they are on the same band can cause the same interruption as switching between LTE SL Tx and NR SL Tx.
Proposal 2: In 12.7.4 DRx transition interruption: According to WF R4-2206916, “When NR is DRX, the avoidance of interruptions to WAN due to SL-DRX follows 2.2.1”, the general interruption requirement applies to NR is in DRx case. Therefore, the red-strike sentence should be deleted from spec:
Interruption on PCell/serving cell if configured due to V2X transitions between active and non-active during SL-DRX when PCell/serving cell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured SL-DRX cycle is 640 ms or longer.
The deleted portion is from original text in EN-DC DRx transition, and it is not applicable to SL due to the agreement from WF.
Proposal 3: In 12.9.2 Scheduling availability: Since SL and Uu are intra-band and shared the Tx chains, both SL and Uu are not able to receive or transmit data when the Tx chains are retuning. Therefore, scheduling restriction should apply to both SL and Uu on the switching slot.
Sensing Requirement During DRx Test Design
We propose to leverage R16 resource selection test design in A.9.1.4.1 as a starting point. SL Tx UE transmitting only in SL Rx UE DRx active time is an additional requirement on top of the original requirement in A.9.1.4.1. The TE should emulate the SL Rx UE running DRx, and we propose to have 40ms DRx cycle length, 10ms on time, 10ms offset and 0 inactivity timer. The active SL UEs are the same as A.9.1.4.1 in non-DRx.
There are two options for Tx UE (the UE under test) DRx configurations
Option 1: Tx UE is in non-DRx mode.
Option 2: Tx UE is in DRx mode, has the same DRx cycle lengths as Rx UE, and with a longer active time to cover the required sensing for transmission at Rx UE active time. E.g., when we consider the Rx UE runs one DRx cycle with 40ms cycle length and 10ms on time, 0ms inactivity timer, and 10ms offset, then Tx UE can run runs two DRx cycles, both are with 40ms cycle length and 10ms on time, 0ms inactivity timer but with offset 0ms and 10ms.
Option 2 can additionally verify whether UE is sensing during its active time when running DRx.
Proposal 4: Use the following configurations for resource selection in DRx test
· TE emulates receiver UE, with 40ms DRx cycle length, 10ms on time, 10ms offset and 0 inactivity timer.
· Two options for UE under test (Tx UE) and TE emulated active SL UEs
· Option 1: Tx UE and 50 active UEs are in non-DRx, following A.9.1.4.1 configurations.
· Option 2: Tx UE run runs two DRx cycles, both are with 40ms cycle length and 10ms on time, 0ms inactivity timer but with offset 0ms and 10ms. 100 active UEs are in non-DRx, and follows the periodic sensing test configurations.
· Additional test requirement: Tx UE transmission only happens at Rx UE DRx active time.
The rest of settings and test requirements following R16 resource selection test.
Test Design of Partial Sensing Requirement
We propose the following test design for partial sensing in the following based on R16 resource selection test in A.9.1.4.1.
For periodic sensing, we configure the active UEs and UE under test with the same transmission period to enable the UE under test selecting resource without collision based on periodic sensing results. We also increase the period to 10ms, which is more common under periodic sensing settings, and TE emulates 100 active SL UEs to fill in the 20 slots in 10ms transmission period and 5 subchannels. The rest configurations and test requirements are the same as A.9.1.4.1.
The contiguous sensing is effectively the same as R16 full sensing when the other active SL UEs are with period smaller than M, the contiguous sensing window. Therefore, we set M = 31 and follow A.9.1.4.1 to have active SL UEs transmitting in 5ms period. Note that instead on PDU message scheduling periodic transmission of the UE under test, TE needs to periodically sends PDU message to schedule aperiodic transmission to trigger contiguous sensing. 
With the above test design proposals, R16 test requirement applies to periodic and contiguous sensing test.
Proposal 5: Partial sensing test configuration change from R16 test:
(a) Periodic sensing
· UE under test is transmitting in 10ms period
· 100 active SL UEs emulated by TE are transmitting in 10ms period
(b) Contiguous sensing
· Contiguous sensing window M = 31
· UE under test is triggered by TE to transmit aperiodic message every 5ms 
The rest of settings and test requirements following R16 resource selection test.
Correction of Legacy Test Configuration
In 38.133 A.9.1.4.1 resource selection test, only one out of five subchannels has RSRP below the pre-configured sensing threshold. 
Table A. 9.1.4.1.1-2: Active Sidelink UE Specific Test Parameters for V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements
	[bookmark: _Hlk498607363]Parameter
	Unit
	Active Sidelink UE i
(i = 0, .., 49)

