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Introduction
At the previous RAN3 meeting, there was a discussion on how the gNB-CU and gNB-DU can exchange information in case the UE is not admitted during the initial access procedure. In this contribution, we propose some enhancements to such procedures and to introduce a new UE Reject Indication IE in the DL RRC Message Transfer for this purpose. 
Discussion
At the previous RAN3 meeting a discussion took place concerning the case that the gNB-DU does not admit the UE and communicates this to the gNB-CU. RAN3 decided that if the gNB-DU does not admit the UE, the gNB-DU shall not include the DU to CU RRC Container. While this approach covers the case where the gNB-DU has taken the drastic decision not to serve the UE, the solution does not allow the gNB-CU to reject the UE in case the gNB-DU is in overload. In the latter cases the gNB-DU may serve UEs that access the system with high priority establishment causes, but it may not be able to serve all other UEs (the majority of UEs0 accessing for non-prioritised services. It is therefore suggested to enhance the mechanism by which the gNB-DU communicates to gNB-CU the results of its preliminary UE admission by adding a new IE in the F1: INITIAL UL RRC MESSAGE TRANSFER.

Proposal 1: Introduce a new gNB-DU Admission Result IE in the Initial UE RRC Message Transfer.

A similar case of admission failure may occur at the gNB-CU, i.e. once the F1: INITIAL UL RRC MESSAGE TRANSFER is received, the gNB-CU may reject the UE. This could happen for instance due to overload at the gNB-CU. In that case it would be beneficial if the gNB-DU would know that a given gNB-CU (or gNB-CU instance) is experiencing high overload. To this end an indication would be sent and based on that knowledge the gNB-DU could then implement some mechanism, such as RACH back-off, to reduce the attach rate of new UEs. Alternatively, the gNB-DU could start using a different SCTP association to send the Initial Message to a different gNB-CU instance that is less loaded.
If this indication is not present then the gNB-DU would probably have to wait for a pre-configured timer and if no activity is detected within this time interval then the UE will be considered as rejected/not present after the timer expires. However, the latter approach has some drawbacks because the gNB-DU might have already allocated some UE resources (e.g. for CQI and SRS signalling) and such resources will be kept unused for the duration of the pre-set timer. Based on the above we propose that the gNB-CU provides an indication and a cause value indicating why the UE has been rejected in the DL RRC Message Transfer. 

Proposal 2: Introduce a new UE Reject Indication IE in the DL RRC Message Transfer. 
With the two proposals above it is possible to carry the results of the gNB-DU admission in the F1: INITIAL UL RRC MESSAGE to the gNB-CU and it is possible, based on such gNB-DU admission information, to allow the gNB-CU to admit the UE (i.e. to send an RRCConnectionSetup) or to reject the UE. The gNB-CU can then communicate the results of its own admission to the gNB-DU. 
Figure 1 explains the message sequence chart in more details.



Figure 1: Handling of RRC rejections or RRC connections setup
It is worth describing the information included in step 2 of Figure 1. This information tells the gNB-CU one of possible outcomes of the UE admission at the gNB-DU such as:
· The gNB-DU did not allocate resources to the UE, i.e. the UE is allowed to signal Msg3 via SRB1, but it is not admitted to further resources in the gNB-DU. This information implies an RRCConnectionRejection from the gNB-CU
· The gNB-DU is able to admit the UE, i.e. allocate resources for low layer signalling, but the gNB-DU is under a high load situation. The gNB-CU can therefore judge from the RRC establishment cause whether to admit the UE (e.g. if the UE is connecting for an emergency call) or whether to reject the UE
· The gNB-DU has admitted the UE without any particular event to be signalled to the gNB-CU. In this case the gNB-DU can simply state to the gNB-CU that the UE was admitted.
Equivalently, it is worth providing a description of the admission information provided by gNB-CU to gNB-DU.
Based on the above we propose that a procedural text description of how to interpret the results of the gNB-DU and gNB-CU admission is introduced in TS38.473.
Proposal 3: A description of how to interpret the results of the gNB-DU and gNB-CU admission should be given in TS38.473 

