3GPP TSG RAN meeting #72









RP-160904
Busan, Korea, June 13 - 16, 2016
Status Report to TSG

Agenda item:


9.2.1
	Work Item Name
	

	included in this status report
	Core part:
	
	Perf. part:
	
	Testing part:
	

	Study Item Name
	Study on channel model for frequency spectrum above 6 GHz

	Acronym
	FS_CM_Above6GHz

	Unique ID
	690060


Source:
	Leading WG
	TSG RAN WG1

	Rapporteur
	Name
	Young-Han NAM; Xiaoyi WANG

	
	Company
	Samsung, Nokia Networks

	
	Email
	younghan.n@samsung.com; xiaoyi.wang@nokia.com 


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	69
	SI started
	RP-151606
	0%
	June 2016
	
	

	70
	RP-151854
	
	10%
	
	
	

	71
	RP-160209
	RP-160210
	20%
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-160617
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



   90 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

  90 %










RAN WG2:

XXX%











RAN WG3:

XXX%











RAN WG4:

XXX%











RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.

additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:


           [September 16]
which is:
RAN #73
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX

The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX

The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-160617 endorsed by RAN #71
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-160617
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
For WIs/SIs related to UMTS/LTE:

	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	0.25
	
	
	
	
	
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN #73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

	86bis
	95bis
	93bis
	80bis
	87
	96
	94
	81

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


motivation/explanation:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.

2.1.1
Progress of the SI or Core part WI or Testing part WI
Between RAN#71 and RAN#72, 3 
RAN1 meetings were held for the SI – RAN1-ChannelModel, RAN1#84b and RAN1#85. A good progress has been made in each meeting. 
TR38.900 v1.0.0 [1] is provided for information to RAN. 
A summary of the agreements and working assumptions are provided in the below table. 

	Topics
	(RAN1-ChannelModel)
	(RAN1#84b)
	(RAN1#85)
	%

Completion

	TR38.900 updates
	R1-160587 TR38.900v0.1.0 (TR skeleton)
	R1-163488 TR38.900v0.2.0 (Capturing agreements in RAN1-ChannelModel)
	R1-165465 TR38.900v0.3.0 (Capturing agreements in RAN1#84b)

R1-165966 TR38.900v0.4.0 (Capturing agreements in RAN1#85)
	90%

	Scenarios
	a.
Refinement of deployment scenarios – UMa, UMi Street Canyon and Indoor Open office
	a.
Introduction of RMa deployment scenario
	a.
Completion of deployment scenarios – UMa, RMa, UMi Street Canyon and Indoor Open office
	100%

	Large-scale modelling
	a.
Completion of LOS probability for UMi-Street canyon, UMa and Indoor-Mixed office. 

b.
Initial building penetration loss modelling 

c.
Initial agreements on LOS pathloss for UMi-Street canyon, UMa and Indoor-Open office – Working assumption
	a.
Completion of LOS probability for RMa, Indoor-Open office. 

b.
Refinement of building penetration loss modelling 

c.
Initial agreements on NLOS pathloss for UMi-Street canyon, UMa and Indoor-Open office
	a.
Completion of building & car penetration loss modelling

b.
Completion of LOS/NLOS pathloss for RMa, UMi-Street canyon, UMa and Indoor-Open office
c.
Completion of LSP correlation modeling


	100%

	Fast-fading modelling
	a.
Initial agreements on LSPs for UMi-Street canyon and UMa

b.
Narrowed down options for O2I LSPs 

c.
12 channel generation steps are adopted from TR36.873.

d.
Channel impulse response from TR36.873 can be used at least for some cases.
	a.
Completion of O2I LSPs for UMa and UMi

b.
Refinements on LSPs for UMi-Street canyon and UMa

c.
Initial agreement on RMa and Indoor LSP.

d.
Completion of 12 channel generation steps.

e.
Channel impulse response from TR36.873 can be used at least for some cases.
	a.
Completion of LSPs/SSPs for UMi-Street canyon, UMa, RMa and Indoor


	100%

	Additional features
	a.
Spatial consistency procedure A to be further studied 

b.
Introduction of dynamic blockage and high-level procedure

c.
Channel impulse response for large BW and large antenna modelling 

d.
Completion of UE rotational modelling

e.
Introduction of atmospheric loss and initial descriptions

f.
No need to introduce foliage loss
	a.
Refinement of Spatial consistency procedure A & B.
b.
Refinement of dynamic blockage – models A & B
c.
Refinement of channel impulse response for large BW and large antenna modelling 

d.
Completion of atmospheric loss 
	a.
Completion of Spatial consistency procedure A & B and soft LOS
b.
Completion of dynamic blockage – models A & B
c.
Completion of channel impulse response for large BW and large antenna modelling, including revised modelling of cluster delay and angle spread
d.
Completion of time-varying Doppler

	100%

	Link-level channel models
	a.
Completion of baseline NLOS link-level channel models – TDL/CDL A,B,C.
	a.
Refinement of delay scaling method

b.
Completion of baseline LOS link-level channel models – TDL/CDL D,E.
c.
Completion of spatial filtering modelling.
	a.
Completion of MIMO simulation extension – correlation matrix based and angular scaling methods

b.
Completion of K-factor scaling


	100%

	Calibrations
	a.
Completion of BS antenna modelling – multi-panel array
	a.
Initial agreements on large-scale and full calibration assumptions
	a.
Completion on large-scale, full & additional feature calibration assumptions
	50%

	Hybrid map-based modelling
	
	a.
Initial agreements on hybrid map-based modelling

	a.
Completion on hybrid map-based modelling
	100%

	Consistent extension to below 6GHz
	
	
	Conclusion: 2 alternatives were discussed on the applicability frequency range either 0.5-100 GHz or 6-100 GHz but consensus was not reached
	100%


2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
Completed:
· a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 

· Define the additional details of the scenarios of interest required for RAN1 work 
· Consider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modelling of wireless channels of the high frequency spectrum for the identified scenarios.
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.

2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Calibration results and 100% completed TR38.900 – to be handled by the following RAN1 e-mail discussions
[85-19] Young-Han Nam (Samsung)

Large scale calibration for channel model

For updating results for large scale calibration: Until June 10th

[85-20] Young-Han Nam (Samsung)

Full calibration for channel model

For full calibration results: Until June 25th

[85-21] Young-Han Nam (Samsung)

Additional feature calibration for channel model

For additional feature calibration: Until July 25th

[85-22] Young-Han Nam (Samsung)

TP for channel model

For approval of the summary for all the calibration results and updated TP: Until Aug 10th
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
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.
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16.08.2014
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v03.62
11.11.2013

section 1.2.3 adapted for RAN #62

v03
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section 1.2.3 added on time budget

v02
07.05.2010

history added, some spelling corrections
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