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[bookmark: _Toc116995841]Introduction
In 2022, a new study item work on evolution of duplex operation [1] was started, with the target to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation.
The detailed objectives specified in [1] are as follows:
	· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).
· Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
· Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
· Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).

Note: For potential enhancements on dynamic/flexible TDD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion. 




In this contribution we discuss the co-existence conclusions agreed on RAN4#108bis and propose changes to the conclusions in a TP.

[bookmark: _Toc116995842]Discussion
[bookmark: _Toc116995848]The latest endorsed draft of the TP on adjacent channel co-existence simulations of subband non-overlapping full duplex (SBFD) is found in [2]. Here, we propose a TP for Section 11 on TR 38.858, with the following changes:
· Add a clarification for the criteria used to derive the co-existence conclusions.
· Add a clarification Table 11.3.2-1 for the effect of grid shift in the UMa-to-UMi scenario.
· Removing a sentence in Table 11.3.4-1 that indicates that the UE-to-UE distance decreases with the grid shift. This is not correct, since the grid shift only affects the BS-to-BS distance. 
· Editorial changes: 
· Align terminology between gNB and BS.
· Improve section readability.
· Correction of typos.
[bookmark: _Toc116995849]3 References
[1] RP-223041, Revised SID: Study on evolution of NR duplex operation, CMCC, RAN #98-e, Electronic Meeting, December 12-16, 2022. 
[2] R4-2316975, Draft TP to TR 38.858 on Chapter 11 - Adjacent channel co-existence evaluation results, RAN4#108 bis, Samsung
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[bookmark: _Toc134691839]11	Adjacent channel co-existence evaluation results.
11.1	Introduction
Editor's note: This section will capture adjacent channel co-existence simulation scenarios and cases. Besides, some brief introduction of what RAN4 have done in R18 for SBFD.
The adjacent channel co-existence studies were performed to the deployment scenarios described in Table 11-1 below. The co-existence cases are described in the Table 11-2 below, and they were performed for each scenarios listed in Table 11-1. The detailed assumptions associated with these scenarios and cases can be found in Annex E.
Table 11.1-1: Adjacent channel co-existence scenarios
	Scenario
	FR
	Aggressor
	Victim

	1
	FR1
	Urban Macro
	Urban Macro

	2
	FR1
	Urban Hotspot
	Urban Hotspot

	3
	FR1
	Indoor
	Indoor

	4
	FR1
	SBFD Urban Macro
	Legacy Micro

	5
	FR1
	Micro
	Micro

	6
	FR2-1
	Urban Macro
	Urban Macro

	71
	FR2-1
	Urban Hotspot
	Urban Hotspot

	8
	FR2-1
	Urban Dense
	Urban Dense

	9
	FR2-1
	Indoor
	Indoor

	Note 1: This scenario has been down-selected.



Table 11.1-2: Adjacent channel co-existence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim

	1
	SBFD
	TDD DL
	[image: ]           [image: ]

	2
	SBFD
	TDD UL
	[image: ]           [image: ]

	3
	TDD DL
	SBFD
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	4
	TDD UL
	SBFD
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	Note: Case 3 and Case 4 are down-selected for Scenario 4.



The Urban Hotspot reuses most parameter assumptions as Urban Macro, except that Urban Macro adopts random dropping method for UE while Urban Hotspot adopts cluster-based dropping method for UE. Other differences are described in Annex E, in Table E.2.1-1, Table E.2.1-2, and Table E.2.1-3. 
The co-existence evaluation captures cases where TDD and SBFD are both victim and aggressor networks. This to evaluate impact on legacy TDD networks if SBFD is introduced in an adjacent channel as well as to understand the impact of legacy TDD network on SBFD network, as described in Annex E, Table E.1-2. It is worth noting that RAN4 has only considered the case of {D, U} as an SBFD configuration as it is comparable to the {D, U, D} SBFD configuration in terms of performance (based on the agreed RAN4 models and parameters related to leakage).
Additionally, it should be noted that the RAN4 co-existence studies have special assumptions due to the adopted simulation methodologies such as:
· Power control scheme is only used to compensate path loss. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meet target SINR value according to the power control scheme in TS 38.213.
· It is assumed that all the slots configurations are the same with the time-invariant ACLR modelling assumption. Compared with the average throughput over all time slots with different configuration, this is the worst case with largest degradation value.

