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[bookmark: _Ref178064866]1	Introduction

In this contribution, we present our views and proposals on general aspects for SBFD capable BS regarding the concerns on the further required simulation work, and SBFD configurations. Comprehensive analysis of each SBFD BS RF requirement and potential new requirements for SBFD capable BS are detailed in separate submissions [1-2].
[bookmark: _Ref189046994][bookmark: _In-sequence_SDU_delivery]2	Discussion
Simulation work
In RAN4#110-bis meeting, in R4-2404981 [3] we discussed the necessity to perform further adjacent channel co-existence simulation. In moderator’s summary R4-2405833 [4], the issue is summarized as follows, where we would like to provide feedback on the questions listed below.
	Sub-topic 2-7: System-level Simulation
Issue 2-7-1: Simulation for RX in-band blocking requirement
· There is one proposal from Ericsson to trigger the discussion on simulation for RX blocking requirement level: 
· Proposal 1 (Ericsson): Further simulation is necessary to determine the expected blocker levels due to other operators’ BSs during SBFD slots and to define the SBFD RX blocking requirement during the WI phase.
· Moderator Recommendation: 
· Discussion on this proposal in details, in the following aspects, e.g.: 
· What kinds of simulation required? System level or others. 
· Scenarios and other parameters?
· Procedure to determine the level of in-band blocking?
· How the co-channel CLI schemes to be considered in this evaluation?
· Others.




Question 1: What kinds of simulation required? System level or others
The proposed simulation study is a coexistence evaluation to define the expected blocker levels for SBFD network (victim) when a legacy static TDD (STDD) network (aggressor) is deployed in the same geographical area, in an adjacent channel, aiming to define the SBFD RX blocking requirement during the WI phase. As a result, system level simulations are required.
Question 2: What scenarios and other parameters?
The desired scenarios are Scenario 1, 3, 5, 6, 9, and the desired case is Case 3, as highlighted in the following tables. Simulation efforts for scenario 4 can be avoided, since in the coexistence scenario definition, the victim Micro network was a TDD network. Scenario 2 also can be avoided, because the users’ distribution is not expected to have an impact the in-band blocking performance.
Table 11.1-1 (from TR 38.858): 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
	Urban Macro
	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 (from TR 38.858): 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
	[image: ]           [image: ]

	4
	TDD UL
	SBFD
	[image: ]           [image: ]

	Note:	Case 3 and Case 4 are down-selected for Scenario 4.



[bookmark: _Toc166510917]To evaluate the blocking power level from other BSs, further system level simulations are required.
[bookmark: _Toc166510920]The desired scenarios are Scenario 1, 3, 5, 6, 9, and the desired case is Case 3.

Question 3: Procedure to determine the level of in-band blocking?
The simulation campaign should follow the simulation assumptions already defined in the SI. We propose also that the distribution of the power level from the BSs deployed in the adjacent channel should be determined to evaluate the blocking level. Also, different gridshift values should be considered, a best case of 100%, and a worst case of 10%. The blocking level will be defined by the absolute power level of interference received from the adjacent channel. In addition, SBFD network internal interference (self-interference, co-channel inter-sector interference, co-channel cross-link interference from other sites, and co-channel and co-link interference) should not be considered in the simulation, to observe the only impact of the Adjacent Channel Interference (ACI). The CDF of the wideband power received at the UL SBFD receiver should be plotted and the wideband power level, corresponding to 99% is the derived blocking level for the considered scenario and assumptions.
The proposed simulation procedure is detailed below:
1) Setup a coexistence scenario based on scenarios down selected from the SI.
2) Focus on Case 3, to evaluate the blocking requirement of UL SBFD.
3) Remove from the SBFD network the internal co-channel interference.
4) Evaluate the CDF of the wideband power received in the receiver of UL SBFD, from the adjacent channel.
5) Find the 99% tile of the UL SBFD wideband received power CDF to define the blocking requirement in each of the down-selected scenarios.
[bookmark: _Toc166510921]In the further simulation work in WI, absolute power level of interference from adjacent channel should be collected from the simulation results to derive in-band blocking levels.
[bookmark: _Toc166510922]The following simulation procedure should be considered to derive the SBFD BS in-band blocking requirements: 1) Setup a coexistence scenario based on scenarios down selected from the SI. 2) Focus on Case 3, to evaluate the blocking requirement of UL SBFD. 3) Remove from the SBFD network the internal co-channel interference. 4) Evaluate the CDF of the wideband power received in the receiver of UL SBFD, from the adjacent channel. 5) Find the 99% tile of the UL SBFD wideband received power CDF to define the blocking requirement in each of the down-selected scenarios

