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1 Introduction

This is a summary of discussions for the following CB, based on the submitted contributions [1]~[12].

CB: # SBFD

- Check the open issues above

- Capture agreements and provide TPs if agreeable 

(moderator - HW)
Summary of offline disc R3-250803
2 For the Chairman’s Notes 

Issue 1: Exchange of SBFD configuration

Send an LS to RAN2 and cc RAN1, asking to work on the IE design on SBFD time and frequency configuration

gNB-DU provides the SBFD time and frequency configuration to gNB-CU in Served Cell Information IE, and 

gNB-CU provides the SBFD time and frequency configuration info received over Xn interface from gNB-CU to gNB-DU, in Served Cell Information IE in Served Cell Information IE in gNB-CU Configuration Update message.
Issue 2: Exchange of measurement configuration

For exchange of SSB info over Xn, nothing to be done, already supported in RAN3 spec

WA: For exchange of NZP CSI-RS over Xn, to put a new IE in Served Cell Information NR IE with reference to RAN2 definition
Issue 3: Exchange of measurement result

For exchange of strongest DL beam information over Xn, SSB info is defined as SSB-Index INTEGER (0..63), NZP CSI-RS info is defined as NZP CSI-RS Resource Indicator INTEGER (1..64)
Issue 4: Exchange of CLI-mitigation request

To define CLI-mitigation request as an optional IE with an ENUMERATED value such as “CLI-mitigation requested” 
General
WA: In principle, agreements achieved for Xn should also apply to F1, i.e. F1 will adopt similar mechanisms as agreed for Xn

To be continued: 
How to exchange the strongest DL beam information and the CLI-mitigation request over Xn, e.g. to reuse existing procedures such as NG-RAN node Configuration Update procedure or Resource Status Reporting procedure, or, to introduce new procedures
3 Discussion 

3.1 Exchange of SBFD configuration

Based on the submitted contributions, the following proposals are on the table for discussion and approval:

For Xn, it seems that now RAN3 is waiting for the progress working groups, e.g. RAN2, so the thing in RAN3 now is whether to send an LS asking RAN1 and RAN2 to work on the detailed parameters and IE design or, do nothing and just wait.
Q1.1: For exchange of SBFD configuration over Xn, shall we send an LS asking RAN1 and RAN2 to work on the detailed parameters and IE design or, do nothing and just wait.

Companies are invited to express their view on Q1.1 above:

	Company
	View or preferred option
	Comment

	Huawei
	Send LS to RAN2, cc RAN2
	Some progress are needed, after 3 meeting.

	ZTE
	LS to RAN1， CC RAN2
	I believe the detailed signaling design is finished by RAN1, and RAN1 will send the higher layer parameter table including new added signaling to RAN2.

	CATT
	No strong view
	RAN2 anyway in cc in R3-245006. RAN2 knows they should do something.

	Ericsson
	Send LS to RAN2, Cc RAN1
	RAN3 should ask RAN2 to define the SBFD configuration in RRC in a way that it can be used transparently in RAN3 specifications, just like the tdd-UL-DL-ConfigurationCommon IE contained in the ServingCellConfigCommon IE defined in TS 38.331, which is used in RAN3 specifications

	Samsung
	LS to RAN2, cc RAN1
	RAN2 should be informed that RAN3 needs and is waiting for their specification about the SBFD time and frequency configuration in RRC. Note that in previous meetings RAN2 has not started the discussion on the details about SBFD configuration yet, hopefully this LS could bring a good coordination between WGs and save us some time for the future work. 

	LGE
	Send LS to RAN2
	RAN3 can proceed when RAN2 defines the SBFD configuration.

	CMCC
	No strong view
	Anyway, RAN2 will design the IE. RAN2 is clear what to do, but they still do not deal with this due to TU and discussion on other issues.

	Qualcomm
	No need to send LS
	As part of RAN2 work , they will define RRC IE and no need to ask them what are already working. This is unnecessary LS.

	Nokia
	OK for LS to RAN2 cc RAN1
	It may be helpful for RAN2 to know that RAN3 has reached this agreement.


