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1 Introduction
In last RAN4 #95e meeting, a WF[1] about NR V2X RRM requirement was approved. The remaining issues are listed below.
	· The newly raised issues will be further discussed in maintenance part in next RAN4#96e meeting.
· Sync./async. assumption between NR Uu and SL in interruption requirements
· Whether to differentiate the different type of NR communication in interruption requirement due to synchronization reference source change
· Whether to define interruption requirement on NR WAN due to switching between LTE SL and NR SL
· Whether to define interruption requirement on LTE SL due to NR SL sync source is changed
· If RAN1 makes agreement related to this issue until this RAN4#95e meeting, RAN4 will further discuss it in maintenance part in next RAN4#96e meeting. 
· Otherwise, RAN4 does not define this requirement in Rel-16. 
· Interruption for switching between LTE SL and NR SL. 
· RAN4 assume that 14 symbols(ld=13) in a slot is configured for NR V2X on a dedicated carrier. 
· Whether to limit the switching to transmission only will be discussed in maintenance part in next RAN4#96e meeting
· Absolute accuracy of L1 SL-RSRP measurement
· Decide final one value between {4.5, 5.0}



In this paper, we will discuss the remaining issues.
2 Measurements
Table 1 lists the comparison of L1 SL-RSRP absolute accuracy in AWGN channel with SNR=0dB. From our understanding, with the SCS increasing, the RSRP performance won’t change too much. Thus, it’s more reasonable to conduct the L1 SL-RSRP accuracy based on the results from companies A, B, and D. 
[bookmark: _Ref39933305][bookmark: _Ref28614570][bookmark: _Ref36914450]Table 1. SL RSRP absolute accuracy comparison in AWGN channel
	SCS(KHz)
	L1 SL-RSRP(dB) 

	
	Company
A
	Company
B
	Company
C
	Company
D

	15
	1.28
	1.25
	1.7897
	1.1

	30
	1.26
	1.3
	1.9347
	1.1

	60
	1.25
	1.28
	2.3722
	1.1


Although the L1 SL-RSRP test will be only in AGWN channel, considering the baseband estimation margin, we suggest to deduce the accuracy requirement based on the fading channel performance. The worst value of L1 SL-RSRP accuracy is nearly 2dB in Table 2. Usually, the RF margin can be about 2.5dB. Thus, the absolute accuracy of L1 SL-RSRP can be ±4.5dB at SNR=0dB.
[bookmark: _Ref39933353]Table 2. SL RSRP absolute accuracy comparison in fading channel
	SCS(KHz)
	L1 SL-RSRP(dB) 

	
	Company
A
	Company
B
	Company
D

	15
	1.73
	1.13
	1.72

	30
	1.7
	1.22
	1.85

	60
	1.73
	1.33
	1.95


[bookmark: _Ref39933596]Proposal 1: The absolute accuracy of L1 SL-RSRP can be ±4.5dB at SNR=0dB.
3 Interruption
3.1. Interruption to WAN due to V2X Sidelink Communication
A remaining issue in this section is how to define Uu link and PC5 link’s timing misalignment. In current requirement, if PC5 link has a timing mismatch with Uu link, there is an additional interruption slot will be needed. Traditionally, in NR Uu, MRTD is the criteria to decide whether an additional interruption slot is needed. In V2X, Uu link and PC5 link belongs to different modules, no coordination is needed between these two links. Thus, a reasonable definition on Uu link and PC5 link synchronization will be induced directly by the CP length misalignment. When the slot boundary between Uu link and PC5 link is larger than CP length in Uu link, an additional interruption slot is expected. 
[image: ]
Figure 1. Timing misalignment between Uu link and PC5 link
[bookmark: _Ref47433407]Proposal 2: Synchronization between Uu link and PC5 link can be defined based on whether the misalignment between the interruption start point in the V2X sidelink and the slot start point of Uu link is less than CP length.
When we further look into the interruption to Uu link due to V2X sidelink reconfiguration, an important factor is whether sidelink is synced with Uu link. When sidelink is synced to Uu link, the sidelink DFN will be aligning with Uu link SFN. The sidelink setup and release can be alignment with Uu link’s slot boundary. Thus, the interruption to WAN due to sidelink communication setup/release will be only based on RRC reconfiguration interruption in synchronization scenario.   
[image: ]
Figure 2. Interruption to Uu link when sidelink is synced to Uu 
In other hands, when sidelink isn’t synced to Uu link, due to no coordination demand between Uu link and sidelink, the Uu link had none information about PC5 link’s timing. Thus, UE had to always believe an additional interruption slot is needed in Uu link. At the same time, owing to the interruption length is also used by NW to schedule downlink data, one additional interruption slot can be always expected from NW side. 
[bookmark: _Ref47192059][bookmark: _Ref47433463]Proposal 3: When sidelink is synced to Uu link, the interruption to WAN will re-use the NR RRC reconfiguration interruption requirement in synchronization scenario. On the other hand, when sidelink isn’t synced to Uu link, the interruption will re-use the NR RRC reconfiguration interruption requirement in asynchronization scenario.
[bookmark: _Ref47192065]Proposal 4: The interruption to WAN due to sidelink communication setup/release can be defined as follow.
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	NR Slot length (ms)
	Interruption length
(number of slots)

