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1. Introduction
After last RAN3 meeting, LS[1] was sent from RAN3 to RAN2 on measurement gap configuration for gNB-CU/DU split scenario, and ask for the feedback from RAN2. In this contribution, we shared our views on the gap configuration in CU/DU split scenario in both EN-DC case and SA case.
2. Study on EN-DC scenario 
Following descriptions are mentioned in the RAN3 LS[1]:
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.
From RAN3’s point of view, for gap configuration, gNB-DU is responsible for generating the MeasGapConfig(e.g. includes MGL, MGRP and gapOffset), and gNB-CU is responsible for providing the relevant information to gNB-DU. And for simplicity, the entire MeasConfig IE is directly reused in CU to DU RRC information IE over F1 interface.
Observation1 	RAN3 understanding is that MeasGapConfig is generated by gNB-DU in both EN-DC and NR SA case.
In EN-DC, as we agreed in RAN2, irrespective of CSI-RS based measurement, for SSB based measurement, gap assistance information(e.g. measured frequency list) can be transferred between MN and SN, and the responsible node has to generate gap configuration based on the SMTC of these measured frequency, in addition, companies reached the consensus that SMTC configuration can be obtained via OAM. For enhancement, the allocated physical layer resources(i.e. SR, SRS...) can also taken into consideration. 
According to RAN3 spec, the physical resources are allocated by gNB-DU. Therefore, gNB-CU only has to transfer the measured frequencies to gNB-DU to assist gap allocation, regarding RAN2 agreement, in EN-DC, only per-FR FR2 gap pattern is allocated at SN(i.e. NR) side, and MN can send the MN configured FR2 frequency list to SN via CG-ConfigInfo, based on the agreed RAN3 TP[2], the current frequency information transmission is illustrated in the Figure1.


Figure 1 Illustration of frequency information transferred from CU to DU in EN-DC
For gap configuration, two sets of frequencies are transmitted:
Set1: 	MN configured FR2 frequencies(red line), which will be transparently delivered from CU to DU via CG-ConfigInfo;
Set2: 	SN configured FR2 frequencies(blue line), which will be delivered by new introduced MeasConfig IE from CU to DU. 
Because gNB-DU is unaware of the SMTC configuration of inter-frequencies, from RAN2’s point of view, it’s confused about how to transmit the SMTC configurations of Set1 frequencies? Seems the only way is to indicate them as part of “measObjectToAddModList”, however, in this case, fake ”measObjectId” will be used, and gNB-CU is forced to manage another measObjectId pool for future measurements addition/release/modification, meanwhile, gNB-CU is unable to include any reportConfig associated with the fake measObjectIds.
Observation2 	From RAN2’s point of view, it is confused about how to transfer the SMTC configuration of MN configured FR2 frequencies from gNB-CU to gNB-DU.
Proposal 1	RAN2 understanding is that in EN-DC, the SMTC configurations of both MN configured FR2 frequencies and SN configured FR2 frequencies should be transferred from gNB-CU to gNB-DU for gap configuration.
Additionally, in the agreed RAN3 TP[2], RAN3 also ask for RAN2’s view on the IE description of new introduced MeasConfig IE:
*************************** agreed TP on F1 interface in EN-DC *****************************
[bookmark: _Toc502837282][bookmark: _Toc502835601]9.3.1.25	CU to DU RRC Information
This IE contains the RRC Information that are sent from gNB-CU to gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CG-Config-Info
	O
	
	OCTET STRING
	CG-Config-Info, as defined in TS 38.331 [8].

	UE Radio capabilities
	M
	
	OCTET STRING
	UE-CapabilityRAT-ContainerList, as defined in TS 38.331 [8].

	Handover Preparation Information
	O
	
	OCTET STRING
	HandoverPreparationInformation, as defined in TS 38.331 [8].

	MeasConfig
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 (without MeasGapConfig).
For EN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

The text above is FFS pending RAN2 confirmation.


 *******************************************************************************************
In our understanding, the wording “...(without MeasGapConfig)...” implies that CU should include the entire MeasConfig structure except MeasGapConfig, however, based on above analysis, only frequency list and corresponding SMTC configurations are needed. For other parameters, especially reportConfig, it’s hard for CU to generate those for MN configured FR2 frequencies.
Proposal 2	RAN2 understanding is that in EN-DC, only FR2 frequencies list and corresponding SMTC configurations are required to be transferred from gNB-CU to gNB-DU for gap configuration.
Based on Proposal2, if RAN3 still decides to use MeasConfig in CU to DU RRC Information, then the IE description can be revised as follow to avoid ambiguity:
“MeasConfig, as defined in TS 38.331(with MeasObjectToAddModList and/or MeasObjectToReleaseList ) (without MeasGapConfig), For EN-DC operation, includes the list of FR2 frequencies and corresponding SMTC configurations for which the gNB-CU requests the gNB-DU to generate gaps.”

