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1. Introduction
The current UL Configuration IE is optional present without any condition definition, it can happen that for a concerned DRB is setup, this UL Configuration IE is presence with value “no data” (means no use for UL data),  in worst case, lead to a result that there is no uplink configuration for the UE for UL user data transmission.
This contribution discuss this possible issue and provided possible solutions.
2. Discussion
2.1 possible issue concern with UL Configuration IE with value “no data”
Here we give an example for explaining the possible issue. (see Annex 2 in this paper for the Tabular)
For the MN terminated bearer. The MN send in the S-NODE ADDITION REQUEST message:
  >the concerned PDU Session Resource Setup Info – MN terminated IE
   >>for the concerned DRB the UL Configuration IE with value “no data”,
if only the SCG resource is intended to configure, in the worst case, because the UL Configuration IE is set to value “no data”, then the SN will not configure the UL resource for the UE, which will lead to a result that there is no uplink configuration for the UE for UL user data transmission.
The same for the SN Terminated bearer, the SN reply in the S-NODE ADDITION REQUEST ACKNOWLEDGE message:
>the concerned PDU Session Resource Setup Response Info – SN terminated IE
 >>for the concerned DRB the UL Configuration IE with value “no data”,
if only the MCG resource is intended to configure for this SN Terminated bearer, in the worst case, because the UL Configuration IE is set to value “no data”, then the MN will not configure the UL resource for the UE, which will lead to a result that there is no uplink configuration for the UE for UL user data transmission.
Observation 1: When the UL Configuration IE is set to value “no data”, it may lead to a worth case that there is completely no uplink configuration for the UE for UL user data transmission. However currently there is no specification to handle this conflict configuration.

In addition, the UP Transport Layer Information IE in the MN UL PDCP UP TNL Information IE of the PDU Session Resource Setup Info – MN terminated IE is mandatory present, if UL Configuration IE is set to “no data”, then this UL tunnel will not be used while it is mandatory to set.
Same for the UP Transport Layer Information IE in the SN UL PDCP UP TNL Information IE in the PDU Session Resource Setup Response Info – SN terminated IE, it is mandatory present, if UL Configuration IE is set to “no data”, then the UL tunnel will not be used while it is mandatory to set.
Observation 2: When the UL Configuration IE is set to value “no data”, the UL Tunnel will not be used  while it is mandatory to set, it is likely waste of network resource.

2.2 possible solutions discussion 
For the issue in observation 1, it may be solved by the following alternative solutions:
Alternative Solution 1-a: to describe as an abnormal handling if the UL configuration IE is set to value “no data” and if the bearer type is set to only a cell group. E.g. for SN Terminate Bearer if the cell group is set to only “MCG”, the MN shall handle as abnormal condition.
For this alternative solution 1-a it needs the corresponding node to explicitly know the concern DRB its bearer type is configured in only one cell group in the corresponding node e.g. for SN Terminated bearer its bearer type is configured to use only MCG resource. Current 38.423 however does not have any clear description for the bearer type. One interpretation is shown in Annex 1 of this contribution.
If the understanding in the Annex 1 is the right way to know the bearer type, the abnormal procedure can be as the following:
	S-NG-RAN node Addition Preparation procedure:
If the S-NG-RAN node receives an S-NODE ADDITION REQUEST message containing in a PDU Session Resources To Be Added Item IE the PDU Session Resource Setup Info – MN terminated IE with the only one Cell Group ID IE in the MN UL PDCP UP TNL Information IE and set to value “1”, and if the UL Configuration IE is set to “no data”, the S-NG-RAN node shall reject the procedure using the S-NODE ADDITION REQUEST REJECT message.
If the M-NG-RAN node receives an S-NODE ADDITION REQUEST ACKNOWLEDGE message containing in a PDU Session Resource Admitted To Be Added Item IE the PDU Session Resource Setup Response Info – SN terminated IE with the only one Cell Group ID IE in the SN UL PDCP UP TNL Information IE and set to value “0”,  and if the UL Configuration IE is set to “no data”, the M-NG-RAN node shall trigger the M-NG-RAN node initiated S-NG-RAN node Release procedure indicating an appropriate cause.

In M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure
If the S-NG-RAN node receives an S-NODE MODIFICATION REQUEST message containing in a PDU Session Resources To Be Added Item IE the PDU Session Resource Setup Info – MN terminated IE with the only one Cell Group ID IE in the MN UL PDCP UP TNL Information IE and set to value “1”, and if the UL Configuration IE is set to “no data”, the S-NG-RAN node shall reject the procedure using the S-NODE MODIFICATION REQUEST REJECT message.
If the M-NG-RAN node receives an S-NODE MODIFICATION REQUEST ACKNOWLEDGE message containing in a PDU Session Resource Admitted To Be Added Item IE the PDU Session Resource Setup Response Info – SN terminated IE with the only one Cell Group ID IE in the SN UL PDCP UP TNL Information IE and set to value “0”,  and if the UL Configuration IE is set to “no data”, the M-NG-RAN node shall trigger the M-NG-RAN node initiated S-NG-RAN node Release procedure indicating an appropriate cause.