For F1, the remaining open point is how to exchange SBFD time and frequency configuration over F1, here there are two sub-points:

1) the gNB-DU provide the SBFD time and frequency configuration to gNB-CU in Served Cell Information IE over F1

2) gNB-CU can provide the SBFD time and frequency configuration info received over Xn interface from gNB-CU to gNB-DU, in gNB-CU Configuration Update message.

Q1.2: For exchange of SBFD configuration over F1, RAN3 to discuss and agree:

· gNB-DU provide the SBFD time and frequency configuration to gNB-CU in Served Cell Information IE, and 

· gNB-CU can provide the SBFD time and frequency configuration info received over Xn interface from gNB-CU to gNB-DU, in gNB-CU Configuration Update message.

Companies are invited to express their view on Q1.2 above:

	Company
	View or preferred option
	Comment

	Huawei
	Agree with both proposals above in Q1.2
	

	ZTE
	Agree
	

	CATT
	Agree
	 Specifically, in Neighbour Cell Information List for second bullet.

	Ericsson
	Agree
	

	Samsung
	Agree
	

	LGE
	Agree
	

	CMCC
	Agree
	

	Qualcomm
	Agree
	

	Nokia
	Agree
	


3.2 Exchange of measurement configuration

According to RAN1 LS, It seems there are different understandings on this issue, basically there are two different understanding, as follows:

1) SSB and/or periodic NZP CSI-RS were already defined in RAN2, i.e. SSB already exchanged in MeasTiming field of inter-node RRC message Measurement Timing Configuration and, NZP-CSI-RS-ResourceSet in Measurement Timing Configuration but not included it in the inter-node message; with this understanding, anyway they are already defined in RAN2, so no further work needed in RAN3 but just put it in Served Cell Information NR IE with reference to RAN2;
2) Since NZP CSI-RS is not included in inter-node message, RAN3 needs to discuss how to exchange NZP CSI-RS, i.e. to ask RAN2 to include it in the inter-node message.
So RAN3 needs to decide:

For Xn
· For exchange of SSB info, nothing to be done in RAN3

· For exchange of NZP CSI-RS, to put it in Served Cell Information NR IE with reference to RAN2 or, ask RAN2 to include in inter-node message?
Q2.1: For exchange of measurement configuration over Xn, there are two basic sub-points:

· Point 1: For exchange of SSB info, nothing to be done in RAN3

· Point 2: For exchange of NZP CSI-RS, to put a new IE in Served Cell Information NR IE with reference to RAN2 definition or, ask RAN2 to include in inter-node message?
Companies are invited to express their view on Q2.1 above:

	Company
	View or preferred option
	Comment

	Huawei
	Point 1: yes, nothing to be done in RAN3;
Point 2: either way works, but prefer to adopt the former one, i.e. “to put a new IE in Served Cell Information NR IE” 
	This way is a pure RAN3 work, should be quicker, the detailed IE design could refer to 0470 as an example.

	ZTE
	Point1: SSB resource is exchanged via a container in Xn interface, so do not see spec impact in RAN3

Point2: slightly prefer the later one. The measurement resource of SSB and CSI-RS has been exchanged via MTC container. So prefer a unified design to exchange the NZP CSI-RS
	RAN3 anyway need to send the LS to RAN1/2 to design SBFD configuration. So, do not think the former one would be quicker for RAN3.

	CATT
	Point 1: ok
Point 2: put it in Served Cell Information NR IE with reference to RAN2
	RAN2 is busy(
We can do this by ourselves.

	Ericsson
	Point 1: ok
Point 2, put a new IE in Served Cell Information NR IE with reference to RAN2 definition
	

	Samsung
	Point 1: yes

Point 2: prefer to put a new IE in Served Cell Information NR IE
	It is easier for RAN3 to add a new IE with reference to RAN2 spec, as we always do when some information in RRC spec is needed.

	LGE
	Point 1: yes
Point 2: slightly prefer asking RAN2 to include in inter-node message
	

	CMCC
	Point 1: agree

Point 2: the former one is preferred, i.e. “to put a new IE in Served Cell Information NR IE with reference to RAN2 definition”
	From our point of view, this work can be done by RAN3.  Putting a new IE in Served Cell Information NR IE with reference to RAN2 definition do not bring much concern.