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed how the gNB-CU can inform the gNB-DU in case that a UE is not admitted during the initial access procedure and also ways to as early as possible utilize the results of the gNB-DU admission and made the following proposals
Proposal 1: Introduce a new gNB-DU Admission Result IE in the Initial UE RRC Message Transfer.
Proposal 2: Introduce a new UE Reject Indication IE in the DL RRC Message Transfer. 
Proposal 3: A description of how to interpret the results of the gNB-DU and gNB-CU admission should be given in TS38.473 
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Annex 1: TP for the BL CR to TS 38.473
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.473
[bookmark: _Toc493604383][bookmark: _Toc494264760][bookmark: _Toc496272497]
8.4	RRC Message Transfer procedures
The purpose of the RRC message transfer procedure is to transfer RRC message over F1.  
[bookmark: _Toc500327611][bookmark: OLE_LINK13][bookmark: _Toc493604384][bookmark: _Toc494264761][bookmark: _Toc496272498]8.4.1 	Initial UL RRC Message Transfer
[bookmark: _Toc500327612]8.4.1.1	General
The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message as an UL PDCP-PDU to the gNB-CU.
[bookmark: _Toc500327613]8.4.1.2	Successful operation
[bookmark: _MON_1561451001]
Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.
If the DU to CU RRC Information IE is not included in the INITIAL UL RRC MESSAGE TRANSFER the gNB-CU shall reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Information IE.
If the gNB-DU Admission Result IE is included in the INITIAL UL RRC MESSAGE TRANSFER, and if the IE is set to “Admitted”, the gNB-CU shall assume that the gNB-DU did not detect any issues with serving such UE.   
If the gNB-DU Admission Result IE is included in the INITIAL UL RRC MESSAGE TRANSFER, and if the IE is set to “Rejected”, the gNB-CU shall reject the UE under the assumption that the gNB-DU is not able to serve such UE
If the gNB-DU Admission Result IE is included in the INITIAL UL RRC MESSAGE TRANSFER, and if the IE is set to “Admitted High Load”, the gNB-CU may admit the UE if it has sufficient priority.


[bookmark: _Toc500327614]8.4.1.3	Abnormal Conditions
Not applicable.
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[bookmark: _Toc493604387][bookmark: _Toc494264764][bookmark: _Toc500500884]8.4.2 	DL RRC Message Transfer
[bookmark: _Toc493604388][bookmark: _Toc494264765][bookmark: _Toc500500885]8.4.2.1	General
The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message as a DL PDCP-PDU to the gNB-DU.
[bookmark: _Toc493604389][bookmark: _Toc494264766][bookmark: _Toc500500886]8.4.2.2	Successful operation
[bookmark: _MON_1561451469]
Figure 8.4.2.2-1: DL RRC Message Transfer procedure.
If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. 
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure.
If the UE Reject Indication IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU shall understand that the gNB-CU has rejected the UE. 


[bookmark: _Toc500500887]8.4.2.3	Abnormal Conditions
Not applicable.
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[bookmark: _Toc493604418][bookmark: _Toc494264800][bookmark: _Toc496272551]9.2.3 	RRC Message Transfer messages

[bookmark: _Toc500327663]9.2.3.1	INITIAL UL RRC MESSAGE TRANSFER
This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.
Direction: gNB-DU gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NCGI
	M
	
	9.3.1.12
	NG-RAN Cell Global Identifier (NCGI)
	YES
	reject

	C-RNTI
	M
	
	FFS
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	
	YES
	reject

	DU to CU RRC Container
	O
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331. Required at least to carry SRB1 configuration
	YES
	reject

	gNB-DU Admission Result
	M
	
	9.3.1.y 
	
	YES
	reject
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[bookmark: _Toc496272565][bookmark: _Toc496272577]9.2.3.2	DL RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCConnectionReestablishment is included in RRC-Container
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	
	YES
	reject

	UE Reject Indication
	O
	
	9.3.1.x
	
	YES
	reject


	
Start of Text Proposal 5 for TS 38.473
9.3.1.x 	UE Reject Indication
The UE Reject indication is used to inform the gNB-DU that gNB-CU has rejected the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Indication 
	M
	ENUMERATED(Rejected, …)
	
	

	Cause
	M
	
	9.3.1.2
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9.3.1.y 	gNB-DU Admission Result
The gNB-DU Admission Result provides results of initial UE admission at the gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[bookmark: _GoBack]gNB-DU Admission Result
	M
	
	ENUMERATED (Admitted, Rejected, Admitted High Load, …)
	Description of UE admission results after signalling of RRCConnectionRequest




End of Text Proposal for TS 38473
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