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1 Introduction

This contribution is to kick off the following discussion.
	CB: # 12_GapConfig

- Generation of gap type over F1: Option 1) gNB-CU shall generate the gap type and send it to the gNB-DU; Option 2) gNB-DU shall generate the gap type?

- Gap association information for concurrent gap over F1: Option 1) gNB-CU shall decide the gap association information; Option 2) gNB-DU shall decide the gap association information and send it to the gNB-CU?

- Capture agreements and provide CRs if agreeable

(ZTE - moderator)

Summary of offline disc R3-225905


For the first round, we focus on the technical issues and try to reach some agreements. The deadline is Thursday, October 13th, 06:00am UTC. 
For the second round, we focus on the left issue in the first round and clean up the CRs if agreeable. The deadline is Friday, October 14th, 23:59 UTC. 
2 For the Chairman’s Notes
For generation of gap type over F1:

The gNB-DU shall decide the gap type.
R3-225971 (revision of R3-225603) and R3-225972 (revision of R3-225604) are agreed.

For concurrent gap configuration over F1:
The generation of gap association information for concurrent gap over F1. To be continued in next meeting.
3 Discussion – Second Round
3.1 Concurrent gap configuration over F1
In the first round, some companies think the gNB-CU shall decide the gap association information since the CU is responsible for the Measurement Object definition and the overall MeasConfig. However, it seems to be not aligned with the current mechanism of gap configuration.

GapConfig-r17 ::=                   SEQUENCE {
    measGapId-r17                       MeasGapId-r17,

    gapType-r17                         ENUMERATED {perUE, perFR1, perFR2},

    gapOffset-r17                       INTEGER (0..159),

    mgl-r17                             ENUMERATED {ms1, ms1dot5, ms2, ms3, ms3dot5, ms4, ms5, ms5dot5, ms6, ms10, ms20},

    mgrp-r17                            ENUMERATED {ms20, ms40, ms80, ms160},

    mgta-r17                            ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot75},

    refServCellIndicator-r17            ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL,   -- Cond NEDCorNRDC

    refFR2-ServCellAsyncCA-r17          ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    preConfigInd-r17                    ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    ncsgInd-r17                         ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R

    gapPriority-r17                     GapPriority-r17                                                     OPTIONAL,   -- Need R

    ...

}
In TS 38.331, the GapAssoicationPRS-r17 is included in the GapConfig-r17 within the MeasGapConfig IE, and the gNB-DU shall send this information to gNB-CU via DU to CU RRC Information, which means that the gNB-DU shall decide the gap association for PRS. And the similar principle should also applicable to gap association for concurrent gap configuration.

In addition, if two gaps are overlapped, the gap with low priority will be dropped. And we don’t think the gap overlapping happens only occasionally. Therefore, the gap priority shall be considered for the gap association configuration. As given above in TS38.331, the gap priority should be decided by the gNB-DU. This means the gNB-CU cannot decide the gap association all by itself. In this case, it is reasonable to make the gNB-DU decide the gap association information.
Question 1: Based on the above clarification, can you accept that the gNB-DU shall decide the gap association information for concurrent gap configuration?
	Company
	Yes or No
	Comment

	ZTE
	Yes
	As explained above, in the current mechanism, the gapAssoicationPRS-r17 and the gapPriority-r17 should be decided by the gNB-DU, which means the gNB-CU could not decide the gap association information all by itself. Therefore, we think it is a better way to let the gNB-DU decide the gap association information and send it to the gNB-CU.

	Huawei
	No
	The GapAssoicationPRS-r17 is used to indicate the gap used for PRS measurement, and clearly indicates only one per UE gap. 

But what we discuss here is about the gap association between the MO and the concurrent gap, and the scenario is totally different from the PRS measurement. Still, we don’t see any issue if the CU can decide the gap association for concurrent gap. 

	Deutsche Telekom
	No
	We share HW’s view on that topic.

	Samsung
	
	Prefer Huawei’s view.

	Qualcomm
	No
	We go with Huawei explanation.

	CATT
	Yes
	From our point of view, since it is DU which decides the measurement gap based on the measurement configuration provided by CU, DU would be the most proper place to decide the gap association. We are not denying that CU may also do the job, but it is not optimal.

	ZTE
	
	To Huawei: We are not saying the gapAssoicationPRS-r17 are used for concurrent gap. Our intention is to provide an example to prove that it is reasonable to let the gNB-DU to decide the gap association information.


