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This email discussion is to finalize the simulation assumptions to evaluate the benefits of TDD UL-DL reconfiguration based on traffic adaptation for isolated cell scenario. The agreements in R1-112884 are included below, with discussion points for this email thread highlighted. 
1 Scenarios
Conclusions from R1-112884:
At least isolated outdoor pico cell shall be evaluated
· FFS on the maximum transmission power of outdoor pico

Discussion point: the maximum transmission power of outdoor pico
[CATT] 24dBm as defined in TS36.104. 
[ZTE] 30dBm. 
[Ericsson] 30dBm
[LGE] 30dBm. In order to derive geometry distribution in isolated cell scenario, cell radius need to be defined.
[New Postcom]: Either 24 or 30dBm
[Intel]: 24 is preferable, 30dBm may be also considered
[Samsung] 30dBm
[Huawei] 30dBm
[NNSN]: 24dBm as defined in TS36.104.
[ALU, ASB] 30 dBm is preferred, and 24dBm may also be considered.
Conclusion: 

30dBm as the maximum transmission power of outdoor pico
2 Traffic Model
Conclusions from R1-112884:

At least the following traffic model shall be evaluated

· FTP model 1 in 36.814
· FFS whether fixed or variable file size shall be assumed in a simulation run
· Poisson distributed with arrival rate λ

· FFS on the possible range of λ (UL and DL) and its relationship with resource utilization
· Number of UEs according to the simulated scenario

· A packet is randomly assigned to a UE with equal probability

· Independent traffic modeling for DL and UL per UE
· Both low and high load cases shall be covered
Discussion points:
· whether fixed or variable file size shall be assumed in a simulation run
· the possible range of λ (UL and DL) and its relationship with resource utilization
[CATT] 
· Fixed size of 0.5Mbytes and 2Mbytes as in TR36.814
· Possible range of file arriving rate (λ) shall cover both low and high load cases. Proposed value range of λ for DL is [0.25, 0.5, 1, 1.5, 2, 2.5, 5, 7.5] for 0.5 Mbytes file size, [0.06, 0.12, 0.25, 0.37, 0.5, 0.625, 1.25, 1.875] for 2 Mbytes file size. The arriving rate for UL file is derived by the ratio of DL and UL arriving rate. 
[ZTE] Same as CATT’s proposal. 
[Ericsson]  Same as CATT
[LGE] Same as CATT’s proposal
[New Postcom]: Same as CATT’s proposal.
[Intel]: Same as CATT’s proposal.
[Samsung] Fine with CATT’s proposal
[Huawei] 

Regarding the file size, we still prefer to fit the real world better, i.e. file size should be in a range, while the average could set to be 0.5Mbytes and 2Mbytes. 

As to the arriving rate (λ), we think an arbitrarily selected value cannot fit the base UL/DL configuration well. Hence we propose λ should be derived from several real factors affecting the system operation, in detail, we propose to define λ as
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· Where, 

· RU is the resource utilization. Different RU represents different traffic load. 

· BW is the system bandwidth.

· SE is the spectrum efficiency.

· 
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 is the ratio of DL/UL subframes in a radio frame. 

One thing to note is the formula suggested here is cited from 36.814 with the addition of 
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to reflect TDD specific frame structure. We see it is a direct way to make some extension on the past agreed method and apply it in current evaluation of this SI. 

The above formula could guarantee the system works under the targeted levels of resource utilization for both DL and UL. On the contrary, if λ is only selected from the predefined values that were derived with the assumptions not applicable here, it will result in a deviation from the targeted RU, and it is much likely that RU for DL and UL are not aligned each other. 

We got the SE for both DL and UL with a full buffer model. The results are provided in Table Q2-1 as the exampled values to be used. 