Moreover, in the following sections, all the throughput degradation data were are given in a range, where these data are defined as follows:
· The {positive number} means the co-existenceex study shows throughput loss.;
· The {negative number} means the co-ex existence study shows throughput gain;.
The {n/a} means the co-ex existence study finds the performance basis have no throughput, thus throughput degradation percentage cannot be mathematically calculated from such basis.

11.2	Summary of all simulation results
Editor's note: This section will capture the excel files and word file that moderator summarized based on all companies’ input with some description of these files. 
[
One example: 
We list three files. 
First excel file is the collection of all simulation results using the template format that companies use to provide simulation results.
Word file is the summary of all simulation results categorized in terms of scenario, case, victim and parameters values of four simulation assumptions, i.e. antenna configuration 1 or 2, gNB Tx power value, grid shift value and enhanced NF or not. In addition to, we list the min value, max value and median for relative ACIR, ACIR enhanced by 2, 4, 6, and 8dB. We also list the numbers of companies that show simulation results for each scenario, each case and each victim band.
Second excel file is the excel file of word file which is much straightforward compared with the word.
[placeholder for clarifying text on ACIR enhancement definition for simulation and results interpretation]
]

11.3	Conclusion
Editor's note: This section will capture adjacent channel co-existence simulation results only categorized by cases and scenarios. Besides, for each case if the conclusions are much similar among some/all scenarios. Final conclusion would be merged together among these scenarios.This section captures the co-existence conclusions per deployment scenario and case according to the adjacent channel co-existence simulation results included in Section 11.2. The conclusions are derived using the criteria described in Section 11.1 and based on the co-existence results with ACIR baseline.
11.3.1 Case 1: aggressor SBFD DU victim NR TDD DL
Case 1 considers legacy TDD in DL slot as a victim while SBFD is operating in the adjacent channel for both FR1 and FR2-1. The co-existence conclusions per scenario are summarized in Table 11.3.1-1.The following can be summarized:
Table 11.3.1-1: Case 1 co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1 and FR2-1
	No DL throughput degradation on the victim legacy TDD DL network for both average throughput and cell edge throughput is observed for different BS Tx powers (46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), grid shifts (5% to 100%), and different SBFD BS antenna configuration.  

	Urban Hotspot -> Urban Hotspot 
	FR1
	DL throughput degradation is observed only at cell edge due to inter-UE CLI for different grid shifts (5% to 100% ) and gNBBS Tx powers (49 dBm to 53 dBm).

	Urban Macro -> Urban Micro 
	FR1
	No DL throughput degradation for both average throughput and cell edge throughput is observed.

	Indoor -> Indoor
	FR1 and FR2-1
	

	Urban Micro/Dense -> Urban Micro/Dense
	FR1 and FR2-1
	



11.3.2 Case 2: aggressor SBFD DU victim NR TDD UL
Case 2 considers legacy TDD in UL slot as a victim while SBFD is operating in the UL slot in the adjacent channel for both FR1 and FR2-1. The co-existence conclusions per scenario are summarized in Table 11.3.2-1.The following can be summarized: 
Table 11.3.2-1: Case 2 co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1 
	The TDD UL has significant throughput degradation for different SBFD gNB BS antenna configuration and different gNB BS Tx powers.
· The cell edge throughput degradation is worse than the average throughput degradation. 
· The throughput degradation is due to the inter-gNB BS ACI introduced by SBFD, which increases as grid shift (gNB-to-gNBBS-to-BS distance) decreases in Scenarios 1, 2 and 5. In Scenario 4 (UMa-to-UMi), the throughput degradation increases and then decreases as the grid shift reduces. This is due to the relative distance and elevation angle between UMa and UMi base stations.except in the UMa-to-UMi scenario.
· The throughput degradation increases with SBFD BSgNB Tx power.
· SBFD BS gNB antenna configuration slightly impacts the throughput degradation.

	Urban Hotspot -> Urban Hotspot 
	
	

	Urban Macro ->Urban Micro
	
	

	Urban Micro/Dense -> Urban Micro/Dense
	
	

	Indoor -> Indoor
	FR1 and& FR2-1
	No TDD UL throughput degradation is observed.

	Urban Macro -> Urban Macro
	FR2-1
	TDD UL throughput degradation is observed at cell edge, no strong degradation is observed for the average throughput.

