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1 Introduction
According to the agreement reached in RAN#74 meeting, a conference call will be held on Jan. 23rd CET.3pm for RRM part [1][2]. This email discussion aims to collect companies’ perspectives on how to define RRM test cases for V2V and RRM requirements for V2X. Particularly, the discussion will be carried out based on related agreements already reached by RAN4 previous meetings [3][4][5].
2 Discussion on V2V/V2X service RRM part
2.1 V2V remaining issues
2.1.1 Maintenances on core part

· Issue 1: The CR on reliability of GNSS (R4-1610636) was agreed in RAN4#81 meeting. However the GNSS related side conditions are not defined yet. Companies are encouraged to bring inputs on the GNSS related side conditions.
	Companies are invited to provide views below for Issue 1

	Companies
	Preferred values
	Comments if any

	Huawei, HiSilicon
	Directly refer to TS36.171 section 5 and section 6
	

	CATT
	Refer to table 6.7 in TS36.171
	

	LG
	Table 6.7 & 6.8 in TS36.171
	Remove ‘GNSS coarse time assistance error range’ regarding standalone V2V operation w/o eNB

	Nokia
	Table 6.7 & 6.8 in TS36.171
	

	Intel
	TS 36.171 Section 6.2 Tables 6.7 and 6.8
	Need to remove ‘GNSS coarse time assistance error range’ parameters in case Option c) is agreed for Issue #3.

	QC
	Table 6.7 & 6.8 in TS36.171
	The number of satellite per constellation needs to be increased since the number in tables 6.7 & 6.8 assume assistant data. We propose at least 8 satellite per constellation.

	
	
	


Discussion:
Qualcomm: At least 8 satellites are needed to make sure the accuracy.
Intel: GNSS information may not be available. It may take too much time. We propose that do not define this test case using GNSS link since it needs too much time using GNSS link.

Chairman: can we have this side condition in the performance part but may not include in the test case?

Intel: It is the joint question. A performance requirement still needs a test case. We need to join decide. 
Agreeable Proposal
2.1.2 V2V RRM test cases
· Issue 2: In GNSS-based UE transmission timing accuracy test, companies are encouraged to bring inputs on the test parameters for PSSCH and PSCCH. 
Note: The parameters may include channel bandwidth, allocated resource blocks, modulation, target code rate, information bit payload, transport block CRC, binary channel bits, etc.
	Companies are invited to provide views below for Issue 2

	Companies
	Preferred values
	Comments if any

	Huawei, HiSilicon
	The parameters are provided in Table A.1-1 and A.1-2
	

	
	
	

	
	
	

	
	
	

	
	
	


Discussion:

Agreeable Proposal
· Issue 3:  In GNSS-based UE transmission timing accuracy test, information equivalent to GNSS assistant data is provided. Companies are encouraged to bring inputs on which solutions shall be applied.
a) No need to specify, up to UE implementation.
b) GNSS assistance data shall be transmitted on Uu link.

c) GNSS assistance data shall be transmitted on GNSS link.
d) Others. If this option is chosen, please clarify the reasons and provide other solutions.
	Companies are invited to provide views below for Issue 3

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	c)
	It is a more realistic scenario

	CATT
	c)
	

	LG
	c)
	

	Nokia
	c)
	

	Intel
	b) or c)


	For Option c) the test time will become a bottleneck due high TTFF. Sufficient time should be allowed for UE to obtain information from GNSS assuming no a priory information available before the test. Suggest to define the side conditions but recommend not to define the exact requirements in terms of acquisition time and not introduce conformance test cases. Similar test in the in coverage conditions can be defined in the V2X WI scope.

For Option b) the TTFF can be relatively small. The conformance test can be introduced. 

Note: Suggest to rename Option c) to “No GNSS assistance” and Option b) to “GNSS assistance available”.

	
	
	

	
	
	


Discussion:

Chariman: Do we need this test case? How to handle the time when using GNSS link to acquire assistance data?
Qualcomm: We agree do not need any test case. We can leave it to RAN5.

Intel: We think a test case is needed. It is a generic question on how to test V2X. We encourage companies to provide solution. We think it is a RAN4 issue.

Agreeable Proposal
· Issue 4: In GNSS-based UE transmission timing accuracy test, companies are encouraged to bring inputs on the time to first fix (TTFF) requirement in test setup.
a) No need to specify, up to UE implementation.
b) TTFF shall be specified. If this option is chosen, companies are encouraged to provide the value of TTFF and clarify the reasons.
	Companies are invited to provide views below for Issue 4

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	There are related requirements in TS36.171, no need for new requirements.

	CATT
	a)
	

	LG
	a)
	

	Nokia
	a)
	We understand this is not a requirement, however, certain time should be allowed prior to the test to ensure UE is synchronized to the GNSS.

	Intel
	
	Depends on Issue #3 decision

Issue #3 Option b): TTFF requirements from the TS 36.171 can be reused.