Question 4: How the co-channel CLI schemes to be considered in this evaluation?
The SBFD BSs are expected to handle the incoming wideband power without experiencing blocking below a certain blocking limit. The current blocking requirement is not sufficient for a SBFD BS, as the current limit is set based on the assumption of synchronized TDD pattern where there is no interference between BSs.
When setting blocking requirements BSs, the focus is primarily on external sources of interference, from adjacent channel. Co-channel CLI mitigation schemes can only alleviate blocking issues derived from interference received from the DL of the same operator BSs. Therefore, co-channel CLI (cross-link interference) mitigation schemes should not be considered in the blocking requirements evaluation, and they do not have an impact on the CLI received from the DL of an adjacent channel network deployment. In the procedure defined above to derive the blocking requirements, as a reply to question 3, the co-channel CLI is not considered, as the internal co-channel interference from the SBFD network should be removed in the evaluation and the focus should only be on the wideband power received from the adjacent channel in the receiver of the UL SBFD. 
On the other hand, it is also worth underlying that no adjacent channel CLI mitigation scheme should be considered in the evaluation of the blocking requirements, as it would require assuming the possibility that other operators will be willing to beam null in the direction of a neighbour operator UL SBFD victim receiver, at the expense of their DL performance. Also, this assumption would require specification impact to facilitate exchange of information between different operators, which was agreed in RAN plenary not to be considered in the context of this WI for different reasons.

SBFD sub-band configuration
In the WF [5] approved during the RAN4#110-bis meeting, it is pointed out that SBFD frequency-domain configuration needs to be specified by RAN4.
	Agreement achieved in Thursday Ad-Hoc
Issue 2-4-1: SBFD frequency-domain configuration in RAN4 specification
· Agreement: 
· It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, by taking account different feasible BS/UE implementations.
· FFS how RAN4 specification captures the subband configurations 
· FFS the necessity of standardize the guardband;
· If needed, FFS the sizes of guardband in RAN4 shall be decided. 



For SBFD capable BS, achieving different configurations may require adapting hardware components, which may involve variations in analog and/or digital filter characteristics, from conformance testing perspective, each configuration needs to be tested. However, ensuring conformance across all supported configurations can be a complex task. In our view, SBFD configurations need to be captured in RAN4 specification. Manufacture can declare which configurations to support, and all supported SBFD configurations need to be tested. To have a clear test scope and test parameters (test models etc. need to be designed for each configuration), we should have a limited set of SBFD configurations. Although RAN1 allows more flexibility in selecting bandwidths and subcarrier spacings (SCSs), in RAN4, we have restricted these parameters to limited sets. Likewise, we propose limiting SBFD configurations to a predefined set.
Another aspect needs to be considered is whether SBFD aware UEs need to support all bandwidths. If UEs need to support every possibility, it is UEs’ complexity as well. To ease the burden of conformance testing and reduce the complexity for SBFD aware UEs, we explore the following ways to streamline SBFD sub-band configurations.
[bookmark: _Toc166510923]SBFD configurations shall be captured in Rel-19 RAN4 specification and restricted to a limited set.