	Qualcomm
	Point 1: Yes

Point 2: Put existing RRC NZP-CSI-RS Resource Set IE in Served Cell Information NR IE
	


Then there are also some other proposals trying to guide the measurement behavior, e.g. periodical measurement, start or stop measurement, etc., while some companies think there is no such need, such behavior could be left to gNB implementations. RAN3 needs to discuss and agree:

· Whether to introduce more info in the measurement configuration info, e.g. periodical measurement, start or stop measurement, etc.
It was also proposed in some contributions that there might be a need to have an explicit procedure asking the peer node to perform CLI measurement, so that the peer node could response and update with measurement results, then RAN3 needs to discuss and decide, while some companies prefer to reuse existing procedures, e.g. NG-RAN node Configuration Update procedure:

· Whether to introduce an explicit procedure asking the peer node to perform CLI measurement

Q2.2: Two further questions need to be discussed:

· Whether to introduce more info in the measurement configuration info, e.g. periodical measurement, start or stop measurement, etc., or just leave to gNB implementation

· Whether to introduce a dedicated procedure asking the peer node to perform CLI measurement

Companies are invited to express their view on Q2.2 above:

	Company
	View or preferred option
	Comment

	Huawei
	Not needed for both
	When gNB receives the measurement configuration, it is up to gNB implementation whether to perform measurement.

	ZTE
	We are open to this question.
	 We think such mechanism can provide a better CLI control and signaling optimization.

	Charter
	Yes, we should send an LS to RAN1, informing that RAN3 can provide more detailed information, which the receiver of the information, can decide how much to use.
	We believe this would provide more information that would allow better CLI mitigation, and feedback to the aggressors on how whatever mitigation they engage in is actually improving the situation. Charter has contribution R3-250194 to this meeting addressing this very issue.

	CATT
	Yes for periodical measurement or event triggered measurement 
	It is up to aggressor gNB decides whether to perform interference mitigation. The aggressor gNB should control how often receiving strongest DL beam from victim to avoid signalling overhead or miss some strongest DL beam information, rather than victim.

	Ericsson
	No need to introduce more info in the measurement configuration info, e.g. periodical measurement. Note that the WID clearly states that “No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3”, therefore some of the proposed additions are explicitly forbidden by the WID.
No need for a dedicated procedure asking the peer node to perform CLI measurement. This was discussed in RAN1 and RAN1 has not identified such requirement. 
	

	Samsung
	Not needed for both
	We believe RAN3’s work in this WI is basically to provide the interface support for the excahnge of necesasry information that needs to be transferred based on the conclusions of RAN1. There is no need for RAN3 to define any extra information which RAN1 has never confirmed for CLI handling.

	CMCC
	No need to introduce more info in the measurement configuration info, and no need to introduce a dedicated procedure
	The measurement behavior after the gNB is provided with the measurement configuration depends on the gNB implementation.

	Qualcomm
	It is left upto victim gNB implementation when to perform CLI measurements and when to report.

	


For F1, the open points should be similar, thus it would be better to first conclude on Xn, then we could just refer to the conclusions reached for Xn.
3.3 Exchange of measurement result

This issue seems to be more controversial. According to RAN1 agreement in the LS, it clearly says:

· Information exchange of strongest DL beam information
While in some contributions, it was proposed that in addition to strongest DL beam information (SSB index or NZP CSI-RS Resource Indicator), the concrete measurement result associated with the strongest DL beam should also be included, some proposals even suggested to include measurement results of other beams. Thus, RAN3 should first needs to discuss and agree:

· To exchange strongest DL beam information, i.e. SSB index or NZP CSI-RS Resource Indicator

Companies also gave the concrete format of the strongest DL beam information, i.e. to use an NZP-CSI-RS-ResourceId with INTEGER (1..64) and, the strongest beam of SSB as a SSB-Index with INTEGER (0..63).

In addition, RAN3 also needs to discuss and agree

· whether to exchange the concrete measurement result associated with the strongest DL beam; if yes, whether measurement results of other beams should also be exchanged

Thus, we should first conclude on the following two issues as described above.