Issue #3 Option c): TTFF requirements shall not be defined and no conformance test need to be introduced. 

	QC
	a)
	TTFF and detailed test implementation is in RAN5 scope. It will be finalized later.

	
	
	


Discussion:

Agreeable Proposal
No need to specify, up to UE implementation
· Issue 5:  Companies are encouraged to bring inputs on whether to introduce the interruption test cases for V2V.
a) No need to define.

b) Yes. If this option is chosen, companies are encouraged to provide the test setup.
	Companies are invited to provide views below for Issue 5

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	

	CATT
	a)
	

	LG
	a)
	

	Nokia
	b)
	Since there is core requirement defined, we believe test case is also needed. Test setup should be similar to that in A.7.5.11 of 36.133.  

	Intel
	a)
	

	Ericsson
	
	There are no interruptions allowed, also the V2V is only on the dedicated V2V carrier. Therefore no interruptions to WAN is allowed.

	
	
	


Discussion:

Agreeable Proposal
2.2 V2X WI

2.2.1 Remaining issues on UE Tx timing requirement
· Issue 6: For UE Tx timing, companies are encouraged to bring inputs on the requirements of NTA_offset for V-UE.
a) Follow TS 36.211(Tentative agreements in RAN4#81 meeting).

b) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.
	Companies are invited to provide views below for Issue 6

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	

	CATT
	a)
	When GNSS and eNB is synchronized source follow TS36.211 

· NTA_offset = 624 when operating on a shared UL/V2V carrier in WAN TDD band.
· NTA_offset = 0 for all other cases
When SyncRef UE is synchronized source in OOC

   TA_offset = 0 

	LG
	a)
	there is no V2X sidelink operation on a FDD/TDD shared UL carrier with 1st priority in RF (B47+B47, B47+BandX/Y)

	Nokia
	b)
	· When GNSS or eNB is used as time reference, no matter UE is IC or OoC,

· NTA offset is 624Ts if V2X is on the carrier shared with TDD, i.e. if V2X is on TDD bands other than Band 47
· NTA offset is 0 otherwise

· When SyncRef UE is used as time reference, 

· NTA offset is 0

	Intel
	b)
	Follow RAN4 #81 agreements and define no TA offset of SyncRef UE
· Requirement for eNB & GNSS as time reference: 

· NTA offset = 624 Ts for IC conditions and operation on a shared UL/V2V carrier in TDD mode 
· NTA offset = 0 Ts for all other cases (incl. Band 47)
· Requirement for SyncRef UE as time reference 

· NTA offset = 0 Ts

	QC
	a)
	Send Clarification LS to RAN1 if the spec is not clear 

	
	
	


Discussion:

Deprioritize shared Uu/PC5 carrier scenario since RAN4 RF didn’t define this scenario. 
Nokia: What doesn’t it mean? No requirement for this case?
Ericsson: Similar question to Nokia. D2D has this requirement.
LGE: RF group doesn’t define this shared Uu/PC5 scenario. Rel-14 V2X doesn't need to define any requirement for shared carrier scenario. Shared carrier scenario doesn’t exist for V2X.
Nokia: Only define requirements for band47?

LGE: Define band47 + band X. But no shared carrier scenario.

Ericsson: Seems only standalone V2X operation for Rel-14 V2X? 

LGE: Yes. Come from V2V.

Qualcomm: V2X we have multiple scenarios. We can deprioritized shared carrier scenario. We still have other scenarios.

Nokia: Confirm Rel-14 V2X only happen in band 47?

LGE: Confirm only in band47 from RF group.
Nokia: Already a conclusion for it？ 

LGE: Already decided.
Intel: Why discuss de-priorization scenario here?

Chairman:  because the difference between option a and b only happen for TDD shared carrier.

Nokia: Need to clarify the agreement
Ericsson: De-priorized should leave to other WG. Focus on requirement.

Qualcomm: then we don’t need to discuss here. We can wait.
Intel: We don’t need to change much. Only focus on FFS part of last meeting.
Agreeable Proposal
· Issue 7: Companies are encouraged to bring inputs on the UE Tx timing requirements for P-UE when SyncRef UE as synchronization source.
a) Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs 
b) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.
	Companies are invited to provide views below for Issue 7

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	

	CATT
	a)
	

	LG
	a)
	

	Nokia
	a)
	

	Intel
	a)
	

	Ericsson
	a)
	

	
	
	


Discussion:

Agreeable Proposal
Reuse the same transmit timing requirements (NTAoffset and TE) as for V-UEs
2.2.2 Synchronization related requirements
There are some open issues for GNSS related synchronization requirements (FFS if requirements should be introduced).