	
	
	T1
	T2

	NR RF Channel Number
	-
	1

	Channel Bandwidth (BWchannel)Note 5
	MHz
	20 (NRB,c = 50) or 40 (NRB,c = 100)

	PSCCH RMC (defined in A.3.21.3)
	-
	CC.1A HD 

	PSSCH RMC (defined in A.3.21.3)
	-
	CD.1A HD

	
 Note1
	[bookmark: OLE_LINK28][bookmark: OLE_LINK25]dBm/30 kHz
	-111
	-121

	
 Note3
	dB
	10

	
 Note2,3
	dB
	10

	
 Note4 
	dB
	0
	20

	
 Note2,4
	dB
	0
	20

	PSSCH-RSRP1 Note 2,3
	dBm/SCS
	-101
	-111

	PSSCH -RSRP2 Note 2,4
	dBm/SCS
	-111
	-101

	SL-RSSI1 Note 2,3
	dBm/3.6 MHz
	-79.79
	-89.79

	SL-RSSI2 Note 2,4
	dBm/3.6 MHz
	-87.20
	-80.17

	Antenna Configuration
	-
	1x2

	Propagation Condition
	-
	AWGN

	
Note 1:	Interference from other UEs and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	Es/Iot, PSSCH-RSRP and SL-RSSI levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:      For UE 20 to 29, occupying subchannel #2
Note 4:      For UE 0 to 19 and 30 to 49, occupying subchannel #0/1/3/4
Note 5:      The UE is only required to be tested in one of the supported test configurations.




With 5ms transmission period and perfect sensing accuracy, the UE under test derive the available resource ratio according to procedure in clause 8.1.4 in 38.214:

Even though subchannel #2 has low RSRP on the slot UE is transmitting, UE can’t sense it and therefore excluded it from available resource. However, the lowest percentage of available resource ratio is 20% according to 38.311:
SL-TxPercentageConfig-r16 ::= SEQUENCE { 
sl-Priority-r16 INTEGER (1..8), 
sl-TxPercentage-r16 ENUMERATED {p20, p35, p50} 
}
Therefore, a spec compliant UE may increase the RSRP threshold to include more resources, and may select the resource outside subchannel #2 and fail the test. To ensure a spec compliant UE not to fail the test, we prose to set subchannel #1 RSRP aligned to subchannel #2, and therefore in T2 the available resource becomes

Then UE under test doesn’t raise the RSRP threshold and include undesired resources.
Observation 1: The available resource ratio after excluding above threshold RSRP and self transmission resources is 18% in T2 in 38.133 A.9.1.4.1 Test for V2X UE Autonomous Resource Selection/Reselection. The minimum available resource percentage is 20%. A spec compliant UE may increase RSRP threshold to include more resources, and when the newly included resources are selected, the UE fails the test while executing spec compliant procedure with accurate measurement.
Proposal 6: Set subchannel #1 RSRP aligned to subchannel #2. The available resource becomes 36% and UE doesn’t have to raise RSRP threshold.
Similar issue is presented in the corresponding LTE test, A.12.6.1 V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements. In the LTE test, UE has available resources ratio

And we propose a similar fix, configuration active SL UEs on subchannel #3 to follow subchannel #1 active SL UEs, for the LTE test.


