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Introduction
[bookmark: _Ref178064866][bookmark: _Hlk52808941][bookmark: _Hlk40172195]In this contribution we would like to investigate the case that an SgNB Addition Preparation procedure would be rejected due to insufficient UE capabilities and also the case that an SgNB release procedure is triggered. So, in the following we elaborate on the issue and our findings and provide our proposals for the way forward.
Discussion
When an SgNB is to be added, the MeNB initiates the SgNB Addition Preparation procedure by sending the SGNB ADDITION REQUEST message to the SgNB. In TS 36.423 we read that: If the en-gNB is not able to accept any of the bearers or a failure occurs during the SgNB Addition Preparation, the en-gNB sends the SGNB ADDITION REQUEST REJECT message with an appropriate cause value to the MeNB.
 In the case of insufficient UE capabilities, the SgNB will respond with SGNB ADDITION REQUEST REJECT message. Looking into TS 36.423, we see that at present there is no appropriate cause value defined. Thus, in the current specification there is no way to indicate the reason of a rejection due to insufficient UE capabilities. The latter hides from the MeNB a clear view of the SgNB status and reduces the efficiency of the relevant procedures, since the MeNB will not know the reason of the rejection. For example, the MeNB may retry multiple times after the failure to initiate the SgNB Addition Preparation procedure, in order to set up the same NR PSCell without any success. This would consume processing and transport resources and it might be avoided if an appropriate cause value is signalled to the MeNB, which triggers a back off from further attempts. If the cause is known, it would be possible for example to de-configure the B1 measurement for this NR frequency and thereby avoid issuing subsequent SgNB Addition Request for this UE (at least for the duration of the current RRC connection). 
Observation 1: the SgNB cannot indicate that a rejection of X2: SGNB ADDITION REQUEST message is due to insufficient UE capabilities.
As a result, a cause value should be specified clarifying that the failure is due to insufficient UE capabilities. In this way the MeNB will know the reason of the rejection. 
In light of the above the following is proposed:
Proposal 1: We propose to specify a cause value clarifying that the rejection of X2: SGNB ADDITION REQUEST is due to insufficient UE capabilities.
We believe that the new cause value is needed not only in EN-DC but also in NR-NR DC.  In the case of EN-DC an eNB cannot decode the NR capabilities of a UE, which might lead to the situation described above. Nevertheless, also in NR-NR DC there might be still limitations within the UE capabilities when an NR-NR configuration is chosen. 
So, we would propose that a cause value clarifying that the rejection of S-NODE ADDITION REQUEST is due to insufficient UE capabilities is specified.
Proposal 2: We propose to specify a cause value clarifying that the rejection of Xn: S-NODE ADDITION REQUEST is due to insufficient UE capabilities.
Finally, the above cause value is useful also in cases of handover. For instance, taking the bandwidth UE capability checking as an example. If a UE is in idle mode, then the UE will only connect to the cell if the initial downlink BWP is supported by the UE. The UE can perform a check of whether the Initial BWP of a cell is supported by reading the servingCellConfigCommon IE in SIB1. 
At handover however, the source is not able to determine the Initial BWP of the target cell. This is because UE neighbour cells measurements do not report this information (UE ANR measurements only report the CellAccessRelatedInfo IE from SIB1). Therefore, the target RAN node needs to perform a check of whether the UE capabilities support the Initial BWP at target. 
In case the target check of UE capabilities vs initial BWP doesn’t have a positive outcome, the Handover Request will be rejected. Note that failures due to not supported Initial BWP can occur also at Secondary Node addition, e.g. if an SN is added and a specific PSCell is selected for the SCG, it might occur that the Initial BWP of the PSCell is not compatible with the UE capabilities, which justifies even more Proposals 1 and Proposals 2.
Without knowing the reason of the rejection at handover, as discussed above, it is possible that there will be additional attempts to perform handover for this specific UE.  Again the way out of this vicious circle is a cause value clarifying that the rejection is due to insufficient UE capabilities. Apart from stopping additional handover attempts for this specific UE, it can be used also for observability.
Based on the above we propose:
 Proposal 3: We propose to specify a cause value clarifying that the rejection of Handover Request, both on X2 and Xn, is due to insufficient UE capabilities.
Another case we would like to examine has to do with SgNB release both over X2 and Xn. Below we cite the SGNB RELEASE REQUEST message
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This message is sent by the MeNB to the en-gNB to request the release of resources.
Direction: MeNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	reject