· Issue 8: For GNSS synchronization source reselection evaluation period to prevent fast changes to/from GNSS synchronization source (ping pong effect), companies are encouraged to bring inputs on whether the requirements need to be specified and duration of evaluation periods.
a) No need to specify

b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements.
· Tevaluate,GNSS,unreliable: minimum time before changing the synchronization reference from GNSS to another synchronization source
· Tevaluate,GNSS,reliable: minimum time before changing the synchronization reference from a synchronization source to GNSS
	Companies are invited to provide views below for Issue 8

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	GNSS synchronization source is generally stable

	CATT
	a)
	

	LG
	a)
	

	Nokia
	a)
	

	Intel
	b)
	UE is expected to use GNSS synchronization source in case it allows achieving accurate synchronization for both time and frequency. Under certain conditions GNSS may not provide reliable and stable synchronization reference. Depending on implementation UE may perform often selection/reselection to/from GNSS. Too often changes of the synchronization source may lead to negative performance impacts (see Issue 9 for details). To avoid ping-pong effect a specific evaluation filtering period needs to be introduced:

· Tevaluate,GNSS,unreliable: minimum time before changing the synchronization reference from GNSS to another synchronization source. UE should verify that GNNS is not reliable for  Tevaluate,GNSS,unreliable before making the synchronization source change

· Tevaluate,GNSS,reliable: minimum time before changing the synchronization reference from a synchronization source to GNSS. UE should verify that GNNS is reliable for Tevaluate,GNSS,reliable before making the synchronization source change.

	Ericsson
	b)
	We share Intel’s view. 

	
	
	


Discussion:

Agreeable Proposal
· Issue 9: For V2V operation interruption due to synchronization source change to/from GNSS, companies are encouraged to bring inputs on whether the requirements need to be specified and duration of interruption period (e.g. 1 subframe) 
a) No need to specify.
b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements.

	Companies are invited to provide views below for Issue 9

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	DFNoffset can avoid misalignment between synchronization sources.

	CATT
	a)
	DFNoffset can align the timing between synchronization sources, which depends on RAN2’s decision.

	 LG
	a)
	Regarding DFNoffset, DFN and SFN can be aligned

	Nokia
	a)
	

	Intel
	b)
	V2V interruption requirements need to be introduced due to synchronization source change. UE changes timing and frequency and certain amount of time may be required for the PLL adjustment. In addition, the timing reference will change which may affect TX and RX timing. In general, eNB timing reference can be substantially different from the GNSS timing reference, and it is not guaranteed that eNB will necessarily use DFN offset or that it can perfectly set the DFN offset value to compensate timing mismatch between eNB and GNSS. 

In order to avoid impacts on the system performance the change of the synchronization source should not be done during the V2V transmission or reception. Otherwise, the V2V transmission may become corrupted (e.g. in case there is noticeable timing/frequency offset between the synchronization sources). Similarly for V2V reception, the packet reception may fail in case UE changes the synchronization reference during the packet reception.

Depending on the conditions and UE implementation the required amount of time may vary and needs further discussion: 1) Less than one symbol or 2) More than one symbol: In this case 1ms (subframe) interruption can be considered (i.e. UE may be allowed to drop the V2V signals TX/RX in the subframe for the purpose of synchronization source change)

	Ericsson
	b)
	It is not clear how the timing misalignment problem can be avoided when different timing references are used in WAN and V2V. This can be discussed based on the contributions submitted to the previous meetings.

	QC
	a)
	No WAN interruption here. What is being discussed is SL dropping. There is no need for specification for that. 


Discussion:

Intel: It is different from issue 12. The interruption may also come from frequency retuning. Some time may need to adjust that. Also the time misalignment will cause interruption.
Ericson: we think UE need to drop depending on scenario to deal with time misalignment. There is no RAN1/RAN2 agreement yet. We don’t think misalignment will be avoided by RAN1/2 works yet. 
Qualcomm: We should take a step for this requirement. It is an independent operation. We don’t want V2X operation interference the WAN operation. Drop communication for this synch source change will cause trouble. It can leave to UE implementation. No need to overly define requirement for this operation. 

 Intel: V2V has no interruption. But V2X is different. It is important to allow some interruption since it has more synchronization sources.

LGE: We don’t need to consider interruption since it is an independent operation. To Ericsson, misalignment should not happen since it can be handle by network DFN offset. We should assume there is no misalignment.
Agreeable Proposal
· Issue 10:  Companies are encouraged to bring inputs on whether selection time for GNSS as synchronization source needs to be specified 
a) No need to specify.
b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

	Companies are invited to provide views below for Issue 10

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	The requirement has already been addressed in TS36.171 

	CATT
	a)
	

	 LG
	a)
	

	Nokia
	a)
	However, it should be made clear that existing requirements in 36.171 apply.

	Intel
	a)
	The selection time depends on the GNSS assistance information. For the case of GNSS assistance availability it will be same as in the TS 36.171. No new requirements needed.