	Parameters
	Spectral efficiency

	SDL (30dBm, 2Tx, 2Rx)
	5.43 bit/s/Hz/cell

	SUL(1Tx, 2Rx)
	3.54 bit/s/Hz/cell


Then based on the obtained SE results and the suggested formula for  λ above, we got a set of  λ should be used in each case of the evaluation. 
Table Q2-2: On λDL
	
	Configuration 0
	Configuration 1
	Configuration 2

	RU
	0.2
	0.5
	0.8
	0.2
	0.5
	0.8
	0.2
	0.5
	0.8

	S=0.5 Mbytes
	1.04
	2.6
	4.16
	1.56
	3.9
	6.24
	2.08
	5.2
	8.32

	S=2 Mbytes
	0.26
	0.65
	1.04
	0.39
	0.98
	1.56
	0.52
	1.3
	2.08


Table Q2-3: On λUL 
	
	Configuration 0
	Configuration 1
	Configuration 2

	RU
	0.2
	0.5
	0.8
	0.2
	0.5
	0.8
	0.2
	0.5
	0.8

	S=0.5 bytes
	1.01
	2.54
	4.06
	0.68
	1.69
	2.70
	0.34
	0.85
	1.35

	S=2 Mbytes
	0.25
	0.63
	1.01
	0.17
	0.42
	0.68
	0.08
	0.21
	0.34


[NNSN]: Same as CATT’s proposal.
[ALU, ASB] Same as CATT’s proposal.
Conclusion:

· Fixed size of 0.5Mbytes and 2Mbytes as in TR36.814

· Possible range of file arriving rate (λ) shall cover both low and high load cases. Proposed value range of λ for DL is [0.25, 0.5, 1, 1.5, 2, 2.5, 5, 7.5] for 0.5 Mbytes file size, [0.06, 0.12, 0.25, 0.37, 0.5, 0.625, 1.25, 1.875] for 2 Mbytes file size. The arriving rate for UL file is derived by the ratio of DL and UL arriving rate. 
3 Evaluation metric
Conclusions from R1-112884:

The following metric shall be used in the evaluations

· DL and UL metrics collected separately
· Packet throughput

· defined as the packet size over the packet transmission time, including the packet waiting time in the buffer
· UE average packet throughput

· defined as the average of packet throughput for the UE

· {5%, 50%, 95%} UE average packet throughput

· from the CDF of average packet throughput from all UEs

· Cell average packet throughput

· defined as the mean of average packet throughput from all UEs

· Other metrics (including the definition) to be selectively provided by companies including but not limited to
· Packet drop statistics

· Packet delay statistics

· Frequency resource (PRBs) utilizations

· Time resource (subframes) utilizations
[Intel]: CDF of packet throughput may be also considered. Under high SNR conditions in isolated cell all users may have same (highest) MCS index and thus have same throughput capabilities and same average throughput. In this case it may be more appropriate to use CDF of packet throughput itself instead of UE average packet throughput.
Conclusion:

CDF of packet throughput can be optionally shown as an evaluation metric

4 Time scale for reconfiguration
Conclusions from R1-112884:

At least the following reconfiguration time scalings shall be evaluated

· Infinity, i.e. no reconfiguration
· Reconfiguration every 640ms
· Reconfiguration every 10 ms 
· FFS reconfiguration every 200 ms
Discussion point:
· whether reconfiguration every 200 ms shall be evaluated
[CATT] Focus on 10ms and 640ms time scale, with 200ms being optional for evaluation in RAN1 #68.
[ZTE] Same as CATT’s proposal. 
[Ericsson]  Focus on 10ms and 640ms time scale, with 200ms as recommended
[LGE] Same as CATT’s proposal
[New Postcom]: Same as CATT.
[Intel]: 10 ms and 640 ms time scales are baseline; other parameters may be also optionally modeled.
[Samsung] Focus on 10ms and 640ms
[Huawei] We suggest all 3 time scales should be simulated. 

