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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #113 e-meeting, evaluation on NR duplex evolution in Rel.18 was discussed. Some agreements were made as below [1]
Agreement
For SLS of SBFD, update the previous agreement in RAN1#112 meeting as below:
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	Option-1: 62dB
Option-3: 46 dB
	23.5 dB



Agreement
For SLS of SBFD, use the following values for UE ICS () for UE-UE co-channel channel model.
·  = 33dB for FR1 and  = 23dB for FR2-1.
Agreement
For SLS of SBFD, update the previous agreement in RAN1#112 meeting as below:
For SLS of SBFD, use the following values for UE ACLR/ACS ( and ) for UE-UE adjacent-channel CLI modeling.
	
	FR1
	FR2-1

	UE ACLR
	Option-1: 
min{ 30dB + (23dBm - P), 40dB}

Option-2: 30 dB
	Option-1: 
min{ 24dB + (23dBm - P), 34dB}

Option-2: 24 dB

	UE ACS
	33 dB
	23 dB


Note: P is the UE Tx power across all transmit chains over the allocated UL RBs in dBm.

Agreement
Update the previous agreement in RAN1#112bis-e meeting as below.
Adopt the following evaluation assumptions for LLS for coverage performance evaluation.
Table X-1: General parameters for FR1
	Parameter
	Value

	Scenario and frequency
	Urban Macro: 4GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U 12D:2G:0U)
SBFD: XXXXU, where X denotes SBFD slot.
· For SBFD slot, {DUD} pattern is assumed.
· 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>



Table X-3: General parameters for FR2
	Parameter
	Value

	Scenario and frequency
	Dense Urban Macro: 30GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U 12D:2G:0U)
SBFD: XXXXU where X denotes SBFD slot.
· For SBFD slot, {DUD} pattern is assumed,
· 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <52, 26, 1>



Agreement
To evaluate the UL coverage performance for PUSCH, keep the same number of resources for baseline scheme and TBoMS. 
· For baseline legacy TDD (DDDSU):  Companies are encouraged to use 30 PRBs for FR1 and 25 PRBs for FR2-1
· For SBFD (XXXXU) with TBoMS PUSCH over 5 slots with or w/o joint channel estimation: Companies are encouraged to use 6 PRBs for FR1 and 5 PRBs for FR2-1
Agreement
For link level evaluation of coverage performance, companies should report the following key assumptions:
· For evaluation method Option-1(Example-1): INR of co-site inter-sector interference, number of aggressor inter-site gNBs and INR of each inter-site gNB-gNB CLI (or total INR of all inter-site gNB-gNB CLI), number of aggressor UEs and INR of each UE-gNB interference (or total INR of all UE-gNB CLI)
· For evaluation method Option-1(Example-2): load level,  value
· For evaluation method Option-1(Example-3): load level, Statistic of  and  in SLS
· For evaluation method Option-2: INR of co-site inter-sector interference, number of aggressor inter-site gNBs and INR of each inter-site gNB-gNB CLI, number of aggressor UEs and INR of each UE-gNB interference
Agreement
· Initial proposal 4-2-2 in section 4.2.3 of R1-2306103
· Initial proposal 4-2-3 in section 4.2.3 of R1-2306103
Agreement
The following is agreed in principle with possibility for revision if necessary.
· Capture the following in TR38.858 section 7.3.1 as summary of observations for indoor scenario (FR1) in SBFD deployment case 1: For indoor scenario (FR1) in SBFD deployment case 1, in case of using SBFD Alt 4 and large packet size, semi-static SBFD achieves higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for all load levels, where the gain at least comes from the more DL transmission opportunities for semi-static SBFD compared to legacy TDD. In case of using SBFD Alt 4 and small packet size, semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD achieves higher mean and 5% DL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more DL transmission opportunities for semi-static SBFD compared to legacy TDD. In case of using SBFD Alt 2 and large or small packet size, semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL resources and more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD, where the loss for SBFD at least comes from less DL resources for semi-static SBFD compared to legacy TDD. Compared to semi-static SBFD with (Alt4), semi-static SBFD with (Alt2) achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.

In this contribution, we provide our considerations on evaluation on NR duplex evolution.
2. Discussion
2.1 Simulation assumptions
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 1: 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 2: 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 3: For link level evaluation of coverage performance, PRACH format 4 should be considered for evaluation.

Regarding performance evaluation format, section 7.3.1.1.1 and B.2.1.1 in draft TR 38858-042 in ‘TSGR1_113\Inbox\drafts\9.3 (FS_NR_duplex_evo)\9.3.1\draft TR’ is good format to capture simulation result.

Proposal 4: section 7.3.1.1.1 and B.2.1.1 in draft TR 38858-042 in ‘TSGR1_113\Inbox\drafts\9.3 (FS_NR_duplex_evo)\9.3.1\draft TR’ is used to capture simulation result and is applied to other simulation results section.

For performance evaluation, In terms of performance results [3] in indoor scenarios in RAN1#113 and collected evaluation results so far, 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.
Observation 4: For Urban Macro case (FR1), compared to legacy TDD, SBFD with {XXXXU} achieves better UL user throughput
Observation 5: For Urban Macro case (FR1), 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 6: For Urban Macro case (FR1), 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.
Observation 4: For Urban Macro case (FR1), compared to legacy TDD, SBFD with {XXXXU} achieves better UL user throughput
Observation 5: For Urban Macro case (FR1), 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 6: For Urban Macro case (FR1), 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: 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 2: 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;
· [bookmark: _GoBack]UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR to achieve target BLER.
Proposal 3: For link level evaluation of coverage performance, PRACH format 4 should be considered for evaluation.

Proposal 4: section 7.3.1.1.1 and B.2.1.1 in draft TR 38858-042 in ‘TSGR1_113\Inbox\drafts\9.3 (FS_NR_duplex_evo)\9.3.1\draft TR’ is used to capture simulation result and is applied to other simulation results section.
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 FR1  FR2 - 1  

BS ACLR  45 dB  28 dB  

BS ACS  Option - 1: 62dB   Option - 3:  46 dB  23.5 dB  

  Agreement   For SLS of SBFD, use the following values for  UE ICS ( ICS UE ) for UE - UE co - channel channel model.      ICS UE   = 33dB for FR1 and  ICS UE   = 23dB for FR2 - 1.   Agreement   For SLS of SBFD, update the previous agreement in RAN1#112 meeting as below:   For SLS of SBFD, use the following values for UE ACLR/ACS ( ACLR UE   and  ACS UE ) for UE - UE  adjacent - channel CLI modeling.  
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Note:  P   is the UE Tx power across all transmit chains over the allocated UL RBs in dBm.     Agreement   Update the previous agreement in RAN1#112bis - e meeting as below.   Adopt the following evaluation assumptions for LLS for coverage performance evaluation.   Table X - 1:  General parameters for FR1  

Parameter  Value  

Scenario and  frequency  Urban Macro: 4GHz  
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Parameter  Value  

Scenario and  frequency  Dense Urban Macro: 30GHz  

Frame structure for  TDD  TDD: DDDSU (S:  10D:2G:2U   12D:2G:0U)   SBFD: XXXXU where X denotes SBFD slot.   -   For SBFD slot, {DUD} pattern is assumed,  

