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Introduction

The UE Reject indication from CU to DU was discussed during previous meetings. In this contribution, we continues to analysis the reason why this information is needed and how to define this indication over F1 interface.
Discussion
Q1: Why UE Reject indication from CU to DU is needed?

There are lot of cases that CU will reject UE with the generated RRC reject/ release message, e.g., Initial UE access failure, re-establishment failure, resume failure, RRC reject, On-demand SI failure, on those cases, CU shall inform DU that UE has been rejected and DU shall release the already existed UE context in DU side, or release the newly allocated C-RNTI and gNB-DU UE F1AP ID for a specific UE.

One may argue that DU can achieve the reject/release cause from the encoded RRC message, however, for UE associated RRC message, DU only transfers it to UE transparently with indicated SRB type.

Furthermore, admission failure may occur at CU side due to other network reasons, CU may reject the UE due to overload at the gNB-CU. In this case, CU shall also inform DU that UE has been rejected and DU shall release the already existed UE context in DU side, or release the newly allocated C-RNTI and gNB-DU UE F1AP ID for a specific UE.

On the other hand, a secured signalling connection once needs to be supported in R15, it is assumed that once a signalling connection over the F1 is established without any UP, its removal is up to implementation, for example up to expiration to implementation specific timers. This is in line with how removal of signalling connections is performed for LTE. However, it may be argued that this mechanism should be improved.
Introducing a UE reject flag in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected and release the secured signalling connection of UE in DU side is necessary.

Proposal1:Introducing a UE Reject indication in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected in the CU side and release the secured signalling connection of UE in DU side is necessary.

Q2: How to define the UE Reject Indication IE in DL RRC MESSAGE TRANSFER message?

The following possible ways are proposed:

Define the UE Reject Indication IE as ENUMERATED (true, …)

This option provides the least reject infor to DU, which means that DU can not take different processing due to different reject reason, the only way is to release the UE context in DU side.
Define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …)

This option provides the reason why UE was rejected or released to DU, which means that DU can take different processing due to different RRC failure reason. 

3) Define the UE Reject Indication IE as ENUMERATED (true, …) together with the cause value IE

The same effect as Option2), but needs to introduce additional cause value IE.

4) Reusing common “Cause” IE 
This option does not need to introduce any new IE, but it still need to extend the cause values, e.g., Release UE, CU overload.

According to above analysis, Option2) and 4) seems better than the other options. Considering reusing common “Cause” IE may introduce some ambiguity in other procedures, we have slight preference on Option2).

Proposal2: Select Option2 to define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …).

Conclusions
The following proposals are provided:

Proposal1:Introducing a UE Reject indication in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected in the CU side and release the secured signalling connection of UE in DU side is necessary.

Proposal2: Select Option2 to define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …).

The corresponding TP for SA BL CR of TS38.473 is provided as below.
TP for SA BL CR of TS38.473
8.4
RRC Message Transfer procedures

The purpose of the RRC message transfer procedure is to transfer RRC message over F1.  
8.4.1 
Void

Reserved for future use.

8.4.2 
DL RRC Message Transfer

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.

8.4.2.2
Successful operation
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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.
The DL RRC MESSAGE TRANSFER message may include the UE Reject Indication IE, e.g., “Release UE”, “CU overload” for the corresponding UE-associated logical F1-connection. 

8.4.2.3
Abnormal Conditions

Not applicable.
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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
	
	ENUMERATED
(Release UE, CU overload …)
	
	YES
	ignore


9.2.3.3
UL RRC MESSAGE TRANSFER

This message is sent by the gNB-DU to transfer the 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-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	
	YES
	reject
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