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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #112bis e-meeting, evaluation on NR duplex evolution in Rel.18 was discussed. Some agreements were made as below [1]

Agreement
Confirm the previous working assumption in RAN1#112 meeting as below.
Working Assumption:
For co-site inter-sector co-channel inter-subband CLI modelling, before receiving RAN4’s reply on the value of , RAN1 assume the following only for evaluation:
· FR1:
· 75dB for spatial isolation (RAN4 typical value).
· 93dB for spatial isolation (RAN4 best value).
· 100dB for spatial isolation 
· FR2:
· 88dB for spatial isolation (RAN4 typical value).
· 98dB for spatial isolation (RAN4 best value).
· 105dB for spatial isolation 
· In addition to spatial isolation and frequency isolation, companies can use digital cancelation and report the value, e,g., 10dB. Above does not imply that RAN1 assumes or does not assume digital cancelation is feasible.
· The feasibility of these values is up to RAN4. These values can be revisited based on further RAN4 inputs.
· The 100dB/105dB isolation values for FR1 and FR2 are not from RAN4, but based on RAN4 input that some companies have proposed that isolating material could be added between sectors to increase the isolation. RAN4 has not yet discussed the details whether such approaches can be applied to outdoor sites.

Agreement
For Deployment case 3-2 (2-layer Scenario B), update Indoor-TRP to outdoor UE channel model as below.
	Large-scale channel parameters
	Indoor TRP to Outdoor UE: 
· Option 1:
· UMi-Street canyon in TR 38.901 (hBS =3 m)
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· For both options, O2I penetration loss between indoor TRP and outdoor UE follows Table A.2.1-12 in TR38.802 ( is the distance between the indoor TRP and the building boundary along the direction from Indoor TRP to outdoor UE. The  may be different for different indoor-TRP-outdoor-UE links associated with the same indoor TRP)

	Fast fading parameters
	Indoor TRP to Outdoor UE: 
· Option 1:
· UMi-Street canyon in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA
· Option 2:
· For Indoor office layer: InH-Office (NLOS) in TR 38.901
· For Indoor factory layer: InF (NLOS) in TR 38.901



Agreement
For link level evaluation of coverage performance, MPL, MCL and MIL as defined in TR38.830 are used as the performance metrics.

Agreement
LLS for other purpose besides coverage performance evaluation is left up to companies’ interests.


In this contribution, we provide our considerations on evaluation on NR duplex evolution.
2. Discussion
2.1 Simulation assumptions
For System level simulation (SLS) in both FR1 and FR2, in terms of chair notes of RAN1#112[1], we have the following two assumptions on table template of result summary.
	Working Assumption
For summary of companies’ SLS evaluation results for SBFD Deployment Case 4 in the TR, the following table-Y1 can be used as an example. 
Table-Y1: Summary of results for sub-case XX of SBFD Deployment Case 4.
	Simple description for the sub-case (e.g., 100dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte, …)

	Operator#1 (Static TDD is always used for both baseline TDD network and SBFD Deployment Case 4)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Operator#2 (Static TDD is used for baseline TDD network and SBFD is used for SBFD Deployment Case 4)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Working Assumption
For summary of companies’ SLS evaluation results for SBFD Deployment Case 3-2 in the TR, the following table-Y2 can be used as an example. 
Table-Y2: Summary of results for sub-case XX of SBFD Deployment Case 3-2.
	Simple description for the sub-case (e.g., SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte, …)

	Layer-1 (Static TDD is always used for both baseline TDD network and SBFD Deployment Case 3-2)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
(with TDD in Layer-2)
	TDD
(with SBFD in Layer-2)
	Comparison of two TDD
	TDD
(with TDD in Layer-2)
	TDD
(SBFD in Layer-2)
	Comparison of two TDD
	TDD
(TDD in Layer-2)
	TDD
(SBFD in Layer-2)
	Comparison of two TDD

