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1. Introduction
In RAN#86 [1], the evaluation methodology for dynamic TDD was discussed and the following WFs were agreed: 
	Agreement:
· The WF in R1-168053 [2] is agreed, with the following updates:
· Channel model: 
· Current entries are used as a starting point
· Can further discussion whether or not to update the channel model
· Traffic model
· Add optional DL/UL ratio of 1:1
· Add one more packet size of 2Mbtyes
· Add “other FTP model is not precluded”
· UE receive noise figure:
· Update according to last meeting’s agreements on the noise figures (i.e., 10dB vs. 13dB)
· Layout
· Add: FFS other cluster dropping models for dense Urban
Agreement:
· Slide 2 in R1-168372 [3] is agreed with the following update:
· The following assumption is used as starting point for flexible duplex evaluation, and further update might be made.
Agreement:
· R1-168373 [4] is agreed with the following update:
· The following assumption is used as starting point for flexible duplex evaluation, and further update might be made.



In this contribution, we further discuss the remaining issues on evaluation methodology for dynamic TDD.
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In R1-168053 [2], noise figure of BS is 5dB for carrier frequency below 6GHz and 7dB for carrier frequency above 6GHz.  When  the macro layer and pico layers are deployed on adjacent channels, the noise would rise at pico eNB due to adjacent channel interference. In the evaluation assumptions of eIMTA, the noise figure at pico eNB rises from 5dB to 13dB to reflect the adjacent channel interference. Using ACIR in the explicit adjacent channel interference modeling   and the raised noise figure at 13 dB at a pico base station seem to double account the adjacent channel interference.
 
In dynamic TDD evaluation, we should also consider the impact of adjacent channel interference.

Proposal 1: Study how to model adjacent channel interference in NR. 


In addition to the general evaluation assumptions, there are some other assumptions that can affect the performance of dynamic TDD system and should be specified by each company. We have:

Proposal 2: The following evaluation assumptions should be specified by each company:
· DL and UL resource allocation strategy
· HARQ and scheduling timing relationship
· CSI feedback timing
· SRS transmission timing
· Power control rule
· Overhead for control channel


3. Performance metrics
The performance metrics for dynamic TDD are not yet captured in the evaluation methodology. In this section, we provide our views on the performance metrics.

Throughput
To present the throughput performance of dynamic TDD system, we can show the CDF of UPT (5% 50% 95% UPT) for both DL and UL. However, there is a problem if we compare the DL and UL throughput separately. In dynamic TDD system, a TRP can dynamically allocate its resources to DL or UL. If a TRP has both DL and UL traffic at the same time, it is obvious that the resource allocation strategy makes a tradeoff between DL and UL throughput. Thus, we should also have a throughput performance metric which considering DL and UL together in order to benchmark the performance of dynamic TDD system against legacy LTE TDD and to compare the performance between different dynamic TDD systems. A possible way to combine the DL and UL throughput is to count in every successfully received packet no matter it is DL or UL.
We propose: 
· Show the CDF of UPT (5% 50% 95% UPT) for DL, UL, and DL+UL.
 
Link quality
In addition to the throughput performance metric, we should have metric for link quality. We suggest having the following two metrics: 

· BLER or residual BLER of cell edge UE for DL and UL
In dynamic TDD system, it is harder to get accurate interference level measurement than in legacy LTE TDD because there are more possible interference sources, i.e. TRP-to-TRP interference in UL and UE-to-UE interference in DL. In addition, in some scenarios, where TRP-to-TRP interference is severe (i.e. TRP-to-TRP interference is much larger than the UL desired signal), UL transmission would always fail if DL-UL interference happens. As a consequence, the BLER in dynamic TDD system would be higher than in legacy LTE TDD. In dynamic TDD system, BLER could be suppressed if some interference mitigation methods are adopted. Thus, we would like to introduce BLER or residual BLER (i.e. the BLER value after maximum number of HARQ retransmission) as a performance metric to measure the capability of interference mitigation method. Since in dynamic TDD system, the BLER of each UE would be very different. We should focus on the cell edge UEs’ BLER (5% worst UE BLER).

· Packet drop rate of cell edge UE for DL and UL
From higher layer view of the link quality, we could use packet drop rate as the performance metric, which is directly related to user experience.

System loading
In dynamic TDD system, DL and UL dynamically share the channel resources. The resource utilization (RU) used in legacy TDD for system loading performance is not feasible in dynamic TDD. To have a system loading metric that considers DL and UL together, the buffer occupancy (BO) used in eLAA would be a feasible performance metric for system loading.

Proposal 3: The following performance metrics should be considered:
· Throughput
· Show the CDF of UPT (5% 50% 95% UPT) for DL, UL, and DL+UL.
· Link quality
· BLER or residual BLER of cell edge UE for DL and UL
· Packet drop rate of cell edge UE for DL and UL
· System loading
· Buffer occupancy (BO) 
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In this contribution, we discuss the remaining issues on the evaluation methodology for dynamic TDD. We have 
Proposal 1: Study how to model adjacent channel interference in NR. 

Proposal 2: The following evaluation assumptions should be specified by each company:
· DL and UL resource allocation strategy
· HARQ and scheduling timing relationship
· CSI feedback timing
· SRS transmission timing
· Power control rule
· Overhead for control channel

Proposal 3: The following performance metrics should be considered:
· Throughput
· Show the CDF of UPT (5% 50% 95% UPT) for DL, UL, and DL+UL.
· Link quality
· BLER or residual BLER of cell edge UE for DL and UL
· Packet drop rate of cell edge UE for DL and UL
· System loading
· Buffer occupancy (BO) 
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