	
	
	WAN is the sync. source 
	Others

	0
	1
	1
	2

	1
	0.5
	2
	3

	2
	0.25
	5

	3
	0.125
	9


 
3.2. Interruption due to sync. source change
A remaining issue in last meeting is whether to differentiate the different type of NR communication in interruption requirement due to synchronization reference source change. 
When two synchronization sources that UE switches between are not synchronized, the UE behavior in NR will be different with LTE. In legacy LTE, the design focused on broadcast services. A signal is broadcasted to all surrounding UEs, and a UE needs to monitor all messages received. Thus, when the sync. source that UE switches between are not sync., the UE will have a short interruption duration(1ms) and continue to broadcast the signals with the new timing.
In NR SL, the new type of groupcast and unicast communication are introduced. Different to the broadcast communication, the communication is dedicated to one UE with the groupcast or unicast link. For example, when UE0 communicates with UE1 in a gNB network in T1, both UE0 and UE1 are synced to gNB with the same timing. In T2, UE0 moves outside the gNB coverage and changes the sync. source from gNB to GNSS. If these two sync sources(GNSS and gNB) are not synced, since UE1 doesn’t know any information of sync source change in UE0, the communication link will be not only interrupted 1ms but go to radio link failure procedure.
[image: ]
[bookmark: _Ref40109139][bookmark: _Ref36907488]Proposal 5: When two synchronization sources that UE switches between are not synchronized, RAN4 shall differentiate the different type of communication in interruption requirement. 
· For broadcast communication, define the sidelink communication dropping requirement as 1ms;
· For group-cast and unicast communication, the sidelink communication can be dropped at least 1ms due to sync. source change. 
NR SL + LTE SL
In RAN1 spec., the LTE SL and NR SL in the same ITS band will share a single UL timing. Thus, when one of SL link changes the sync. source between two synchronization sources that are not synchronized, both SL communications shall be dropped to allow UE to adjust the timing.   
	RAN1 #94bis Agreements:
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized. 
RAN1 #95 Agreements:
· For FDM solutions: 
· For both dynamic and semi-static power allocation solutions, RAN1 assumes synchronization between NR and LTE V2X sidelinks, for a NR V2X UE when NR and LTE V2X sidelinks are intra-band.


Since both NR SL and LTE SL will be interrupted due to other SL’s sync source change, both NR SL and LTE SL communication dropping requirement shall be defined. Once LTE SL sync. source change, it means NR SL sync. source will be also changed. Thus, no additional requirement will be defined. However, the situation is different in LTE SL communication when NR SL sync. source change related with gNB. Owing to LTE SL doesn't support gNB as sync. source, the interruption requirement related to NR SL sync. source change shall be defined in TS36.133.