Observation 2: The available resource ratio after excluding above threshold RSRP and self transmission resources is 19% in T2 in 36.133 A.12.6.1	V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements. The minimum available resource percentage is 20%. A spec compliant UE may increase RSRP threshold to include more resources, and when the newly included resources are selected, the UE fails the test while executing spec compliant procedure with accurate measurement.
Proposal 7: Configuration active SL UEs on subchannel #3 to follow subchannel #1 active SL UEs. The available resource becomes 38% and UE doesn’t have to raise RSRP threshold.

Conclusions
Proposal 1: In 12.7.3 Tx switching interruption requirement, Tx switching between UL and SL when they are on the same band can cause the same interruption as switching between LTE SL Tx and NR SL Tx.
Proposal 2: In 12.7.4 DRx transition interruption: According to WF R4-2206916, “When NR is DRX, the avoidance of interruptions to WAN due to SL-DRX follows 2.2.1”, the general interruption requirement applies to NR is in DRx case. Therefore, the red-strike sentence should be deleted from spec:
Interruption on PCell/serving cell if configured due to V2X transitions between active and non-active during SL-DRX when PCell/serving cell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured SL-DRX cycle is 640 ms or longer.
The deleted portion is from original text in EN-DC DRx transition, and it is not applicable to SL due to the agreement from WF.
Proposal 3: In 12.9.2 Scheduling availability: Since SL and Uu are intra-band and shared the Tx chains, both SL and Uu are not able to receive or transmit data when the Tx chains are retuning. Therefore, scheduling restriction should apply to both SL and Uu on the switching slot.
Proposal 4: Use the following configurations for resource selection in DRx test
· TE emulates receiver UE, with 40ms DRx cycle length, 10ms on time, 10ms offset and 0 inactivity timer.
· Two options for UE under test (Tx UE) and TE emulated active SL UEs
· Option 1: Tx UE and 50 active UEs are in non-DRx, following A.9.1.4.1 configurations.
· Option 2: Tx UE run runs two DRx cycles, both are with 40ms cycle length and 10ms on time, 0ms inactivity timer but with offset 0ms and 10ms. 100 active UEs are in non-DRx, and follows the periodic sensing test configurations.
· Additional test requirement: Tx UE transmission only happens at Rx UE DRx active time.
The rest of settings and test requirements following R16 resource selection test.
Proposal 5: Partial sensing test configuration change from R16 test:
(a) Periodic sensing
· UE under test is transmitting in 10ms period
· 100 active SL UEs emulated by TE are transmitting in 10ms period
(b) Contiguous sensing
· Contiguous sensing window M = 31
· UE under test is triggered by TE to transmit aperiodic message every 5ms 
The rest of settings and test requirements following R16 resource selection test.
Observation 1: The available resource ratio after excluding above threshold RSRP and self transmission resources is 18% in T2 in 38.133 A.9.1.4.1 Test for V2X UE Autonomous Resource Selection/Reselection. The minimum available resource percentage is 20%. A spec compliant UE may increase RSRP threshold to include more resources, and when the newly included resources are selected, the UE fails the test while executing spec compliant procedure with accurate measurement.
Proposal 6: Set subchannel #1 RSRP aligned to subchannel #2. The available resource becomes 36% and UE doesn’t have to raise RSRP threshold.
Observation 2: The available resource ratio after excluding above threshold RSRP and self transmission resources is 19% in T2 in 36.133 A.12.6.1	V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements. The minimum available resource percentage is 20%. A spec compliant UE may increase RSRP threshold to include more resources, and when the newly included resources are selected, the UE fails the test while executing spec compliant procedure with accurate measurement.
Proposal 7: Configuration active SL UEs on subchannel #3 to follow subchannel #1 active SL UEs. The available resource becomes 38% and UE doesn’t have to raise RSRP threshold.
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