	SgNB UE X2AP ID
	O
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	E-RABs To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>EN-DC Resource Configuration
	M
	
	EN-DC Resource Configuration
9.2.108
	Indicates the PDCP and Lower Layer MCG/SCG configuration.
	–
	

	>>CHOICE Resource Configuration
	M
	
	
	
	
	

	>>>PDCP present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "present".
	
	

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	

	>>>PDCP not present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "not present".
	
	

	UE Context Kept Indicator
	O
	
	9.2.85
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	MeNB to SgNB Container
	O
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in TS 38.331 [31].
	YES
	reject

	E-RABs transferred to MeNB
	O
	
	E-RAB List
9.2.28
	Indicates the target MeNB reconfigured the listed E-RABs as MN-terminated bearers.
	YES
	ignore



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256



As we can see, the cause value is mandatory. In the case of a normal release though, there is currently no cause value that can reflect it. As an example, after an S1AP E-RAB Release Request the MeNB initiated SgNB Release procedure is triggered by the MeNB to initiate the release of the resources for the UE. In the resulting SGNB RELEASE REQUEST message, the cause value must be included, but there is no way currently to indicate that this is because of a normal release and hence there are no issues causing the release. This is obviously inefficient, and not only it fails to give a complete picture but also forces the RAN to adopt a cause value that has been originally designed to express the occurrence of an issue. 
Observation 2: the MeNB cannot indicate that an X2: SGNB RELEASE REQUEST message is due to normal release.
As a result, a cause value should be specified clarifying that the release procedure is about normal release. In this way the SgNB will know the reason of the release. 
In light of the above the following is proposed:
Proposal 4: We propose to specify a cause value clarifying that an X2: SGNB RELEASE REQUEST is due to normal release.
Following the same arguments, we arrive to analogous conclusions and consequently proposal for XnAP.
Proposal 5: We propose to specify a cause value clarifying that an Xn: S-NODE RELEASE REQUEST is due to normal release.
It should be noted that the “Normal Release” cause value has been already introduced over F1, but it has not been mirrored over Xn and X2.
In the case of a disaggregated gNB, the cause value specified above need to be also introduced in F1AP. Namely, if the gNB-DU rejects a UE context setup request due to insufficient UE capabilities, the gNB-DU should be able to flag this via an appropriate cause value in the F1: UE CONTEXT SETUP RESPONSE. 
As a result the following proposal is made for F1AP.
Proposal 6: We propose to specify a cause value clarifying that the rejection of F1: UE CONTEXT SETUP REQUEST is due to insufficient UE capabilities.





Conclusion
In this contribution the case that an SgNB Addition Preparation procedure would be rejected due to insufficient UE capabilities and also the case that an SgNB release procedure is triggered and the analogous cases for Xn have been discussed as well as the corresponding changes needed in F1 for the case of a disaggregated gNB and the following proposals were made:
Proposal 1: We propose to specify a cause value clarifying that the rejection of X2: SGNB ADDITION REQUEST is due to insufficient UE capabilities.
Proposal 2: We propose to specify a cause value clarifying that the rejection of Xn: S-NODE ADDITION REQUEST is due to insufficient UE capabilities.
Proposal 3: We propose to specify a cause value clarifying that the rejection of Handover Request, both on X2 and Xn, is due to insufficient UE capabilities.
Proposal 4: We propose to specify a cause value clarifying that an X2: SGNB RELEASE REQUEST is due to normal release.
Proposal 5: We propose to specify a cause value clarifying that an Xn: S-NODE RELEASE REQUEST is due to normal release.
Proposal 6: We propose to specify a cause value clarifying that the rejection of F1: UE CONTEXT SETUP REQUEST is due to insufficient UE capabilities.


CRs reflecting the proposal above are available in R3-206764, R3-206765, R3-206766, R3-206767, R3-206768 and in R3-206769.
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