Moderator’s summary:
The situation is similar as the first round discussion, and there are still two companies who think the gNB-DU should decide the gap association information for concurrent measurement gap. 

Since RAN3 cannot reach the consensus on the concurrent gap configuration over F1, this issue should be continued in next meeting.
4 Discussion – First Round
4.1 Issue 1: Clarification on the generation of gap type over F1
In the last meeting, whether the gap type should be generated by the gNB-CU or the gNB-DU has been discussed, while there is no consensus on this issue. 

This intention of this issue is that there is ambiguity on the description of MeasConfig and MeasGapConfig in current F1AP specification, and this ambiguity should be clarified.
	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 

For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	-
	


In the MeasConfig, it is said “the gNB-CU requests the gNB-DU to generate the gap type (per-UE or per-FR)”, which means the gNB-DU shall generate the gap type.
	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].

For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	


While, in the MeasGapConfig, it is said “as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR)”, which means the gNB-CU shall generate the gap type.
Based on the above analysis, there are two options to clarify the ambiguity.

Option 1: The gNB-CU shall generate the gap type and send it to the gNB-DU.

Option 2: The gNB-DU shall generate the gap type by itself.

For Option 1, as given in current TS38.473, the MeasGapConfig has already been removed from the MeasConfig in the CU to DU RRC Information, which means that the gNB-CU cannot send the gap type to the gNB-DU in current specification. If we select this option, a new IE “Gap Type” should be explicitly introduced over F1 from gNB-CU to gNB-DU (e.g. via CU to DU RRC Information).

For Option 2, we should remove the ambiguous description in the MeasGapConfig, i.e. “and according to the requested gap type (per-UE or per-FR)”. While, this correction is an NBC correction.
Question 1-1: For the generation of gap type over F1, which option do you prefer?
	Company
	Option 1 or Option 2
	Comment

	ZTE
	Slightly prefer Option 2
	From our point of view, both options could work for this issue. While, considering the potential impact on specification, Option 2 could be a better solution.
For the NBC issue in Option 2, as the correction is only for the semantics description of MeasGapConfig and has not impact on ASN.1, we think Option 2 is acceptable.

	Huawei
	Option 2
	We don’t think this is NBC, since in our understanding this is RAN3 agreement. See R3-182486 below. 

-
The gNB-CU includes the MeasConfig IE which is defined in 38.331 in the CU to DU RRC information IE to enable the gNB-DU to generate gaps. Then, the gNB-DU generates the MeasGapConfig IE and includes this IE in the DU to CU RRC information IE, which is sent to the gNB-CU.
And we don’t see any issue if DU generates measgurement gap since it has full information (measured frequencies, MTC, UE capability etc). 

	CAATT
	Option 2
	

	Ericsson
	Option 2 
	After further checking we support Option 2


	Qualcomm
	Option 2
	Either option works. In legacy, our understanding is CU decides Gap Type and DU provides actual Gap configuration to CU. Since DU also has UE capabilities, we are fine with DU to decide both Gap type and Gap configuration.

	Deutsche Telekom
	Option 2
	

	Nokia
	Option 2
	Our understanding is that in Standalone case, DU will determine the gap type. However, for the Non-Standalone EN-DC scenario, the gap type is determined by MN and then indicated to SN. We think the existing semantics in the spec were applicable for NSA case and introduced for that reason. However, the changes for Option 2 will remove the ambiguity and are acceptable.

	Samsung
	Option 2
	Option 2 has less impact on specification.


Question 1-2: If Option 1 is preferred, do you agree with the CRs in [2], [3] and [4]?
	Company
	Yes or No
	Comment

	
	
	

	
	
	


Question 1-3: If Option 2 is preferred, do you agree with the CRs in [5], [6] and [7]?
	Company
	Yes or No
	Comment

	ZTE
	Yes
	

	Huawei
	Yes with comments
	R16/R17 CRs would be sufficient. 

	CATT
	Yes
	

	Ericsson
	Yes
	We need to also correct the MeasConfig semantics as follows:

MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 

For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies, for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
Otherwise the text can be interpreted to say that the MeasConfig includes the list of frequencies and the gap type.

	Deutsche Telekom
	Yes
	

	Nokia
	Yes with comments
	No need for Rel-15. Also agree with additional change indicated by Ericsson above.

	Samsung
	Yes
	Ericsson’s correction is also fine.


Moderator’s summary:
All companies agree with the Option 2.