	
	
	

	
	
	


Discussion:

Agreeable Proposal
No need to specify selection time for GNSS as synchronization source
· Issue 11:  Companies are encouraged to bring inputs on whether UE behavior to maintain valid GNSS assistance information for GNSS as synchronization source needs to be specified 
a) No need to specify.
b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

	Companies are invited to provide views below for Issue 11

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	Assistance information can be maintained by GNSS link if Uu link is failed

	CATT
	a)
	

	 LG
	a)
	

	Nokia
	a)
	

	Intel
	a)
	This can be left up to UE implementation.

	
	
	

	
	
	


Discussion:

Ericsson: We are fine that there is no requirement in 3GPP
Agreeable Proposal
No need to specify UE behavior to maintain valid GNSS assistance information for GNSS as synchronization source.

· Issue 12:  Companies are encouraged to bring inputs on whether WAN/GNSS timing misalignment requirements needs to be specified 
a) No need to specify.
b) Specify the requirement. If this option is chosen, companies are encouraged to provide the requirements.

	Companies are invited to provide views below for Issue 12

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	DFNoffset can avoid misalignment between synchronization sources.

	CATT
	a)
	DFNoffset can align the timing between synchronization sources

	 LG
	a)
	

	Nokia
	a)
	

	Ericsson
	b)
	It is not clear how the timing misalignment problem can be avoided when different timing references are used in WAN and V2V. This can be discussed based on the contributions submitted to the previous meetings.

	
	
	


Discussion:

Chairman: Whether the misalignment between GNSS and WAN will occur?
Ericsson: Yes it will happen. It may be a typical case and need to discuss and study the requirement.
Agreeable Proposal
· Issue 13: Companies are encouraged to bring inputs on conditions for GNSS reliability requirements 
a) Specify the requirement. Reuse V2V GNSS reliability requirements.

b) No need to introduce such requirements.
c) Others. If this option is chosen, companies are encouraged to provide the requirements and clarify the reasons.

	Companies are invited to provide views below for Issue 13

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	

	CATT
	a)
	The same as Issue 1

	 LG
	a
	Table 6.7 & 6.8 in TS36.171 with GNSS assistance information from eNB

	Nokia
	a)
	

	Intel
	a)
	Reuse V2V GNSS reliability requirements side conditions. GNSS assistance from the eNB should be provided.

	
	
	

	
	
	


Discussion:

Agreeable Proposal
Reuse V2V GNSS reliability requirements for GNSS reliability requirements
2.2.3 Interruption requirements
During RAN4 #81 meetings, some agreements on V2X interruption were made.
	Agreements in RAN4 #81
· Background: RAN1 definition of cases


· Case 1: UL TX and SL TX use separate TX chains and separate power budget 

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget 

· Case 3: UL TX and SL TX share TX chains and power budget 

· V-UE interruptions requirement WAN and PC5 MCC operation

· Case 1: No interruptions

· Case 2: FFS

· Case 3: Interruptions may happen

· Interruptions may happen when SL has higher priority than UL. Priority definition is FFS. 

· WAN and PC5 shared carrier operation

· There is interruption when SL has higher priority than UL 

· FFS on whether to capture interruption requirements in RAN4 specs 



From the above agreements reached by RAN4 so far, it can be seen that the interruption requirements need to be further studied in Case 2 and Case 3 when UL Tx and V2X SL Tx coincide with each other under WAN and PC5 MCC operation.

· Issue 14: For case 2, companies are encouraged to bring inputs on the interruption requirements due to SL Tx prioritized over any V2X UL Tx.
a) No need to specify.
b) Define that no WAN interruption should be allowed. If this option is chosen, companies are encouraged to provide the wording of the requirements.
c) Define that WAN interruption can be allowed. If this option is chosen, companies are encouraged to provide the wording of the requirements.

	Companies are invited to provide views below for Issue 14

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	The applicable cases for prioritization between UL Tx and V2X SL Tx are under discussion and will be clarified in RAN2. Based on the prioritization between UL Tx and V2X SL Tx, UE need to decide the power allocation between UL Tx and SL Tx in case 2. For power allocation, RAN1 determined power control formulae for both WAN communication and V2X sidelink communication. UE just follow RAN1 agreed power control mechanism. RAN4 do not need to define any interruption requirements.

	Nokia
	c)
	We think Case 2 should be treated in the same way as Case 3.

	Intel
	a)
	The mechanism for prioritization between UL TX and SL TX is discussed in RAN1. There is no need to define duplicated WAN interruption requirements in RAN4. 

	Ericsson
	a)
	

	
	
	

	
	
	

	
	
	


Discussion:
Agreeable Proposal
· Issue 15: For case 3, companies are encouraged to bring inputs on the interruption requirements due to SL Tx prioritized over any V2X UL Tx.
a) No need to specify.
b) Define that no WAN interruption should be allowed. If this option is chosen, companies are encouraged to provide the wording of the requirements.
c) Define that WAN interruption can be allowed. If this option is chosen, companies are encouraged to provide the wording of the requirements.
	Companies are invited to provide views below for Issue 15

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	For PC5-based V2X and WAN MCC operation, based on realistic UE RF architecture, case 3 is not candidate architecture.