In S-NG-RAN node initiated S-NG-RAN node Modification procedure
If the M-NG-RAN node receives an S-NODE MODIFICATION REQUIRED message containing in a PDU Session Resource To Be Modified Item IE the PDU Session Resource Modification Required Info – SN terminated IE with the only one Cell Group ID IE in the SN UL PDCP UP TNL Information IE and set to value “0”, and if the UL Configuration IE is set to “no data”, the M-NG-RAN node shall refuse the procedure by sending the S-NODE MODIFICATION REFUSE message.




Alternatively, we have also thought the following solution 1-b to define:
Alternative Solution 1-b: like in the 36.423, define the presence of the UL Configuration IE from optional to conditional on the case when the cell group is configured with both MCG and SCG i.e. if the Cell Group ID IE has both value “0”=MCG and “1”=SCG, then this UL Configuration IE shall be present.
	>>UL Configuration
	O C-ifMCGandSCG
	
	9.2.3.75
	Information about UL usage in the S-NG-RAN node.
	–
	



	Condition
	Explanation

	C-ifMCGandSCG
	This IE shall be present if, for the DRB to be Setup, the Cell Group ID IE is set to value “0” and “1”.




If there will be a concern that to change from option to condition will have an ASN.1 impact, then another alternative solution 1-c as shown below:
Alternative Solution 1-c: To add in the semantic description of the UL Configuration IE, e.g.
	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the S-NG-RAN node.
This IE may be present only when the concerned DRB has both MCG resource and SCG resource configured i.e. the concerned DRB is configured as split bearer.
	–
	




For the issue in observation 2, the following solution 2 is possible. 
Solution 2: specify that when the UL Configuration IE is set to value “no data”, the corresponding node shall ignore the concerned UL tunnel information. When there is a case that the UL configuration is changed from “no data” to other (i.e. “share” or “only”) in the modification procedure, the UL tunnel shall be setup accordingly.
One example to add in the specification like this:
	>>MN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node endpoint(s) of a DRB’s Xn-U transport bearer at its PDCP resource. For delivery of UL PDUs.
The UP Transport Layer Information IE in the UP Transport Parameters IE shall be ignored if the UL Configuration IE is set to value “no-data”.
	–
	
	



	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3. 76
	S-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
The UP Transport Layer Information IE in the UP Transport Parameters IE shall be ignored if the UL Configuration IE is set to value “no-data”.

	–
	




3. proposal
Proposal 1: it is proposed RAN3 to confirm the issue as in observation 1 i.e. when UL Configuration IE is set to value “no data”, in worst case it may lead to completely no uplink configuration for the UE for user data, and it is proposed to take either solution 1-a or solution 1-b or solution 1-c in order to avoid the UE has completely no uplink configuration for user data.
Proposal 2: as in the observation 2, when the UL Configuration IE is set to value “no data”, the UL Tunnel will not be used, it is likely waste of network logical resource, proposal is to agree solution 2 i.e. add in semantic description to ignore the UP Transport Layer Information IE when the UL Configuration IE is set to value “no data”.
The companion CR is providing for the solution 1-a and solution 2.

Annex1: The way to understand the selected bearer type
The way to understand the SN Terminated bearer type
The SN Terminated bearer type (MCG bearer, SCG bearer or Split bearer) is decided by the SN. 
When the MN set e.g. the Non-GBR Resources Offered IE to “true” in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message, 
and the SN in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, 
> the PDU Session Resources Admitted To Be Added List IE, 
>>the PDU Session Resource Setup Response Info – SN terminated IE, 
>>> the SN UL PDCP UP TNL Information IE (the UP Transport Parameters IE) of the concerned DRB:
· if set to only one Cell Group ID IE with value “0”=MCG, that means the concerned DRB is SN Terminated MCG bearer (only MCG resource is configured).
· if set to two Cell Group ID IEs with value “0”=MCG and value “1”=SCG, that means the concerned DRB is SN Terminated split bearer.
If the concerned DRB its DRB ID exists in the DRB IDs taken into use IE but does not exist in the DRBs To Be Setup List IE in the PDU Session Resource Setup Response Info – SN terminated IE, that means the concerned DRB is SN Terminated SCG bearer (only SCG resource is configured).
Regarding the admitted/not admitted QoS Flows in the SN for the SN Terminated SCG bearer, it is known by the MN that
> the PDU Session Resource Setup Response Info – SN terminated IE; 
>>the QoS Flows Not Admitted List IE 
· if the QoS Flows Not Admitted List IE exists, the not listed QoS flows are those QoS Flows that were admitted for SN Terminated SCG bearer.
· if the QoS Flows Not Admitted List IE does not exist, it means all QoS flows have been admitted by the SN for SN Terminated SCG bearer.
For the SN Terminated SCG Bearer, the conflict setting with the UL Configuration IE will not happen since the concerned DRB does not exist in the PDU Session Resource Setup Response Info – SN terminated IE.
The way to understand the MN Terminated bearer type
The MN Terminated bearer type (MCG bearer, SCG bearer or Split bearer) is decided by the MN.
The MN in the S-NODE ADDIION REQUEST message, 
>the PDU Session Resource Setup Info – MN terminated IE, 
>>in the MN UL PDCP UP TNL Information IE (the UP Transport Parameters IE) of the concerned DRB:
· if set to only one Cell Group ID IE with value “1”=SCG, that means the concerned DRB is MN Terminated SCG bearer and only SCG resource is configured.
· If set to two Cell Group ID IEs with value “0”=MCG and value “1”=SCG, that means the concerned DRB is MN Terminated split bearer.
MN terminated MCG bearer (only MCG resource is configured) will not involve SN. In this case, the conflict setting of the UL Configuration IE with MN Terminated MCG bearer will not happen.


