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[bookmark: _Toc474247438]1	Introduction
At the RAN3 #114 meeting, it has been discussed that in case of CP-UP separation, the SN may not know when SCG is actually needed [1-2]. The problem concerns in particular split DRBs, where data may be transferred via either of the nodes.
2	Discussion
As discussed in [1], currently, it is decided that the CU-CP of the SN decides to activate or deactivate SCG. For UL, the source of information will likely be the UE, as it is being discussed in RAN2. For DL though, the only inputs the CU has is the E1 and F1 inactivity notification mechanisms, which can offer information that there is DL data on given DRB. The E1 activity information concerns whole DRB, so in case of split bearer, the CU-CP can’t really tell if there is need for SCG resources – it has to activate SCG whenever there is even little DL data, which could possibly be transmitted using the MCG resources.
Observation 1: The E1 inactivity notification can’t separate DL traffic over MCG resources from the traffic needing SCG resources. Thus, in case of a split bearer, the SCG has to be activated when there is even little DL data.
The F1 inactivity reporting from the DU to the CU concerns particular cell group, so it does inform about SCG resources. However, in order to make the DU aware of the DL data, the data must arrive from the CU-UP. In case of deactivated SCG, the CU-UP will not send any data. So, to use the F1 inactivity mechanism, so data must be “leaking” towards the DU when SCG is inactive.
Observation 2: The F1 inactivity notification mechanism could work only if the DU sets the flow control so that the CU-UP “leaks” data to deactivated SCG, when the SCG activation is needed.
With the above in mind, it is reasonable to update the existing mechanism so that the CU-CP is informed not only when there is DL traffic for a split DRB, but when this traffic is such that SCG resources are needed. The control of the data transmission is in the DRB PDCP in the CU-UP, so it is the place where the information can be fetched.
Proposal 1: The E1AP signalling is enhanced so that the CU-UP can inform the CU-CP that the SCG is needed in case of split DRBs.
There are two ways to achieve this: either the UP informs explicitly the CP whenever SCG is needed, or there is a throughput threshold configured per DRB, which indicates that the SCG is or is not needed. 
In the 1st case, the PDCP scheduler operates as normally, and only informs the CP when it does not use SCG, or when it wants to start using it again. The 2nd case assumes that the PDCP scheduler in the UP, being aware that SCG is deactivated, will use MCG resources. The threshold shall be set so that it corresponds to the saturation of MCG resources, so when the SCG becomes critical to keep user’s satisfaction. Out of these two options, the first one seems simpler. 
Proposal 2: The existing E1AP mechanism for inactivity notification is enhanced so that the CU-UP can inform the CU-CP about the need (or lack thereof) to use the SCG resources in case of split DRBs.
Furthermore, in be sure the information is provided when needed, the existing control mechanism based on the Activity Notification Level IE can be extended so that the CU-CP may inform the CU-UP that the information on SCG use is required. This can also let the PDCP scheduler know that SCG resources may be suspended so that it optimises SCG use (e.g. it enables longer periods of SCG inactivity).
Proposal 3: The existing E1AP mechanism to control the Activity Notification is extended so that the CU-CP can ask the CU-UP to provide information on the use of the SCG resources in case of split DRBs.
3	Conclusions
In this paper, we have analysed the mechanism that can help the CU-CP to decide about SCG activation. We make following proposals:
1) The E1AP signalling is enhanced so that the CU-UP can inform the CU-CP that the SCG is needed in case of split DRBs.
2) The existing E1AP mechanism for inactivity notification is enhanced so that the CU-UP can inform the CU-CP about the need (or lack thereof) to use the SCG resources in case of split DRBs.
3) The existing E1AP mechanism to control the Activity Notification is extended so that the CU-CP can ask the CU-UP to provide information on the use of the SCG resources in case of split DRBs.
The TPs implementing the solution are proposed in below.
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8.3.6	Bearer Context Inactivity Notification
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This procedure is initiated by the gNB-CU-UP to indicate the inactivity/resumption of activity related to the UE. The procedure uses UE-associated signalling.
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Figure 8.3.6.2-1: Bearer Context Inactivity Notification procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending the BEARER CONTEXT INACTIVITY NOTIFICATION message to the gNB-CU-CP.
If the Activity Notification Level was set to “DRB” or “DRB-SCG” during the Bearer Context establishment, the gNB-CU-UP shall include the DRB Activity List IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message. If the Activity Notification Level was set to “DRB-SCG”, the gNB-CU-UP shall include the SCG Use IE in the DRB Activity List IE in each DRB configured with SCG resources.
If the Activity Notification Level was set to “PDU Session” during the Bearer Context establishment, the gNB-CU-UP shall include the PDU Session Resource Activity List IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message.
If the Activity Notification Level was set to “UE” during the Bearer Context establishment, the gNB-CU-UP shall include the UE Activity IE in the BEARER CONTEXT INACTIVITY NOTIFICATION message.
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Not applicable.
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This message is sent by the gNB-CU-UP to provide information about the UE activity to the gNB-CU-CP.
Direction: gNB-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	CHOICE Activity Information
	M
	
	
	
	YES
	reject

	>DRB Activity List 
	
	1
	
	Used if the Activity Notification Level IE is set as “DRB” or "DRB-SCG" in BEARER CONTEXT SETUP Request message
	YES
	reject

	>>DRB Activity Item 
	
	1 .. <maxnoofDRBs> 
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>DRB Activity
	M
	
	ENUMERATED (Active, Not active, …)
	
	-
	-

	>>>SCG Use
	O
	
	ENUMERATED (SCG needed, SCG not needed, ...)
	
	YES
	ignore

	>PDU Session Resource Activity List 
	
	1
	
	Used if the Activity Notification Level IE is set as “PDU Session” in the BEARER CONTEXT SETUP Request message
	YES
	reject

	>>PDU Session Resource Activity Item 
	
	1 .. <maxnoofPDUSessionResource> 
	
	
	-
	-

	>>>PDU Session ID
	M
	
	9.3.1.21
	
	-
	-

	>>>PDU Session Resource Activity
	M
	
	ENUMERATED (Active, Not active, …)
	
	-
	-

	>UE Activity 
	M
	
	ENUMERATED (Active, Not active, …)
	Used if the Activity Notification Level IE is set as “UE” in the BEARER CONTEXT SETUP Request message
	YES
	reject



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB for a UE, the maximum value is 32. 

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.
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This IE contains information on which level activity notification shall be performed..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Activity Notification Level
	M
	
	ENUMERATED (DRB, PDU Session, UE, …, DRB-SCG)
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