	CATT
	b)
	For currently MCC band combination, Case 3 is applied to Band47+Band47

	 LG
	a
	Cas3 corresponds to shared carrier, so it can be deprioritized.

	Nokia
	c)
	There are impacts to WAN if UE is implemented as in Case 3, and we think this should be made clear somewhere in the spec. We are open to the wording of the requirements, or whether such impacts to WAN are considered as interruption or not.

	Intel
	a)
	The mechanism for prioritization between UL TX and SL TX is discussed in RAN1. In general, UE is allowed to prioritize SL over UL and hence interruption may happen. However, there is no need to define duplicated WAN interruption requirements in RAN4. 

	Ericsson
	
	If interruptions are unavoidable due to prioritization, then they should be clearly defined. In that case, it should be clearly stated when the interruptions are expected to take place. 

	QC

	c
	Every switch require 1ms.


Discussion:

Nokia: even there is no requirement for shared carrier case, we still think band47+X MCC may still have interruption on band X. 
Qualcomm: I agree with Nokia here. A Tx chain can share Tx chain with band47 and band X. Thus there is requirement for this.
Nokia: same comments as Qualcomm.
LGE: It is possible to share Tx chain with band47 and bandX? We doubt that. Band 47 and band X may not be possible for shared Tx Chain. It needs two chains for that.

 QUALCOMM: This type of implementation is possible to share Tx chain for band 47 and X

Intel: RAN1 has discussed this problem. Interruption may happen. But do we need to define requirement in RAN4? It can leave to RAN1.

Qualcomm: Agree with Intel, since it is already in RAN1.

Ericsson: Agree with Intel. But make clear this requirement should be in RAN1 first. We need to make sure the requirement exist in 3GPP.  

Nokia: I think need more time to confirm RAN1 agreement.

Agreeable Proposal
2.2.4 Initiation/cease of SLSS requirements
· Issue 16:  In the case of SyncRef UE as time reference, companies are encouraged to bring inputs on the evaluation period for V2V S-RSRP.
a) Tevaluation,SLSS = 320 ms.
b) Tevaluation,SLSS = 480 ms.

c) Tevaluation,SLSS = 640 ms.

d) Others. If this option is chosen, companies are encouraged to provide other requirements.
	Companies are invited to provide views below for Issue 16

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	c)
	

	CATT
	C)
	

	 LG
	c
	

	Nokia
	c)
	

	Intel
	c)
	L1 measurement period was agreed to be 320ms. The evaluation period can be defined as 2 x L1 period.

	
	
	

	
	
	


Discussion:

Agreeable Proposal
Tevaluation,SLSS = 640 ms
2.2.5 SLSS detection requirements
· Issue 17: Companies are encouraged to bring inputs on the dropping rate for SLSS detection in V2X.
a) The V2X UE is not allowed to drop any sidelink V2X transmissions.
b) The V2X UE is only allowed to drop SLSS transmission. If this option is chosen, please provide the maximum dropping rate and clarify the reasons.
c) Others. If this option is chosen, companies are encouraged to provide other requirements and clarify the reasons.
	Companies are invited to provide views below for Issue 17

	Companies
	Preferred options
	Comments if any

	 Huawei, HiSilicon
	a)
	

	CATT
	a)
	

	 LG
	b
	Tdetect,SyncRef UE is defined as [1.6] seconds at SCH Es/Iot ≥ -4 dB provided that:

-
the UE is allowed to drop a maximum of [50]% of its SLSS transmissions 
[Rate is based on 5 samples for detection during 1.6 seconds. In SLSS aspects, there are 10samples during 1.6 seconds. In Data aspects, it is not necessary to consider drop rate, because there are more than 5 samples in the subframes  other than data transmission during 1.6seconds ]

	Nokia
	c)
	We think the key question companies should discuss first is whether UE needs to monitor all subframes or only the 2 pre-configured subframes of a SLSS period (160ms). The requirements on the detection time and dropping rate (and what to drop) would be quite different depending on the answer to the question. 

	Intel
	b)
	UE may be allowed to drop its V2X SLSS transmissions for the purpose of detecting other UEs SLSS and resolve half-duplex problem for the case of synchronous SLSS transmission by different UEs.

Due to sparse V2X traffic, typically V2X data transmissions occupy a small portion of available resources. In the remaining subframes UE performance V2X reception. There is no need to allow V2X TX data dropping for the purpose of asynchronous SLSS detection.

	Ericsson
	a)
	If UE is expected to follow the GNSS timing regardless of InC or OoC, there should not be any reason to drop any sidelink transmission.  