Q3: For exchange of measurement result over Xn, RAN3 to discuss and agree

· Point 1: To exchange strongest DL beam information, i.e. SSB index with SSB-Index INTEGER (0..63) or NZP CSI-RS Resource Indicator INTEGER (1..64)

· Point 2: Whether to exchange the concrete measurement result associated with the strongest DL beam; if yes, whether measurement results of other beams should also be exchanged

· Companies are invited to express their view on Q3 above:

	Company
	View or preferred option
	Comment

	Huawei
	Agree with point 1;

No need for point 2
	According to RAN1, just the index/ID of strongest beam is needed.

	ZTE
	Agree with P1;

Fine with P2
	Technically speaking, concrete measurement result can provide better CLI control. Supposing that RSRP the second strongest beam is close to the first strongest beam, then reporting only one strongest beam can not eliminate the CLI.

	Charter
	Agree with P1;
Agree with P2, i.e., provide results of the measured interference power. And send not only the highest interfering but a list of all beams and cells which have exceeded what the victim perceives as excessive CLI power.
	This would definitely allow the receiver of the information to make a more effective decision on what measures to take to mitigate the interference.
We are not mandating that the receiver take an action, but we want to definitely allow the best information to be available if the receiver decides to proactively engage in CLI mitigation.

Charter has a contribution to this meeting R3-250194, which address this very issue.

	CATT
	Agree P1.

Not agree P2
	We may revisit RAN1 agreement when they are not correct. But in this case, this is a feasible and clear solution agreed by RAN1. No need to further discuss.

	Ericsson
	Agree to P1
Do not agree to P2. Note that RAN1 has explicitly describe how the procedures for CLI mitigation request and Strongest DL beam reporting should work in R3-245006. RAN3 should follow the agreements from RAN1
	

	Samsung
	P1: Yes.

P2: No.
	P1 clearly reflects RAN1’s conclusion on exchanging the strongest DL beam. As we mentioned above, there is no need to exchange other information which was not mentioned by RAN1.

	LGE
	Agree with P1
No need for P2
	We think the concrete measurement result associated with the strongest DL beam is the information the gNB measures rather than the one the UE has measured. For example, if we assume that this measurement result is RSRP, there is no definition for how the gNB measures RSRP. So, there may be a specification impact for RAN1/4 to define it.

	CMCC
	Point 1: agree

Point 2: not agree
	According to the WID and LS from RAN1, only strongest DL beam information is exchanged among gNBs. 

	Qualcomm
	Point 1 : Yes

Point 2: Yes. It is needed, Optional and more specifically for FR2 beam pairing multi beam scenario. Like Charter explained, when there is Inter-gNB CLI, it is not necessary that only one strongest beam creates interference and other beams will also create interference and mitigation is necessary for all interfering beams. Otherwise victim gNB will need to send same message multiple times for each interfering beam, which is not efficient and adds more unnecessary signaling. There is no evidence that only single beam causes interference. RAN1 just provided high level guidance and it is RAN3 to specify detailed signaling. In online discussion also, nobody explained that why other beams (apart from strongest interfering beam) will not create interference. In addition to providing interfering beams info , it is needed to provide channel quality metrics (i.e RSRP, SINRetc) from victim gNB to Aggressor GNB to convey how severe is the interference and aggressor gNB can take necessary action based on implementation. 
It is left upto victim gNB implementation , how many beams to report and but signaling SHALL allow flexibility to report multiple beams.
If needed, we are OK to send LS to RAN1 as well. 
	


Similarly, for F1, we could first refer to the conclusions reached for Xn.
3.4 Exchange of CLI-mitigation request

Here the issue is very straight forward, there are mainly two sub-issues, 1) what this request looks like; 2) how to transfer this request.

For the first issue, RAN3 needs to discuss and agree if the CLI-mitigation request is just simple indication, i.e a per cell optional IE, such as an ENUMERATED value “CLI-mitigation requested”, or are there any addition info needed.
Q4: RAN3 needs to discuss and agree:

· CLI-mitigation request is just simple indication, i.e. a per cell optional IE, such as an ENUMERATED value “CLI-mitigation requested”, or are there any addition info needed.

