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1. Introduction

In RAN4 #88, NR BS test model was discussed and TDD configuration of FR1 test model was agreed and captured in the latest specifications [1]. On the other hand, for FR2, TDD configuration is still under discussion as shown below.
R4-1811626
TP to TS 38.141-2: Section 6.1 NR Test Models





38.141-2
  CR-  rev  Cat:  (Rel-15) v0.3.0





Source: Ericsson

Abstract: 

This TP provides text relating to parameterization of TM PHY design for 2-O

Discussion: 

NTT DoCoMo: The TDD configuration is not aligned with UE RF 

=> TDD configuration in FR2 is subject to be further discussed in the next meeting

Decision: 

The document was Approved.
In this contribution, we further discuss on TDD configuration for FR2 test model.
2. Discussion

In the last meeting, the agreement for TDD configuration was captured in chairman’s note (RAN4 #88) as below.

Agreement: 

TDD configuration 2 special subframe 7 for NR for FR1 and FR2
TDD configuration 1 special subframe 7 for MSR in FR1
2 frames for TDD for conformance testing
The reason for agreement on this TDD configuration for NR is that this configuration, i.e., UL/DL configuration #2 and special sub-frame configuration #7, is widely utilized in the current LTE network around the world. In other words, it means that realistic TDD configurations should be considered for test model.
The agreed TDD configurations have been captured in TS 38.141-1 for FR1 as below [1].
For NR TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.2.2-1 

Table 4.9.2.2-1: Configurations of TDD gNB test models for NR FR1
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	15
	3
	10
	2
	1

	30
	7
	6
	4
	2

	60 (Note)
	14
	12
	8
	4

	Note: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols.


For FR1, TDD configuration for 15 kHz SCS is based on LTE UL/DL configuration #2 and special sub-frame configuration #7, and UL and DL timing for 30 kHz and 60 kHz SCS are aligned with for 15 kHz SCS. For FR1. In addition, the same TDD configurations for 15 kHz and 30 kHz SCS were agreed also in UE demodulation and UE REFSENS, which means these configurations are realistic and have possibility to be utilized in the actual deployment. Therefore, there is no concern about TDD configuration for FR1 test model.
On the other hand, for FR2, the following TDD configurations are provided in the last meeting [2]. (It is noted that TDD configuration for FR2 is under discussion as mentioned in introduction)
For NR TDD, test models are derived based on the uplink/downlink configuration as showing in the table 6.1.3-1.

Table 6.1.2-1: Configurations of TDD gNB test models
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	15
	3
	10
	2
	1

	30
	7
	6
	4
	2

	60 (Note 1)
	14
	12
	8
	4

	120 (Note 2)
	29
	10
	2
	9

	240 (Note 3)
	59
	6
	4
	18

	Note 1: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols.

Note 2: There are two S slots. First S slot has 10 DL symbols followed by 4 flexible symbols; second S slot has 12 flexible symbols followed by 2 UL symbols.

Note 3: There are three S slots. First S slot has 6 DL symbols followed by 8 flexible symbols; third S slot has 10 flexible symbols followed by 4 UL symbols.


According to Table 6.1.2-1, TDD configurations for FR2 60, 120 and 240 kHz SCS are aligned with FR1 15kHz SCS. However, TDD configuration for FR2 does not have to be aligned with for FR1, since there is a large frequency separation between FR1 and FR2 and it is difficult to consider the implementation using common active device between FR1 and FR2.
Figure 1 shows Fig.1 a) one of TDD configurations described in Table 6.1.2-1 and TDD configuration agreed in Fig.1 b-1) UE demodulation and Fig.1 b-2) UE REFSENS. In general, TDD configurations agreed in UE demodulation are expected to be used in the actual deployment, but a) is quite different on periodicity and number of slots in one periodicity from b-1) and b-2). Which means that a) is unrealistic configuration and will not be deployed.
a) Table 6.1.2-1, for 120kHz SCS [2]
120 kHz SCS: {29D2S9U}, 2S = {D10, G16, U2}, 5ms periodicity
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b-1) 
Agreed in UE demodulation, for 120kHz SCS [3] (It is noted that this configuration is also agreed for REFSENS in UE RF)

120 kHz SCS: {3D1S1U}, S = {D10, G2, U2}, 0.625ms periodicity
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b-2)
Agreed in UE demodulation, for 120kHz SCS [3]
120 kHz SCS: {2D1S1U}, S = {D12, G0, U2}, 0.5ms periodicity
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Figure 1: Comparison of TDD configurations for 120 kHz SCS
From above discussion, another option for FR2 is provided as below. 
Option 1: Based on alignment with TDD configuration agreed for test model for 15 kHz SCS in FR1
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	60 (Note 1)
	14
	12
	8
	4

	120 (Note 2)
	29
	10
	2
	9

	240 (Note 3)
	59
	6
	4
	18

	Note 1: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols.

Note 2: There are two S slots. First S slot has 10 DL symbols followed by 4 flexible symbols; second S slot has 12 flexible symbols followed by 2 UL symbols.

Note 3: There are three S slots. First S slot has 6 DL symbols followed by 8 flexible symbols; third S slot has 10 flexible symbols followed by 4 UL symbols.


Option 2: Based on UL/DL configuration #2 and special sub-frame configuration #7, which was agreed in the last meeting.
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	60
	3
	10
	2
	1

	120
	3
	10
	2
	1

	240
	3
	10
	2
	1



Other options are not precluded.

Proposal 1: TDD configuration for FR2 test model should be defined from provided options.
Option 1 is based on alignment with 15 kHz SCS. As mentioned above, option 1 is unrealistic TDD configuration, and periodicity is quite large as FR2 TDD configuration. In addition, for FR2, the necessity of mixed numerology test case is unclear. 
Option 2 is based on frame structure of UL/DL configuration #2 and special sub-frame configuration #7, which was agreed in the last meeting in chairman’s note. In addition, these configuration are realistic configuration in the actual deployment. 
Considering agreement on using UL/DL configuration #2 and sub-frame configuration #7, we propose to adopt option 2 for FR2 test model.

Proposal 2: Option 2 should be adopted for TDD configuration for FR2 test model.
3. Conclusion
In this contribution, TDD configuration for FR2 test model is discussed. The following proposals are provided.

Proposal 1: TDD configuration for FR2 test model should be defined from provided options.
Option 1: Based on alignment with TDD configuration agreed for test model for 15 kHz SCS in FR1
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	60 (Note 1)
	14
	12
	8
	4

	120 (Note 2)
	29
	10
	2
	9

	240 (Note 3)
	59
	6
	4
	18

	Note 1: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols.

Note 2: There are two S slots. First S slot has 10 DL symbols followed by 4 flexible symbols; second S slot has 12 flexible symbols followed by 2 UL symbols.

Note 3: There are three S slots. First S slot has 6 DL symbols followed by 8 flexible symbols; third S slot has 10 flexible symbols followed by 4 UL symbols.


Option 2: Based on UL/DL configuration #2 and special sub-frame configuration #7, which was agreed in the last meeting.
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	60
	3
	10
	2
	1

	120
	3
	10
	2
	1

	240
	3
	10
	2
	1



Other options are not precluded.

Proposal 2: Option 2 should be adopted for TDD configuration for FR2 test model.
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