	QC
	c)
	When UE follow GNSS and GNSS has the highest priority then a) applies. Otherwise b) applies. For b)

Tdetect,SyncRef UE is defined as [8] seconds at SCH Es/Iot ≥ X dB provided that:

-
the UE is allowed to drop a maximum of [2]% of its SLSS transmissions 
[Rate is based on 1 samples for detection during 8 seconds. X is chosen such that detection delay is 1 sample]


Discussion:

Intel: Do we have any agreements yet? 
Ericsson: UE follow GNSS will not drop any. UE need to follow GNSS timing. Why should we drop? Why need to detect higher priority SLSS?

QUALCOMM: When GNSS is the highest priority, the UE doesn’t need to drop anything. But when GNSS is not reliable and highest prority, we need to drop in order to detect other SLSS.

LGE: Same view with Qualcomm.

Nokia: Same comments as Qualcomm. When UE has no reliable source we need more discussion.
Agreeable Proposal
· Issue 18:  Companies are encouraged to bring inputs on the SLSS detection time in V2X.
a) SLSS detection time is defined as 800ms at SCH Es/Iot ≥ -4 dB.
b) SLSS detection time is defined as 1.92s at SCH Es/Iot ≥ -4 dB.

c) Others. If this option is chosen, companies are encouraged to provide other definition of SLSS detection time.
	Companies are invited to provide views below for Issue 18

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	b)
	

	 LG
	c
	1.6s at SCE Es/Iot≥ -4 dB, 

	Nokia
	c)
	We think the key question companies should discuss first is whether UE needs to monitor all subframes or only the 2 pre-configured subframes of a SLSS period (160ms). The requirements on the detection time and dropping rate would be quite different depending on the answer to the question. 

	Intel
	c)
	The requirements can be discussed once Issue #17 is decided. In general, the SLSS detection time should be ≥ 1.6sec

	Ericsson
	
	We share Nokia’s view.

	
	
	

	
	
	


Discussion:

Chairman: How many samples are needed for SLSS detection based on simulation? 
Qualcomm: 10 samples are too long
LGE:  We proposed 5 samples based on simulation. 

Ericsson: Cannot have very long measurement period. Encourage companies to study whether single shot detection is feasible or filtered results are required.

Qualcomm: Need further discussion.

Agreeable Proposal
· Issue 19:  Companies are encouraged to bring inputs on the UE measurement capability of performing S-RSRP measurements in V2X.
a) RAN4 define the core RRM requirement as:

· 4 identified SyncRefUEs for a V2X UE capable of V2V UE
· 6 identified SyncRefUEs for a V2X UE capable of V2I/V2P operation
· 8 identified SyncRefUEs for a V2X UE capable of V2V, V2I and V2P operation
b) Reuse Rel-12/13 D2D requirements.
c) Others. If this option is chosen, companies are encouraged to provide other requirements.

	Companies are invited to provide views below for Issue 19

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	b)
	

	LG
	c
	4 identified SyncRefUEs for V-UE. Based on RAN1 agreement, P-UE does not transmit SLSS.

	Nokia
	b)
	

	Intel
	c)
	Due to SFN-based SSS/PSBCH transmissions V2V UE would likely not observe multiple SynRefUEs simultaneously. So, there is no need to define measurement capabilities for identification of too many synchronization sources. The requirements for 2 synchronization sources can be defined. Requirements shall be defined for V-UEs only.

	Ericsson
	a)
	We can discuss the exact numbers, but the point is that the number of SyncRefUes to monitor for the different type of V2X UEs will depend on the type of X-device. 

	
	
	


Discussion:

Chairman: Need to confirm V2P will not transmit SLSS. Reuse D2D requirements (6) as baseline?
Intel: No need to define 6. UE cannot handle so many. 

Ericsson: V2P will not transmit SLSS. So the number will be different. I_UE and V_UE is also different from D2D. We need further discuss the number. It is different from D2D. 
Agreeable Proposal
2.2.6 Autonomous Resource (re)selection
The RRM requirements of UE autonomous resource (re)selection may include the following aspects. Companies are encouraged to bring inputs on the RRM requirements.
· Issue 20: For UE autonomous resource (re)selection procedure, companies are encouraged to bring inputs on whether to define a probability of UE reporting correct set SB as defined in 36.213.
a) Do not define requirement.
b) RAN4 define the requirement as:

When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission SB according to the procedure defined in [1]. The UE shall be able to determine the correct set SB as defined in [1] with X% probability.
If this option is chosen, companies are encouraged to provide the value of the probability.
c) Others. If this option is chosen, companies are encouraged to provide other requirements.

	Companies are invited to provide views below for Issue 20

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	The probability of UE reporting correct set SB depends not only on UE L1 measurement performance but also on PSCCH decoding and the difference between real PSSCH-RSRP value and the threshold SL-ThresPSSCH-RSRP. This probability varies with the environment. We suggest defining this probability in test cases rather than in core requirement.