Companies are invited to express their view on Q4 above:

	Company
	View or preferred option
	Comment

	Huawei
	Agree to introduce a per cell optional IE, such as an ENUMERATED value “CLI-mitigation requested”;

Others are not needed
	

	ZTE
	CLI-Mitigation may also include the MTC or the on indication of CLI-RS included in served cell info. 
	RAN1 design two different CLI solutions. For beam nulling, victim beam sending the CLI-mitigation request will also need to configure the CLI-RS.
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	Charter
	Charter has contribution R3-250194 that explains our view, which consists of sending a message indicating request for mitigation to the the particular gNB and specific cells/beams of that gNB (identified based on the RS signal detected, and the actual measured interference power caused by that RS)
	Our current contribution addresses only the beam nulling situation, but we intend to bring to next meeting a contribution addressing the beam pairing scenario (we currently see it as a variation of the testing request that we currently have on our contribution R3-250194).

	CATT
	Yes 
	What the following behaviors after receiving CLI mitigation is based on implementation. The CLI mitigation message and measurement configuration can be sent in any order.

	Ericsson
	Agree that the CLI Mitigation request is a per cell optional IE, such as an ENUMERATED value “CLI-mitigation requested”
	

	Samsung
	Yes
	In order to inform the agrssor gNB about CLI mitigation, an optional IE such as ENUMERATED type IE is enough. the tramsission about measurement configurations can be discussed seperately.

	CMCC
	Agree
	Since RAN3 only need to discuss the exchange of CLI-mitigation request, mot the behavior of gNB after receiving it, the simple indication is enough.

	Qualcomm
	Agree but it should be allowed to report both at cell level and beam level as well. This is mainly for FR1 beam nulling.
	


3.5 How to exchange measurement result and CLI-mitigation request over Xn

There is a common issue for exchange of measurement result and exchange of CLI-mitigation request, i.e., how to exchange measurement result and CLI-mitigation request. Basically, there are two options proposed, according to the submitted contributions, one is to reuse existing procedures, the other is to introduce new procedure. While for the former, there are further two sub-options, one is to reuse interface management procedures, the other is to reuse Resource Status Reporting procedure. Here the rapporteur assumes that whatever the option would be adopted, the measurement result, i.e. the strongest DL beam information and CLI-mitigation request could be included as two optional IEs in the same message.
Q5.1: RAN3 to discuss and agree to exchange the strongest DL beam information and the CLI-mitigation request as two optional IEs in the same message over Xn. 

Companies are invited to express their view on Q5.1 above:
	Company
	View or preferred option
	Comment

	Huawei
	Agree
	Anyway, both are optional IEs, and gNB should allow to provide measurement results together with CLI mitigation request.

	ZTE
	Fine, no strong view
	

	Charter
	We refer to our proposal in contribution R3-250194 that relies on the use of the existing RESOURCE STATUS REQUEST message and related messages RESOURCE STATUS RESPONSE, RESOURCE STATUS UPDATE, and RESOURCE STATUS FAILURE, with added IEs, and added values to existing IEs.
	As previously mentioned, we advocate for sending not only the strongest cell/beam indication, but all cell/beam that are causing excessive CLI interference from the point of view of the victim.

	CATT
	Too early to have such conclusion.
	Should be discussed after we have conclusion on Q5.2 because CLI mitigation cannot be period but strongest DL beam can be sent period. May be different procedures are used for these two IEs.

	Ericsson
	Agree, the two pieces of information can be exchanged in the Xn Setup and NG-RAN Node configuration update procedures
	

	Samsung
	Agree
	We belive there is no problem to add two optional IEs for the strongest DL beam and the CLI-mitigation request in the same message. With regard to the concern raised by CATT, I think the proposal here just enables the network to send the two information together within one message, but that doesn’t mean the network shall always send them together.

	CMCC
	Agree
	Since they are two optional IEs, putting them in the same message do not have any additional impact.