[NNSN]: 10ms and 640ms are baseline. 200ms may be optional.
[ALU, ASB] Same as CATT’s proposal.
Conclusion:

Focus on 10ms and 640ms time scale, with 200ms optional
5 Simulation methodology
Conclusions from R1-112884:

DL and UL shall be evaluated in an integrated simulator
6 Reference TDD configuration
Conclusions from R1-112884:

· TDD UL-DL configurations 0, 1, and 2 shall be used as reference configurations
· FFS on the ratio of DL and UL arrival rates for each TDD UL-DL reference configuration
· Values of DL arrival rate λ shall be chosen such that both low and high load cases are covered
Discussion point:
· the ratio of DL and UL arrival rates for each TDD UL-DL reference configuration
[CATT] Evaluate the following three reference UL-DL configurations
· TDD UL-DL configuration 0 with ratio of DL and UL arrival rate = {1/2}
· TDD UL-DL configuration 1 with ratio of DL and UL arrival rate = {1/1, 2/1}
· TDD UL-DL configuration 2 with ratio of DL and UL arrival rate = {2/1, 4/1}
[ZTE] Same as CATT’s proposal.
[Ericsson]  Same as CATT, with 4/1 as optional in configurations 0 and 1
[LGE] Same as CATT’s proposal
[New Postcom]: Same as CATT.
[Intel]: Same as CATT’s. The subset of FTP packet arrival times may be defined for each DL/UL arrival time ratio and TDD configuration.
[Samsung] Fine with CATT’s proposal
[Huawei] From our understanding, Question 6 and Question 2 are mutual related. As we proposed for Question 2, a more meaningful λ should be derived based on a number of factors, rather than arbitrarily select constant values. As to this Question, SE and 
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are the factors determining the ratio of DL/UL arrival rates. Specifically, the exact value for the ratio could be obtained by comparing Table Q2-2 and Table Q2-3. E.g. for a UL-DL configuration 0, RU=0.2, file size 0.5Mbytes, the exact ratio is 1.04/1.01. 
[NNSN]: Same as CATT’s proposal.
[ALU, ASB] Same as CATT’s proposal.
Conclusion:

Evaluate the following three reference UL-DL configurations

· TDD UL-DL configuration 0 with ratio of DL and UL arrival rate = {1/2}
· TDD UL-DL configuration 1 with ratio of DL and UL arrival rate = {1/1, 2/1}
· TDD UL-DL configuration 2 with ratio of DL and UL arrival rate = {2/1, 4/1}

7 Scheduler
Conclusions from R1-112884:

Details on scheduler implementation shall be provided be each company

8 HARQ modeling
Conclusions from R1-112884:

HARQ is not modeled for isolated scenarios
9 eNB antenna configuration
Conclusions from R1-112884:

FFS on the eNB antenna configurations
Discussion point:
· the eNB antenna configurations
[CATT] (1Tx, 2Rx) to simplify the simulation.
[ZTE] (1Tx, 2Rx)
[Ericsson] (2Tx, 2Rx) Single cell is quite simplified already
[LGE] (1 Tx, 2Rx) 
[New Postcom]: (1Tx, 2Rx)
[Intel]: (1Tx, 2Rx) is preferable for simplification
[Samsung] 1TX, 2Rx

[Huawei] (2Tx, 2Rx), which is the most typical configuration.
[NNSN]: (1 Tx, 2 Rx)
[ALU, ASB] (2Tx, 2Rx)
Conclusion:

(1Tx, 2Rx) as the eNB antenna configuration
10 UE antenna configuration
Conclusions from R1-112884:

UE antenna configuration of (1 Tx, 2 Rx) shall be assumed in the evaluations.

11 System bandwidth
Conclusions from R1-112884:

System bandwidth of 10MHz shall be assumed in the evaluations.
12 Adaptation method of DL/UL reconfiguration
Conclusions from R1-112884:

Details on adaptation method of DL/UL reconfiguration shall be provided by each company
13 HARQ retransmission scheme
Conclusions from R1-112884:

HARQ retransmission is not modeled for isolated scenarios
14 Link adaptation
Conclusions from R1-112884:

The evaluation shall assume the following for link adaptation

· MCS selection with 10% BLER, assuming ideal CSI

· If the highest MCS is selected, the BLER may be less than 10%, which shall be modeled
15 DL/UL power control
Conclusions from R1-112884:

Companies shall provide the details on DL/UL power control used in the evaluations

16 Set of TDD UL-DL configurations
Conclusions from R1-112884:

The seven TDD UL-DL configurations defined in Rel-8 can be used for reconfigurations.
17 Small scale fading channel
Conclusions from R1-112884:

FFS whether small scaling fading channel shall be modeled for isolated scenarios
Discussion point:
· whether small scalding fading channel shall be modeled, and if modeled, the detailed assumptions
[CATT] Small scale fading channel is not modeled, to simplify the simulation.