	Urban Dense -> Urban Dense
	
	



11.3.3 Case 3: aggressor NR TDD DL victim SBFD DU
Case 3 considers SBFD as a victim while NR TDD is operating DL in the adjacent channel for both FR1 and FR2-1. The co-existence conclusions per scenario are summarized in Table 11.3.3-1 and Table 11.3.3-2 for SBFD DL and SBFD UL, respectively.The following can be summarized: 
Impact on SBFD DL: Table 11.3.3-1: Case 3 SBFD DL co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1 and FR2-1
	No observed throughput degradation on the SBFD DL for both average throughput and cell edge throughput for different gNB BS Tx powers, ranging (from 46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), gGrid shifts (5% to 100%), and different SBFD BS antenna configuration.

	Urban Hotspot -> Urban Hotspot (N/A for FR2-1)
	
	

	Indoor -> Indoor
	
	

	Urban Micro/Dense -> Urban Micro/Dense
	
	



Impact on SBFD UL: Table 11.3.3-2: Case 3 SBFD UL co-existence conclusions

	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1
	Under baseline assumptions, observed SBFD UL throughput degradation is observed only for cell edge throughput and [no degradation is observed for average throughput]. With higher BSgNB Tx power and lower grid shifts, the degradation is increased for cell edge throughput and [average throughput].

	
	FR2-1
	Under baseline assumptions, no degradation on the SBFD UL is observed for both cell edge throughput and average throughput. Throughput loss is observed with higher gNB BS Tx power and lower grid shifts.

	Urban Hotspot -> Urban Hotspot
	FR1
	Under baseline assumptions, observed throughput degradation is observed at cell edge throughput and average throughput. With higher gNB BS Tx power and lower grid shifts, the degradation is increased.

	Indoor -> Indoor
	FR1 and FR2-1
	No SBFD UL throughput degradation for both average throughput and cell edge throughput is observed. 

	Urban Micro/Dense -> Urban Micro/Dense
	FR1
	Under FR1 Urban micro 38dBm Tx power assumption, no degradation on the SBFD UL is observed for both cell edge throughput and average throughput. Throughput loss is observed with higher gNB Tx BS power (46dBm) and lower grid shifts.

	
	FR2-1
	Under baseline assumptions, SBFD UL throughput degradation is observed only for cell edge throughput and [no degradation is observed for average throughput].



11.3.4 Case 4: aggressor NR TDD UL victim SBFD DU
Case 4 considers SBFD as a victim while NR TDD is operating UL in the adjacent channel for both FR1 and FR2-1. The co-existence conclusions per scenario are summarized in Table 11.3.4-1 and Table 11.3.4-2 for SBFD DL and SBFD UL, respectively.

Table 11.3.4-1: Case 4 SBFD DL co-existence conclusionsImpact on SBFD DL can be summarized:
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1 and FR2-1
	No observed throughput degradation on the SBFD DL and UL  for both average throughput and cell edge throughput for different gNB Tx powers, ranging from  (46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), gGrid shifts (5% to 100%), and SBFD BS antenna configuration (single and double panels for SBFD operation).

	Indoor -> Indoor
	
	

	Urban Micro/Dense -> Urban Micro/Dense
	
	

	Urban Hotspot -> Urban Hotspot
	FR1
	Some companies’ results show DL throughput degradation is observed only for cell edge throughput due to inter-UE CLI for different grid shifts (5% to 100%), gNB BS Tx powers (46 dBm to 53 dBm) and for all BS antenna configurations. the less grid shift, the larger degradation due to shorter UE-to-UE distance. However more companies show that there is no observed interference degradation for cell edge throughput and cell average throughput for 100% grid shift, 49 dBm gNB BS Tx power and antenna configuration 2.



Table 11.3.4-2: Case 4 SBFD UL co-existence conclusionsImpact on SBFD UL can be summarized:
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
	FR1 and FR2-1
	No observed throughput degradation on the SBFD DL and  UL for both average throughput and cell edge throughput for different gNB BS Tx powers, ranging from (46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), Ggrid shifts (5% to 100%), and SBFD BS antenna configuration (single and double panels for SBFD operation).

	Indoor -> Indoor
	
	

	Urban Micro/Dense -> Urban Micro/Dense
	
	

	Urban Hotspot -> Urban Hotspot (N/A for FR2-1)
	
	



11.3.5 General remarks on co-existence findings
[For the above cases where no throughput degradation has been observed, no additional coexistence measures are required for SBFD deployment. However, for other cases where throughput degradation has been observed, interference mitigation techniques might need to be considered.]

<End of TP to TR 38.858>
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