From the bandwidth perspective, for SBFD slots, guardband play a crucial role in preventing interference between adjacent sub-bands. However, excessively wide guardband can consume valuable bandwidth. Considering the case that the bandwidth is low, after excluding the guard band, the remaining PRBs for both DL and UL sub-bands may become insufficient. Such a situation is not practical in real-world deployments.
[bookmark: _Toc166510918]Wide guardband can consume valuable bandwidth. When the bandwidth is low, after excluding the guard band, the remaining PRBs for both DL and UL sub-bands may become insufficient. Such a situation is not practical in real-world deployments.
[bookmark: _Toc166510924]Identify the configurations that are impractical due to excessive guardband width, e.g., rule out narrower bandwidth 5 MHz, 10 MHz, 15 MHz, etc., and focus on higher bandwidth, e.g., 50 MHz, 100 MHz, etc.

As to the selection of sub carrier spacing (SCS), for FR1, according to UE demodulation requirement, 30 kHz SCS is selected for TDD and 15 kHz SCS is selected for FDD. Considering SBFD is supported in TDD operation, 30 kHz shall be the SCS for SBFD slots in FR1. For FR2-1, 120 kHz is proposed to be the SCS for SBFD slots.
[bookmark: _Toc166510925]For FR1, use 30 kHz as the SCS for SBFD slots. For FR2-1, use 120 kHz as the SCS for SBFD slots.

For the wide bandwidths, e.g., 50 MHz and 100MHz, we can create a few options for SBFD configurations by considering the following factors,
· BS Power Levels: BS at high power and low power may have different configurations.
· Bandwidth: Every bandwidth has different configuration.
· DUD and DU configurations: Interference scenarios are different for DUD and DU at the edge and at the centre. There are different configurations for DUD and DU. 
Here we propose to limit the number of SBFD configurations to five for FR1, and three for FR2-1.
[bookmark: _Toc166510926]Limit the number of SBFD configurations to five for FR1, and three for FR2-1.


Test setup based on multiple sectors
In [1-2], we discuss the importance that all requirements including sensitivity degradation and new requirements, should be defined, and tested based on single SBFD BS.
The sensitivity degradation should include some margin for estimated other interference sources and inter-subband leakage ratio and selectivity, should be fixed in requirements, so the operators have basis to plan the deployments.
In addition to these things, further requirements and testing could be defined based on three SBFD BSs in a sector configuration in OTA test chamber to further protect robustness of SBFD operation. 
[bookmark: _Toc166510919]To further protect robustness of SBFD operation, further requirements and testing could be defined based on sectorized test setup.
Conclusion
In this contribution, views, and proposals on general aspects for SBFD WI are presented.
Observation 1	To evaluate the blocking power level from other BSs, further system level simulations are required.
Observation 2	Wide guardband can consume valuable bandwidth. When the bandwidth is low, after excluding the guard band, the remaining PRBs for both DL and UL sub-bands may become insufficient. Such a situation is not practical in real-world deployments.
Observation 3	To further protect robustness of SBFD operation, further requirements and testing could be defined based on sectorized test setup.

Proposal 1	The desired scenarios are Scenario 1, 3, 5, 6, 9, and the desired case is Case 3.
Proposal 2	In the further simulation work in WI, absolute power level of interference from adjacent channel should be collected from the simulation results to derive in-band blocking levels.
Proposal 3	The following simulation procedure should be considered to derive the SBFD BS in-band blocking requirements: 1) Setup a coexistence scenario based on scenarios down selected from the SI. 2) Focus on Case 3, to evaluate the blocking requirement of UL SBFD. 3) Remove from the SBFD network the internal co-channel interference. 4) Evaluate the CDF of the wideband power received in the receiver of UL SBFD, from the adjacent channel. 5) Find the 99% tile of the UL SBFD wideband received power CDF to define the blocking requirement in each of the down-selected scenarios
Proposal 4	SBFD configurations shall be captured in Rel-19 RAN4 specification and restricted to a limited set.
Proposal 5	Identify the configurations that are impractical due to excessive guardband width, e.g., rule out narrower bandwidth 5 MHz, 10 MHz, 15 MHz, etc., and focus on higher bandwidth, e.g., 50 MHz, 100 MHz, etc.
Proposal 6	For FR1, use 30 kHz as the SCS for SBFD slots. For FR2-1, use 120 kHz as the SCS for SBFD slots.
Proposal 7	Limit the number of SBFD configurations to five for FR1, and three for FR2-1.
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