[ZTE] Small scale fading is modeled.  The model of ITU UMI in 36.814 appendix B1 is used. 
[Ericsson] If fast fading is modeled, ITU UMi 
[LGE] No small scale fading modeling to simplify simulation 
[New Postcom]: Small scale fading channel is not modeled.
[Intel]: Small scale fading is not modeled. IMT UMi channel model is used if it is decided to apply small scale fading.
[Samsung] Not modeled for simplicity

[Huawei] Fast fading should be modeled, and ITU UMi could be used.

[NNSN]: Small scale fading is not modeled to simplify the simulation. 
[ALU, ASB] Small scale fading is modeled with ITU UMi. 

Conclusion:

Small scale fading is not modeled
18 Carrier frequency
Conclusions from R1-112884:

Carrier frequency of 2 GHz is assumed in evaluations
19 CP length
Conclusions from R1-112884:

Evaluations shall assume normal CP in both downlink and uplink.
20 Special subframe configuration
Conclusions from R1-112884:

Special subframe configuration #8 shall be assumed in the evaluations
21 Packet Drop Time 

Conclusions from R1-112884:

The packet drop time is either not modeled or model according to 36.814 (i.e. 8s for 0.5MB and 32s for 2MB)
· Details to be provided by each company
22 Downlink/uplink receiver type
Conclusions from R1-112884:

FFS on the downlink and uplink receiver type

Discussion point:
· The downlink and uplink receiver type
[CATT] The mapping between SNR and BLER shall be obtained assuming MMSE receiver and practical channel estimation, for both downlink and uplink.
[ZTE] MMSE-based receiver with practical channel estimation. 
[LGE] MRC receiver to simplify simulation
[New Postcom]: MMSE-based.
[Intel]: MMSE receiver
[Samsung] MMSE with real channel estimation
[Huawei] We propose MMSE-based receiver.

[NNSN]: MMSE receiver is baseline. MRC receiver is also considered to simplify the simulation.
[ALU, ASB] MMSE receiver

Conclusion:
MMSE as the downlink and uplink receiver type
23 UL Modulation order

[CATT] We propose to limit the modulation order up to 16QAM since 64QAM is only supported for highest UE category.
[ZTE] We prefer to keep all modulations {QPSK, 16QAM, 64QAM} available in UL scheduling. 
[Ericsson]  Same as ZTE
[New Postcom]: Same as ZTE’ proposal.
[Intel]: Same as ZTE.
[Samsung] Same as ZTE
[Huawei] All modulation {QPSK, 16QAM, 64QAM} can be used
[NNSN] limits UL modulation order to QPSK and 16QAM. 
[ALU, ASB] Same as ZTE’s proposal.

Conclusion:

All modulations {QPSK, 16QAM, 64QAM} can be used as the UL modulation order
24 Other simulation parameters for isolated pico
[CATT] Other parameters should also be discussed for isolated pico cell evaluation, as proposed in the excel sheet.
[ZTE] We agree with parameters in CATT’s excel sheet. 
[LGE] Same as CATT’s proposal
[New Postcom]: Same as CATT’s proposal, besides the “Shadowing standard deviation”. We tend to be “LOS: 3dB NLOS: 4dB”.
[Intel]: The IMT UMi path-loss model is used. Shadow fading is equal to 3dB for LOS and 4dB in NLOS. Noise figure for Pico eNB is set to 5dB.
[Samsung] Mostly fine with CATT’s proposal
[Huawei] Agree with CATT’s proposal.

[NNSN]: agree with the parameters in CATT’s excel sheet.
[ALU, ASB] Same as CATT’s proposal.

Conclusion:

Other parameters for isolated pico cell as shown in the attached xls file.
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