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Layer-2 (Static TDD is used for baseline TDD network and SBFD is used for SBFD Deployment Case 3-2)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency – 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) – TDD RU (%)





Regarding above two work assumption, RAN1 can confirm these two work assumption because the above 4 table templates include all of necessary performance metrics and are easy to use.
Proposal 1: RAN1 can confirm two work assumptions on table template of result summary for for SBFD Deployment Case 4 and Case 3-2.
For LLS on coverage performance, in terms of FL summary [2] of RAN1#112bis, we have the following two suspended proposal.
	[bookmark: _Hlk132949998]Initial proposal 3-1-2(Suspended):
For LLS coverage performance evaluation, the following control channels are considered.
· PUCCH format 3 with 22 bit payload for FR1
· PUCCH format 1, format 3 with 11 bit payload, and format 3 with 22 bit payload for FR2-1
Initial proposal 3-1-3(Suspended):
Regarding PUCCH UL coverage study,
· For baseline legacy TDD, single PUCCH in the U slot is assumed
· For SBFD, five repetitions of the PUCCH with and without DMRS bundling are assumed.
· UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR to achieve target BLER



Based on study results of TR-38.830, we need further evaluation PUCCH besides PUSCH for coverage performance under SBFD configuration. Considering the simulation load and limited time budget, we recommend evaluation on PUCCH format 1 and format 3 with high priority. From our perspective, we suggest RAN1 to confirm the above two proposals on PUCCH.

Proposal 2: For LLS coverage performance evaluation, the following control channels are considered.
· PUCCH format 3 with 22 bit payload for FR1
· PUCCH format 1, format 3 with 11 bit payload, and format 3 with 22 bit payload for FR2-1
Proposal 3: Regarding PUCCH UL coverage study,
· For baseline legacy TDD, single PUCCH in the U slot is assumed
· For SBFD, five repetitions of the PUCCH with and without DMRS bundling are assumed.
· UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR to achieve target BLER


In addition, PRACH format 4 should be considered for evaluation.

Proposal 4: For link level evaluation of coverage performance, PRACH format 4 should be considered for evaluation.

For performance evaluation, we submitted initial performance results [3] in indoor scenarios together with Spreadtrum in RAN1#112bis. In terms of evaluation results, we draw the following observations.

Observation 1: For indoor case, compared with legacy TDD, SBFD with {XXXXU} achieves better UL UPT in all kinds of traffic loads at the cost of degradation of DL UPT.
Observation 2: For indoor case, compared with legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has no obvious DL UPT degradation at all traffic loads.
Observation 3: For indoor case, compared with legacy TDD, SBFD with {XXXXU} can reduce the UL latency at the cost of increased DL latency especially in medium/high RU.

3. Conclusion
In this contribution, we discuss about evaluation on NR duplex evolution with the following proposal.
Observation 1: For indoor case, compared with legacy TDD, SBFD with {XXXXU} achieves better UL UPT in all kinds of traffic loads at the cost of degradation of DL UPT.
Observation 2: For indoor case, compared with legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has no obvious DL UPT degradation at all traffic loads.
Observation 3: For indoor case, compared with legacy TDD, SBFD with {XXXXU} can reduce the UL latency at the cost of increased DL latency especially in medium/high RU.
Proposal 1: RAN1 can confirm two work assumptions on table template of result summary for for SBFD Deployment Case 4 and Case 3-2.
Proposal 2: For LLS coverage performance evaluation, the following control channels are considered.
· PUCCH format 3 with 22 bit payload for FR1
· PUCCH format 1, format 3 with 11 bit payload, and format 3 with 22 bit payload for FR2-1
Proposal 3: Regarding PUCCH UL coverage study,
· For baseline legacy TDD, single PUCCH in the U slot is assumed
· For SBFD, five repetitions of the PUCCH with and without DMRS bundling are assumed.
· UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR to achieve target BLER
· Proposal 4: For link level evaluation of coverage performance, PRACH format 4 should be considered for evaluation.
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