3. Study on SA scenario 
As indicated in RAN3 LS[1] and Observation1, gap configuration in SA case has already been discussed in RAN3, However, in RAN2, especially for NR-NR DC, gap configuration and gap coordination discussions have been down prioritized. 
Observation3 	Gap configuration and gap coordination discussions in SA scenario have been down prioritized in RAN2.
In RAN4 LS[4], both per-UE gap and per-FR gap are introduced in NR SA operation, in the agreed RAN3 TP[3], the signaling structure between CU and DU in SA scenario is same with EN-DC, and the IE description of MeasConfig is shown in the following table:
*************************** agreed TP on F1 interface in SA **********************************
9.3.1.25	CU to DU RRC Information
This IE contains the RRC Information that are sent from gNB-CU to gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CG-Config-Info
	O
	
	OCTET STRING
	CG-Config-Info, as defined in TS 38.331 [8].

	UE Radio capabilities
	M
	
	OCTET STRING
	UE-CapabilityRAT-ContainerList, as defined in TS 38.331 [8].

	Handover Preparation Information
	O
	
	OCTET STRING
	HandoverPreparationInformation, as defined in TS 38.331 [8].

	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 (without MeasGapConfig). 
For EN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps. 
For NG-RAN, 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).

The text above is FFS pending RAN2 confirmation.


****************************************************************************************
Based on the IE description for NG-RAN, gapType is selected by gNB-CU, in current TS38.331, gapType has not been introduced because it is not essential for NSA case, but it will probably be configured within MeasGapConfig in the future, which is contradicted with the description “MeasConfig as defined..(without MeasGapConfig)...”.
Observation 4	RAN3 understanding is that in SA scenario, gapType(per-UE or per-FR) is decided by gNB-CU, but the IE is not supported in current TS38.331, and will probably be included in MeasGapConfig in later version.
Except above issue, in our understanding, for NR single connectivity, since only one DU is involved, we can simply reuse the framework of gap configuration, which defined in EN-DC CU/DU split scenario. However, for multiple connectivity, more than one CUs or DUs are involved.from RAN2’s point of view, for gap configuration, following issues should be taken into consideration:
Issue1: Which DU node is in charge of gap allocation? Whether only the DU of SpCell?  
Issue2: MGRP is related with UE services, for multiple DU case, different DUs may configured with different DRBs, whether one specific DU is aware of the DRB configured in other DUs?
Issue3: If DU1 has PCell operates on FR1 frequency, while DU2 has PSCell or SCell operates on FR2 frequency, and UE is configured with both FR1 MOs and FR2 MOs, for per-FR gap, whether DU1 is able to generate a suitable FR2 gap pattern for DU2(DU1 is unaware of the resources configured in DU2)?
Issue4: When network re-configures gap pattern due to measurements update, gNB-CU has to request the responsible DU to generate a new gap configuration, then deliver it to other DUs for scheduling consideration, which will result in extra delay.
In our view, for multiple DU case, it is reasonable to let gNB-CU to generate the gap configuration, because CU is aware of the information(e.g. services, serving frequencies, physical resources configuration) from all DUs, and takes all the factors into consideration, and decides the suitable gap Type, gap periodicity and gapOffset. 
Proposal 3	RAN2 understanding is that in SA, considering multiple DUs may be involved, it is more reasonable to let gNB-CU generate gap configuration, and deliver the gap configuration to DUs.
Reply LS can be sent to RAN3 to inform the above proposals and observations. 
Proposal 4	Reply LS can be sent to RAN3 to inform above proposals and observations. 
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation1 	RAN3 understanding is that MeasGapConfig is generated by gNB-DU in both EN-DC and NR SA case.
Observation2 	From RAN2’s point of view, it is confused about how to transfer the SMTC configuration of MN configured FR2 frequencies from gNB-CU to gNB-DU.
Observation3 	Gap configuration and gap coordination discussions in SA scenario have been down prioritized in RAN2.
Observation 4	RAN3 understanding is that in SA scenario, gapType(per-UE or per-FR) is decided by gNB-CU, but the IE is not supported in current TS38.331, and will probably be included in MeasGapConfig in later version.
Proposal 1	RAN2 understanding is that in EN-DC, the SMTC configurations of both MN configured FR2 frequencies and SN configured FR2 frequencies should be transferred from gNB-CU to gNB-DU for gap configuration.
Proposal 2	RAN2 understanding is that in EN-DC, only FR2 frequencies list and corresponding SMTC configurations are required to be transferred from gNB-CU to gNB-DU for gap configuration.
Proposal 3	RAN2 understanding is that in SA, considering multiple DUs may be involved, it is more reasonable to let gNB-CU generate gap configuration, and deliver the gap configuration to DUs. 
Proposal 4	Reply LS can be sent to RAN3 to inform above proposals and observations. 
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