[bookmark: _Ref40109161]Proposal 6: When two synchronization sources that UE switches between are not synchronized in NR sidelink, define the interruption to LTE SL due to NR SL sync. source change in TS36.133.
3.3. Interruption for switching between LTE SL and NR SL
In RAN4, it had already agreed to support NR Uu plus both NR SL and LTE SL in TS 38.101.
	[bookmark: OLE_LINK11]E-UTRA-NR V2X Band Combination
	E-UTRA  or NR Band
	Interface

	V2X_n71_(n) 471
	47
	PC5

	
	n47
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	n71
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	NOTE 1:	Only single switched SL in ITS band is supported.


The switching between LTE SL and NR SL will interrupt the Uu link when the UE supports NR SL + LTE SL + NR Uu. An interruption requirement to Uu link shall be defined.


	WF on switching period in ITS band for NR V2X(R4-2005644)
· Candidate values for intra-band switching
· 150us including transient period (majority view)
· 210us
· Suggested WF on switching period
· 150us in square brackets in the CR preparation (Majority view)


In RAN4 #94-e-bis meeting, the switching time is approximately agreed as 150us. We can define the interruption requirement based on this value as follow. In this scenario, the synchronization between Uu link and PC5 link can re-use the conclusion in the interruption requirement due to sidelink communication setup/release. However, even if sidelink is synced to Uu link, an additional interruption slot can be expected because the propagation delay difference between the Uu downlink and V2X sidelink can be larger than CP length. Thus, we shall differentiate sync. and async. scenarios when sidelink is synced to Uu link. Also, as we discussed before, when sidelink isn’t synced to Uu link, an additional interruption slot is always needed.
[bookmark: _Ref47433449]Proposal 7: To define interruption to WAN due to switching between LTE and NR SL, it shall differentiate sync. and async. scenarios when sidelink is synced to BS because of the propagation delay difference between the Uu downlink and V2X sidelink.
[bookmark: _Ref40109166]Proposal 8: Define the interruption to NR Uu link due to switching between LTE SL and NR SL as follow.
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	Slot length (ms)
	Interruption length (slot)

	
	
	WAN is the sync. source
	Others

	
	
	Synced
	Asynced
	

	0
	1
	1
	2
	2

	1
	0.5
	1
	2
	2

	2
	0.25
	1
	2
	2

	3
	0.125
	2
	3
	3



4 Summary
In this paper, we give our views on remaining issues for NR SL.
Proposal 1: The absolute accuracy of L1 SL-RSRP can be ±4.5dB at SNR=0dB.
Proposal 2: Synchronization between Uu link and PC5 link can be defined based on whether the misalignment between the interruption start point in the V2X sidelink and the slot start point of Uu link is less than CP length.
Proposal 3: When sidelink is synced to Uu link, the interruption to WAN will re-use the NR RRC reconfiguration interruption requirement in synchronization scenario. On the other hand, when sidelink isn’t synced to Uu link, the interruption will re-use the NR RRC reconfiguration interruption requirement in asynchronization scenario.
Proposal 4: The interruption to WAN due to sidelink communication setup/release can be defined as follow.
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	NR Slot length (ms)
	Interruption length
(number of slots)

	
	
	WAN is the sync. source 
	Others

	0
	1
	1
	2

	1
	0.5
	2
	3

	2
	0.25
	5

	3
	0.125
	9


Proposal 5: When two synchronization sources that UE switches between are not synchronized, RAN4 shall differentiate the different type of communication in interruption requirement.
· For broadcast communication, define the sidelink communication dropping requirement as 1ms;
· For group-cast and unicast communication, the sidelink communication cam be dropped at least for 1ms due to sync. source change. 
Proposal 6: When two synchronization sources that UE switches between are not synchronized in NR sidelink, define the interruption to LTE SL due to NR SL sync. source change in TS36.133.
Proposal 7: To define interruption to WAN due to switching between LTE and NR SL, it shall differentiate sync. and async. scenarios when sidelink is synced to BS because of the propagation delay difference between the Uu downlink and V2X sidelink.
Proposal 8: Define the interruption to NR Uu link due to switching between LTE SL and NR SL. The UE is allowed an interruption on the PCell in NR as follow.
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	Slot length (ms)
	Interruption length (slot)

	
	
	WAN is the sync. source
	Others

	
	
	Synced
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	0
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	1
	2
	2
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