	Qualcomm
	Both info needs to be exchanged in same Xn Message. But CLI information exchange is nothing to do with Xn Interface Management Procedure OR Resource Status Info procedure since these are meant for different purpose. We should not use these messages for CLI info exchange and new Inter-gNB CLI Information Message needs to be specified in both F1 and Xn.
	

	Nokia
	This was not discussed online. 
	


Q5.2: RAN3 to discuss which options to support the exchange of strongest DL beam information and CLI-mitigation request over Xn:

· Option 1: To reuse interface management procedures: NG-RAN node Configuration Update procedure

· Option 2: To reuse Resource Status Reporting procedure

· Option 3: To introduce new procedures

Companies are invited to express their view on Q5.2 above:
	Company
	View or preferred option
	Comment

	Huawei
	Each option could work, but option 3 is preferred
	Option 3, i.e. to introduce a new message seems to be a cleaner way.

	ZTE
	Option1 is not preferred, prefer option3. 
	Strongest DL beam and CLi-mitigation request is event triggered signaling and may happens frequently. Configuration update is to exchange the semi-static information.

	Charter
	Option 2
	Reuses the existing RESOURCE STATUS REQUEST, RESOURCE STATUS RESPONSE, RESOURCE STATUS UPDATE, RESOURCE STATUS FAILURE, with identified added IE, and added values to existing IE.  The proposal in R3-250194 allows the mitigation request to be sent, the aggressor to decide if it will accept the request or not, and if the aggressor decides to engage in mitigating the interference, allows the victim to provide feedback, if additional mitigation measures needs to be continued to lower the interference level to acceptable levels from the point of view of the victim.

	CATT
	Option 2
	It is up to aggressor gNB decides whether to perform interference mitigation. The aggressor gNB should control how often receiving strongest DL beam from victim to avoid signalling overhead or miss some strongest DL beam information, rather than victim.

	Ericsson
	Option 1. Option 2 does not work for a number of reasons. One of them being that it is the aggressor that triggers a request for CLI mitigation or Strongest DL b eam reporting, while it should be the victim in control of whether to signal these IEs when interference is detected. Also, as mentioned already, the WID is clearly stating that the CLI mitigation procedures should not have a “stop” mechanism, while option 2 implies this will be in place.
	

	Samsung
	Prefer Option 1. 

Option 2 is not suitable.
	With respect to beam nulling, it is the victim gNB to provide the measurement resource configuration to the aggressor gNB and information related to CLI-mitigation, and the aggressor gNB can perform beam nulling by its implementation. In such case, it is not suitable for the agressor to initate the resource reporting from the victim gNB beforehand.

	LGE
	Option 3
	Similar view with Huawei.

	CMCC
	Option 1 is preferred, Option 3 is also acceptable.
	Since the SBFD time and frequency location configuration is in XnAP XN SETUP REQUEST message, XnAP XN SETUP RESPONSE message and with the consideration that the report of strongest DL beam information should be always after the interaction of measurement resource configuration, the report of strongest DL beam information can be supported in NG-RAN node Configuration Update procedure. While option 3 is also acceptable for us, if RAN3 agrees to pursue a concise and clear procedure.

	Qualcomm
	We strongly prefer Option 3 i.e new CLI message. See response to previous Question as well.
	

	Charter
	Option 2
	The statement by Ericsson that option 2 does not work because the request for mitigation can only be started by the aggressor does not apply to our current proposal in R3-250194.  If you read R3-250194 you will notice that it is the victim that initiates the request for mitigation.  The solution in R3-250194 in addition provides a method to also allow the aggressor to pro-actively request a test, so that the aggressor itself can gauge how much problem it is causing to victims, and proactively take actions to decrease its transmission power, tilt antennas, etc (whatever it decides to do to mitigate interference to the victim, if it so desires to engage in mitigation).

	Nokia
	Strong preference for option 3. We can’t agree to use Xn Setup and NG-RAN Node configuration update procedures for this purpose
	(not discussed online)


Similarly, RAN3 needs to discuss the corresponding F1 impacts, and the solution should be straight forward, i.e. just to adopt the conclusions reached for Xn.
4 Conclusion, Recommendations [if needed]

If needed
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