	CATT
	a)
	Define PSSCH-RSRP and S-RSSI measurement accuracy requirements

	LG
	a
	Define related PSSCH-RSRP & S-RSSI measurement accuracy

	Nokia
	c)
	RAN4 only to define requirements on PSSCH-RSRP and S-RSSI

	Intel
	c)
	At least PSSCH-RSRP and S-RSSI measurement accuracy requirement need to be introduced. 
The requirements for the proper resource selection are also beneficial. The core requirements for autonomous resource selection can be defined as follows:

Requirements for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4

When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission in sidelink transmission mode according to the [TS 36.213]. 

UE shall perform PSSCH-RSRP and S-RSSI measurements for the purpose to determine the set of resources in accordance to the [TS 36.213 and 36.214]. 

The accuracy of resource selection can be either part of Core requirements or can be introduced as a part of particular performance requirements.

The resource identification accuracy is defined as Ncorrect/Ntotal, where Ncorrect is the number correct excluded resources and Ntotal is the total number of excluded resources.

	
	
	


Discussion:

Intel: Keep open for this
Agreeable Proposal
The correct reporting probability of threshold A depends not only on the measurement results of layer 1 of the terminal, but also on the demodulation performance of PSCCH and the difference between the actual RSRP value and the threshold value
· Issue 21: In last meeting, the accuracy requirements for single-shot PSSCH-RSRP measurement have agreement, but the side conditions are still FFS. Companies are encouraged to bring inputs on the side condition for PSSCH-RSRP measurement.
a) Es/Iot ≥ -3dB
b) Es/Iot ≥ 0dB
c) Others. If this option is chosen, companies are encouraged to provide other conditions.

	Companies are invited to provide views below for Issue 21

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	b)
	According to RAN1 agreements, the PSD difference between PSCCH and PSSCH is fixed to [3] dB in specifications. Hence, 3dB power boosting is considered for PSCCH decoding.

	CATT
	b)
	

	LG
	c)
	-3dB  for absolute accuracy, 0dB for relative accuracy

	Nokia
	b)
	

	Intel
	c) 
	Absolute accuracy: PSSCH_Ec/Iot ≥ -3dB
Relative accuracy: PSSCH_Ec/Iot ≥ 0 dB

	
	
	

	
	
	


Discussion:

Ericsson: what kind of interference in this scenario? Depending on the interference, maybe 0dB is fine. But if interference will happen, maybe -3dB is safer.
Agreeable Proposal
· Issue 22: Companies are encouraged to bring inputs on which of the following requirement shall be defined for S-RSSI measurement during UE autonomous resource (re)selection procedure.
a) Single-shot measurement requirements.
b) Filtered measurement requirements. If this option is chosen, companies are encouraged to provide the measurement period.
	Companies are invited to provide views below for Issue 22

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	During resource (re)selection procedure, not all the subframes can be used for S-RSSI measurements. Some subframes in which sidelink transmissions occur need to be excluded for S-RSSI measurement within a sensing window. Considering the worst case, it is assumed that only one sample is available for S-RSSI measurement. Also it was agreed in RAN4#80bis that the single-shot S-RSSI accuracy requirement will be baseline.

	CATT
	a)
	

	LG
	a
	

	Nokia
	b)
	RAN4 agreed that the uncertainty in S-RSSI is only caused by RF error. We think if such error can be averaged out with filtering, then requirement on filtered measurement should be defined. Measurement period should follow RAN1 agreements.  

	Intel
	a)
	RAN4 #80bis agreements: “Define accuracy requirement for PSSCH-RSRP and S-RSSI for single shot as baseline”. Hence, single shot S-RSSI accuracy requirements shall be introduced. 

Do not see much benefits of defining additional requirements for filtered measurements accuracy, especially in case resource selection test cases will be introduced.

	
	
	

	
	
	


Discussion:

Chairman: Could average multiple samples reducing bias from RF error?
Nokia: Only if a constant bias from RF error we can agree single shot measurement. Does it a common understanding that there is a constant bias?
LGE: Clarify single shot measurement means measurement period is one subframe.

Qualcomm: Need further study for no relative error for RSSI measurement.
Intel: We already have agreement for single shot measurement.

Nokia: We can have a single shot requirement. It is fine. We need additional filter measurement as well.
Agreeable Proposal
Encourage companies to provide discussion on whether need filtered measurement.
· Issue 23: Companies are encouraged to bring inputs on the S-RSSI measurement accuracy.
a) Reuse current LAA RSSI measurement accuracies.

b) Others. If this option is chosen, companies are encouraged to provide the exact values of measurement accuracy and side condition.

	Companies are invited to provide views below for Issue 23

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	There is barely baseband error in S-RSSI measurement. The S-RSSI measurement inaccuracies are basically derived from RF impairment.