Annex 2: the signalling message and IE in 38.423
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This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
Direction: M-NG-RAN node  S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	UE Security Capabilities
	M
	
	9.2.3.49
	
	YES
	reject

	S-NG-RAN node Security Key
	M
	
	9.2.3.51
	
	YES
	reject

	S-NG-RAN node UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate
9.2.3.17
	The UE Aggregate Maximum Bit Rate is split into M-NG-RAN node UE Aggregate Maximum Bit Rate and S-NG-RAN node UE Aggregate Maximum Bit Rate which are enforced by M-NG-RAN node and S-NG-RAN node respectively.
	YES
	reject

	Selected PLMN
	O
	
	PLMN Identity
9.2.2.4
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Mobility Restriction List
	O
	
	9.2.3.53
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	YES
	reject

	PDU Session Resources To Be Added List
	
	1
	
	
	YES
	reject

	>PDU Session Resources To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Info – SN terminated IE 
nor the
PDU Session Resource Setup Info – MN terminated IE
is present in a PDU Session Resources To Be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>S-NG-RAN node PDU Session Aggregate Maximum Bit Rate
	O
	
	PDU Session Aggregate Maximum Bit Rate
9.2.3.69
	
	–
	

	>>PDU Session Resource Setup Info – SN terminated
	O
	
	9.2.1.5
	
	–
	

	>>PDU Session Resource Setup Info – MN terminated
	O
	
	9.2.1.7
	
	–
	

	M-NG-RAN node to S-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in subclause 11.2.2 of TS 38.331 [10]
	YES
	reject

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Expected UE Behaviour
	O
	
	9.2.3.81
	
	YES
	ignore

	Requested Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested.
	YES
	reject

	PCell ID
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	Desired Activity Notification Level
	O
	
	9.2.3.77
	
	YES
	ignore

	Available DRB IDs
	C-ifSNterminated
	
	DRB List
9.2.1.29
	Indicates the list of DRB IDs that the S-NG-RAN node may use for SN-terminated bearers.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Uplink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Uplink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Uplink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions. If the S-NG-RAN node Maximum Integrity Protected Data Rate Downlink IE is not present, this IE applies to both UL and DL.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Downlink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Downlink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Downlink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions.
	YES
	reject

	Location Information at S-NODE reporting
	O
	
	ENUMERATED (pscell, ...)
	Indicates that the user’s Location Information at S-NODE is to be provided.
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	NE-DC TDM Pattern
	O
	
	9.2.2.38
	
	YES
	ignore

	SN Addition Trigger Indication
	O
	
	ENUMERATED (SN change, inter-MN HO, intra-MN HO, ...)
	This IE indicates the trigger for S-NG-RAN node Addition Preparation procedure
	YES
	reject
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This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an MN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session Type
	M
	
	9.2.3.19
	

	DRBs To Be Setup List
	
	1
	
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>MN UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node endpoint(s) of a DRB’s Xn-U transport bearer at its PDCP resource. For delivery of UL PDUs.

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the S-NG-RAN node.

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.

	>>secondary MN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	M-NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication

	>>QoS Flows Mapped To DRB List
	
	1
	
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier 
	M
	
	9.2.3.10
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
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This IE indicates how the UL PDCP is configured for the corresponding node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL UE Configuration
	M
	
	ENUMERATED (no-data, shared, only, ...)
	Indicates how the UE uses the UL at the corresponding node.
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This IE contains Xn-U related information related to a DRB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UP Transport Parameters
	
	1
	
	

	>UP Transport Item
	
	1..<maxnoofSCellGroupsplus1>
	
	

	>>UP Transport Layer Information
	M
	
	9.2.3.30
	

	>>Cell Group ID
	M
	
	INTEGER (0..maxnoofSCellGroups, ...)
	This IE corresponds to the CellGroupId as defined in TS 38.331 [10] (0=MCG, 1=SCG). In this version of the specification, values “2” and “3” shall not be set by the sender and ignored by the receiver.
For E-UTRA Cell Groups, the same encoding is used as for NR Cell Groups.
NOTE: There is no corresponding IE defined
in TS 36.331 [14].



	Range bound
	Explanation

	maxnoofSCellGroups
	Maximum no of Secondary Cell Groups. Value is 3.
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