Only Rel-16 and Rel-17 CRs are needed to address this issue, with adding the additional change by Ericsson.
The gNB-DU shall decide the gap type.
4.2 Issue 2: Concurrent gap configuration over F1
In last meeting, the concurrent gap configuration over F1 has been discussed, while there was no consensus on this issue. According to the discussion in [9] and [11], there are two options for this issue.
Option 1: The gNB-CU shall decide and configure the gap association Information
Option 2: The gNB-DU shall generate the gap association information and sent it to the gNB-CU

For Option 1, the gNB-CU decides and configures the Gap Association information after receiving the MeasGapConfig IE from the DU, given that the MO configuration is a Layer 3 parameter. The CU can simply decide which MeasGapId will be used per MO, based on the gapToAddModList-r17 IE included in the MeasGapConfig from the DU. 
For Option 2, since the gNB-DU is aware of the information of the measured frequency point, it can configure the different frequency points with the measurement gap correctly. 
We can take an example to explain our understanding. The gNB-DU generates the Gap#1 with high priority and Gap#2 with low priority. Meanwhile, the Gap#1 is configured to measure the frequency point f1 and frequency point f2, and the Gap#2 is configured to measure the frequency point f3. It is true that the gNB-CU is able to get the information of the above two measurement gaps and the three frequency points via the F1-C signalling. However, without the Gap association information generated by the gNB-DU, the gNB-CU could configure the measurement object with the wrong measurement gap. For example, the gNB-CU may configure the Gap#1 with frequency point f2 and frequency point f3, and configure the Gap#2 with frequency point f1. In this case, the frequency point f1 may never be measured since the Gap#2 is allocated with low priority. To be more specific, if Gap#1 and Gap#2 are overlapped, Gap#2 will be dropped due to low priority, then the frequency point f1 could not be measured. While, in the original measurement gap configuration from the gNB-DU, the frequency point f1 should be measured with high priority. 
Therefore, it is reasonable for the gNB-DU to generate the gap association information to avoid the wrong association configuration between the measurement gap and the measurement object.
Question 2-1: For the concurrent gap enhancements over F1, which option do you prefer?
	Company
	Option 1 or Option 2
	Comment

	ZTE
	Option 2
	Taking the above example into account, if the gap association information is configured by the gNB-CU, the measurement object could be configured with the wrong measurement gap, since the gNB-CU is not aware of the information of measured frequency point.

	Huawei
	Option 1
	We don’t think this is an issue as indicated above. 

First, the following text seems not correct 
· the frequency point f1 may never be measured since the Gap#2 is allocated with low priority
The Gap overlap between two gaps happens only occasionally when two gaps have different periodicities (i.e. not always). So this means F1 can be measured when there is no gap overlap. If these two Gaps are the same, then there is no need to have two gaps configured. 
Second, we don’t see the issue of link between the gap priority and gap association. The CU can decide the gap association based on the gapToAddModList-r17 IE and the Measurement Timing Configuration easily.  

	CATT
	Option 2
	Since it is DU to decide the measurement gap and gap type, we think it is reasonable to let DU decide and configure the gap association Information.

	Ericsson
	Option 1
	The CU is responsible for the Measurement Object definition and the overall MeasConfig. We see as more appropriate that the gNB-CU is in charge of the association between measurement gaps and measurement objects.

	Qualcomm
	Option 1
	Same view as Huawei and Ericsson

	Deutsche Telekom
	Option 1
	We also share Huawei’s and Ericsson’s views.

	Nokia
	Option 1
	

	Samsung
	Option 1
	


Question 2-2: If Option 1 is preferred, do you agree with the CRs in [11]?
	Company
	Yes or No
	Comment

	Huawei
	Yes
	It can be further reviewed/updated at next round, if needed.  

	Ericsson
	No
	We actually do not see the need for any CR as it is already possible for the gNB-CU to associate measurement gaps to measurement objects.

	Deutsche Telekom
	Yes
	We support the CR as it further clarifies the gap config handling in the CU.

	Nokia
	No
	We do not think spec changes are needed.

	Samsung
	No
	Same view with Ericsson.


Question 2-3: If Option 2 is preferred, do you agree with the CRs in [10]?
	Company
	Yes or No
	Comment

	ZTE
	Yes
	

	
	
	


Moderator’s summary:
There are still two companies who think the gNB-DU should decide the gap association information for concurrent gap. And this issue needs to be further discussed in second round.
5 Conclusion, Recommendations [if needed]

If needed
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