	CATT
	a)
	

	LG
	a
	

	Nokia
	a)
	

	Intel
	b)
	Fine to reuse LAA RSSI accuracy requirements: ±2.5 dB for normal conditions and ±5.5dB for extreme conditions. The side conditions need further studies.

	
	
	

	
	
	


Discussion:

Agreeable Proposal
Reuse current LAA RSSI measurement accuracies for S-RSSI measurement accuracy of autonomous resource (re)selection
2.2.7 Congestion control
The RRM requirements of congestion control may include the following aspects. Companies are encouraged to bring inputs on the RRM requirements for CBR.
· Issue 24: Companies are encouraged to bring inputs on which of the following requirement shall be defined for S-RSSI measurement for CBR.
a) Single-shot measurement requirement.
b) Filtered measurement requirement. If this option is chosen, companies are encouraged to provide the measurement period.
	Companies are invited to provide views below for Issue 24

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	According to the definition of CBR, CBR is the portion of sub-channels whose S-RSSI exceed a (pre)configured threshold observed during absolute 100ms. In other words, no filtered S-RSSI is used for CBR measurement.

	CATT
	a)
	

	LG
	a
	

	Nokia
	a)
	. 

	Intel
	a)
	S-RSSI measurements accuracy are already discussed in 2.2.6. There is no need to duplicate the respective requirements and they should be applicable for both autonomous resource selection and congestion control.

No CBR measurement period or accuracy requirements need to be specified in RAN4 core part.

	
	
	

	
	
	


Discussion:

Agreeable Proposal
Single-shot measurement requirement is used for S-RSSI measurement for CBR
· Issue 25: Companies are encouraged to bring inputs on the S-RSSI measurement accuracy.
c) Reuse current LAA RSSI measurement accuracies.

d) Others. If this option is chosen, companies are encouraged to provide the exact values of measurement accuracy and side condition.

	Companies are invited to provide views below for Issue 25

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	

	CATT
	a)
	

	LG
	a
	S-RSSI at the UE receiver is above ThresS-RSSI_CBR+
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	Nokia
	a)
	

	Intel
	a) 
	Same as Issue #23

	
	
	

	
	
	


Discussion:

Agreeable Proposal
Reuse current LAA RSSI measurement accuracies for S-RSSI measurement accuracy for CBR
· Issue 26: threshold Sth that provides a good balance between false alarm and missed alarm given the effective noise power on the probed subband.

a) Do not specify this value 

b) Specify this value. If this option is chosen, companies are encouraged to provide the wording of the requirements.
	Companies are invited to provide views below for Issue 26

	Companies
	Preferred options
	Comments if any

	Huawei, HiSilicon
	a)
	The threshold of Sth is (pre-)configured by network, and there is no need to define it in RAN4.

	CATT
	a)
	

	LG
	a
	

	Nokia
	a)
	

	Intel
	a) 
	The threshold is either pre-configured or configured by eNB. No need to define anything in RAN4.

	
	
	

	
	
	


Discussion:

Ericsson: We need more discussion.
Agreeable Proposal
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4 Annex
4.1 Reference measurement channels for V2V Sidelink Communication
· PSCCH/PSSCH reference measurement channels proposed by Huawei

Table A.1-1: PSCCH Reference Measurement Channels for TDD
	Parameter
	Unit
	Value

	Reference channel 
	
	CC.1 TDD
	CC.2 TDD

	Channel bandwidth
	MHz
	10
	20

	Allocated resource blocks
	
	2
	2

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe
(see Note 1)
	
	9
	9

	Modulation
	
	QPSK
	QPSK

	Information Bit Payload
	Bits
	48
	48

	Information Bit
	Priority
	
	As set by higher layers

	
	Resource reservation
	
	0

	
	Modulation and coding scheme
	
	Set as the PSSCH MCS specified in the test

	
	Retransmission index
	
	0

	
	Time gap between initial transmission and retransmission
	
	0 (Note 2) 

	
	Frequency resource location of the initial transmission and retransmission
	
	Set as per PSSCH RB allocation specific in the test

	
	Reserved bits
	
	Set all these bits to 0

	Transport block CRC
	Bits
	16
	16

	Binary Channel Bits (see Note 1)
	Bits
	264
	264

	Note1: 
PSCCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note2: 
SFgap is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant, and SFgap =0 means no retransmission of the associated TB as per TS 36.213.


Table A.1-2: PSSCH Reference Measurement Channels for TDD
	Parameter
	Unit
	Value

	Reference channel 
	
	CD.1 TDD
	CD.2 TDD

	Channel bandwidth
	MHz
	10
	20

	Allocated resource blocks
	
	3
	3

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe
(see Note 1)
	
	9
	9

	Modulation
	
	QPSK
	QPSK

	Target Code Rate
	
	1/3
	1/3

	Information Bit Payload
	Bits
	208
	208

	Transport block CRC
	Bits
	24
	24

	Binary Channel Bits (see Note 1)
	Bits
	648
	648

	Note1: 
PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.
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