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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN 4 intensively evaluated and studied the 2 Rx exception for vehicular UE, in frequency bands currently mandated with 4 Rx, during RAN 4 #88, #88bis and #89 and reached the following agreements and conclusions. 
Section 1: Coverage analysis
· Agreements on Coverage analysis and Link budget simulation assumptions [1], also approved as TP for TR 38.826 [5]: 

Coverage analysis for n41 

	　
	4Rx HHUE
(Outdoor)
	4Rx HHUE
(Passenger Holding)
	4Rx HHUE
(Dash board)
	2Rx VUE

	UE Antenna Configuration
	4Rx/2Tx
	4Rx/2Tx
	4Rx/2Tx
	2Rx/2Tx

	BS Antenna Gain [dB]
	18
	18
	18
	18

	UE
Antenna
Gain1
	Antenna system gain per element 4 [dBi]
	-7.5
	-7.5
	-4.5
	-3

	
	Penetration Loss2 [dB]
	0
	9
	9
	0

	
	Total [dB]
	-7.5
	-16.5
	-13.5
	-3

	Fading Margin [dB]
	9
	9
	9
	9

	Interference Margin [dB]
	3
	0.5
	0.5
	3

	DL
	BS Tx Power [dBm]
	46
	46
	46
	46

	
	UE REFSENS3 [dBm]
	-87.4
	-87.4
	-87.4
	-84.7

	
	Maximum allowable path loss [dB]
	131.9
	125.4
	128.4
	133.7

	Note 1. UE Antenna Gain including cable & body loss is based on [6]. Detailed values for n41 are based on follows: 
· HH-UE : https://www.gsma.com/newsroom/wp-content/uploads/TS-24-v3-01.pdf
· Vehicle UE: 5GAA LS (R4-1811528)

Note 2. O2I car penetration loss is based on TR38.901 7.4.3.2
Note 3. 4 Rx REFSENS = 2 Rx REFSENS (TS38.101-1 Table 7.3.2-1) + ΔRIB,4R (TS38.101-1 Table 7.3.2-2)
Note 4. Antenna system gain per element = (ant. efficiency + directivity) + cable/Body Loss



· Conclusion 1: 
Based on MAP (Maximum Allowable Pathloss) from link budget results, we can see following: The coverage with 2 Rx vehicular UE is comparable with 4 Rx hand-held UE based on the agreed parameters for link budget analysis [1]. 

· According to guidance from RAN [7], based on link budget study and conclusion of coverage analysis in [5], the downlink signal level for meeting EC vision at cell edge performance, of 30 Mbps, has been satisfied while calculating link budgets for 2 RX vehicular UEs. Corresponding TP to TR 38.826 is approved in [4].  


Section 2: Methods to distinguish vehicular UE
· Conclusion 2.1: 
“Declare and differentiate 2 RX Vehicle UE through 3GPP compliance testing via GCF/other certification organizations. 
a. 3GPP do not need to consider UE outside 3GPP compliance. 
 
· Conclusion 2.2: 
For Vehicle UE, network based identification is required for authorization purposes. The actual implementation of network based identification method does not impact 3GPP decision on 2 RX exception.
a. A possible solution to implement conclusion 2.2 is based on SPID value in 36.300/38.300 (Annex I), targeting rel-15 and beyond, to be captured in TR 38.826.   
b. Other network based identification proposals in 3GPP are not precluded. 
c. RAN 4 recommends RAN to consider other network based identification proposals without additional RAN signaling. 
 
· Conclusion 2.3: 
RAN 4 agree on existing UE capability signaling for # of MIMO layers to differentiate 2 RX UE from 4 RX UE
 
· Conclusion 2.4: 
Definition of Vehicular UE in TS 38.101-1 for FR1 

· Section 3 in TS 38.101-1: 
Vehicular UE: A UE which is integrated in a vehicle with externally radiating antennas for NR operating bands. 
Note: Integrated UE does not refer to other UE form factors placed inside the vehicle. 
	
· Section 7 in TS 38.101-1 (to be used in Draft CR to TS 38.101-1): 
Note 1: Four Rx antenna ports shall be the baseline for this operating band. The exception is allowed for vehicular UE in this operating band, for which the requirements with two Rx antenna ports can be applied. 2Rx vehicular UE typically has better antenna system gain than other UE as seen in Section 5 and 6 in TR 38.826

· Conclusion 3: 
2 RX Vehicular UE can be distinguished based on conclusion 2.1+ 2.2+ 2.3 +2.4, to be captured in TR 38.826

Section 3: Overall conclusion of study item: 
· TR 38.826 v0.2.0 update: 2Rx vehicle NR UE at FR1 was approved 

· LS was sent to RAN and RAN WG 5, 5GAA, RAN WG 2 to inform them about above conclusions of the study item stating that RAN 4 recommends RAN to consider allowing 2Rx as an exceptional case for vehicular UE 

· To reflect 2 RX exception in TS 38.101-1, per text suggested in conclusion 2.4, company CR to be submitted to RAN #82 [8] 
 
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
[1] R4-1816771, WF on 2Rx exception for NR vehicle UE, Samsung, Volkswagen AG, LG Electronics 
[2] R4-1816775, LS to RAN on conclusion of Study on evaluation of 2Rx exception in Rel-15 for vehicle mounted UE for NR, Samsung
[3] R4-1816778, TR 38.826 0.2.0 update, LG Electronics 

[4] R4-1816651, TP to TR 38.826, Conclusion of T-put results, Samsung 

[5] R4-1816773, TP to TR 38.826, Conclusion on Rx link budget evaluation, Volkswagen AG 

[6] R4-1816777, TP to TR 38.826, Conclusion of vehicle UE distinction methodology, LG Electronics 

[7] RP-182169, LS on impact of 2Rx vehicle mounted UEs on coverage, RAN 

[8] RP-182306, Company CR on 2Rx exception for NR vehicular UE at FR1, LG Electronics, Volkswagen AG, Samsung

v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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