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Incorporate the following in the text proposal in the Latency reduction TR. 

A2	System simulation assumptions for reduced TTI and processing delay
Table A2-1: System simulation assumptions for reduced TTI and processing delay
	Parameter
	Assumptions

	Layout
	Both 7 and 19 Macro eNBs can be used, 3 sectors per site; 
Small cell scenario 2a as optional 

	System bandwidth per carrier
	10MHz/20MHz 

	Carrier frequency 
	2GHz

	Inter-site distance
	500m

	Total BS TX power (Ptotal per carrier)
	46dBm

	TTI length
	1/2/3/4/7 symbols; other TTI lengths provided by companies
Note that variable symbols and other numbers are not precluded
Baseline: Fixed TTI length(s) across the legacy TTIs is assumed for 1 UE

	Fast UL Access schemes
	Optional: provided by companies

	RS and control signaling overhead
	Details of RS and control signaling overhead provided by companies

	TBS determination
	Scalable with TTI length as baseline

	HARQ RTT
	Scalable with TTI length as baseline; HARQ RTT not scaled with TTI provided by individual company

	Scheduler
	Proportional fairness

	Distance-dependent path loss
	ITU UMa[referring to Table B.1.2.1-1 in TR36.814], with 3D distance between an eNB and a UE

	Penetration
	For outdoor UEs:0dB

	
	For indoor UEs: 20dB+0.5din (din: independent uniform random value between [ 0, min(25,d) ] for each link)

	Shadowing
	ITU UMa according to Table A.1-1 of 36.819 with 3D distance for shadowing correlation distance

	Antenna pattern
	3D, referring to TR36.819

	Antenna Height: 
	25m

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	17 dBi 

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa according to Table A.1-1 of 36.819

	Antenna configuration
	(mandatory) 2Tx(eNB), (optional) 8Tx(eNB), Cross-polarized
2Rx(UE), Cross-polarized

	Number of UEs 
	10 UEs per macro cell
Mixture of latency reduction capable UEs and legacy UEs is not precluded (Companies should provide details on how these UEs are handled in the simulations) 

	UE dropping
	Randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	Traffic model
	FTP model 2 or 3
File size [100kbits, 100kB, 500kB, 1 MB]
RU [20%, 40% 60%]

	CSI report period
	5, 10 TTIs and milliseconds between two consecutive reports
Note: Companies should provide details of CSI measurement

	CSI report delay
	6 TTIs and milliseconds

	TCP models
	TCP Reno model (RFC 2581)
 - SSThresh 65535 Bytes
 - Initial window size 1460 Bytes
 - Max segment size 1460 Bytes
40 Bytes TCP header are added to the initial window size and max segment size
The three way handshake is not modeled as baseline.
TCP ACK feedback modeling is provided by the companies

	UE receiver
	MMSE-IRC; other UE receiver provided by companies

	eNB noise figure
	5dB

	UL antenna configuration
	(mandatory) 2Rx(eNB), (optional) 8Rx(eNB), 1Tx(UE)

	UE noise figure
	9dB

	UE speed
	3km/h, 60km/h, 120km/h (optional)

	Duplex mode
	FDD and TDD

	Network synchronization
	Synchronized

	Core, transport and internet network delay
	0ms, 6ms, 10ms

	Performance metrics
	Mean, 5%, 50% and 95% user perceived throughput
Mean, 5%, 50% and 95% user packet delay



-	User perceived throughput (UPT) is the average of all its file throughputs
-	File throughput = file size/time needed to download the file
-	Time needed to download the file starts when the packet is generated, and ends when the last bit of the packet is correctly delivered to the receiver, the network delay (core, transport and internet network delay) is included here
-	User packet delay is the average of all its file delays
-	File delay is the time needed to download the file as described above
-	Unfinished files are not incorporated in the UPT and user packet delay calculation. 
-	MBSFN subframe configuration can be considered.
A2.1	Evaluation assumption for TDD
· Evaluation/analysis assumes the following deployment scenarios for TDD 
· Case 1: Single operator owns the entire band
· The operator can align or change the DL/UL configuration including additional subframe type (if introduced)
· Case 2: Different operator sharing one band can coordinate
· The operators align the DL/UL configuration including additional subframe type (if introduced)
· For the evaluation, backward compatibility shall be maintained
· RAN1 would not evaluate other deployment scenarios requiring inter-operator coexistence analysis in this SI
· Both single carrier and multi carrier cases are considered for deployment scenarios
· For SLS/analysis of latency reduction for TDD
· At least provide single carrier results
· Legacy TDD DL/UL configuration #0,#1, and #2 can be evaluated.
· The sets of “fixed” DL and UL subframes are assumed
· Subframe #0 and #5 are assumed as normal fixed downlink subframe
· Subframe #2 is assumed as uplink subframe
· It is not precluded to further consider possibility to apply additional subframe types in subframes #0 and/or #5 and/or #2, provided that backward compatible is maintained including reception of CRS, system information, paging, and SS
· For additional subframe type (for evaluation purpose)
· Additional subframe consists of downink(s), GP(s) and uplink(s)
· In uplink, it is assumed that sPUCCH(s) and sPUSCH(s) can be transmitted
· Evaluation sets include at least the followings
· Reference set: Legacy TDD DL/UL configuration with legacy TTI
· Set 1: full flexibility on other subframes
· All downlink subframes which can be configured as MBSFN subframes can be replaced with additional subframe type(s)
· All uplink subframes can be replaced with additional subframe type(s)
· Special subframe can be replaced with additional subframe type(s)
· Set 2: full flexibility only on UL subframes
· All downlink subframes are fixed as downlink subframes
· Special subframes are fixed as special subframes
· All uplink subframes can be replaced with additional subframe type(s)
· Set 3: keep legacy TDD DL/UL configuration
· All downlink subframes are fixed as downlink subframes
· All uplink subframes are fixed as uplink subframes
· Special subframes are fixed as special subframes
· Simulation results is recommended to include at least
· Performance comparison of Set 3 compared to reference set
· Performance comparison of other sets compared to Set 3
· Comparison among different TTI lengths within the same set to evaluate the gain from TTI shortening. 
· For set 1 and set 2 evaluations, consider at least one of the following cases for co-channel coexistence analysis
· Option 1: TDD DL/UL configuration including additional subframe type (if supported) are aligned among neighbor cells in the same frequency
· Assume macro cell scenario as a baseline
· Encouraged to simulate also on eIMTA pico cell scenario #3 (only deployment scenario aspects) in TR 36.828
· Option 2: TDD DL/UL configuration including additional subframe type (if supported) may not be aligned among neighbor cells
· Utilize eIMTA pico cell scenario #3 (only deployment scenario aspects) in TR 36.828 for coexistence evaluation for this case
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