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1   Introduction
RAN paging in INACTIVE state has been agreed in previous meeting. 
In this contribution, we will address the following issues related to RAN paging.

· Support of transferring inactive UEs to idle state directly.
RAN2 agreed that the network initiated RRC state transition from inactive to idle shall be supported in NR, and “as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE”, and “FFS whether MSG 4 can be a reject to idle”. 
In this contribution, we will analyse the RAN3 impact on how to achieve network initiated RRC state transition from INACTIVE to IDLE.
· RAN paging with UE context transfer. 

RAN3 also discussed the issue of UE context multiple preparation in all gNBs within the RAN notification area in [1]. However, it was questioned about the Xn signalling load especially if the inactive UEs are in high speed mobility. 
In this contribution, we provide another option to implement UE context multiple preparation by carrying UE context in RAN paging.  This option is applicable for both low speed and high speed mobility UEs with the benefits of no new Xn procedure introduced and less signalling overhead.
2   Discussion
2.2   Support of transferring inactive UEs to idle state directly
Usually, the gNB will release the INACTIVE UE to IDLE state after a period of inactivity based on implementation.  It was agreed in RAN2 that the network initiated RRC state transition from inactive to idle shall be supported in NR.

To support this, the anchor gNB shall initiate RAN paging in RAN notification area, if the UE response paging in new gNB, a context transfer from anchor gNB to new gNB may be triggered. The overall procedures are shown in Figure 1.
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Figure 1: Procedures to transfer inactive UE to idle.
However, the new gNB would not know the RAN paging is triggered for release purpose. In such case, the new gNB will resume the UE to CONNECTED and may move the UE to INACTIVE state again. The UE will not be transferred to IDLE and be forcedly kept in ACTIVE and INACTIVE state for a long time which may increase UE power consumption.

Hence, it is beneficial if the new gNB could know the anchor gNB’s intention of RAN paging, i.e., whether the RAN paging is triggered by arrival DL data, or by inactive timer expiration.

A release indicator is deemed needed in RAN paging to enable anchor gNB to inform the gNBs within the RNA about the purpose of RAN paging. Based on the release indicator in RAN paging the new gNB can decide to send the UE to IDLE state when receiving the RRC connection resume request from the UE as the response of RAN paging. The overall procedure is illustrated in Figure 2.
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Figure 2: Procedures to transfer inactive UE to idle.
Proposal 1: A release indicator is needed in Xn RAN paging to enable anchor gNB to inform the gNBs within the RNA about the purpose of RAN paging.
2.3   RAN paging with UE context transfer

In case the DL data arrives in anchor gNB, anchor gNB could initiate RAN paging in RAN notification area. If the UE responds from a new gNB, the new gNB will trigger Retrieve UE Context procedure to anchor gNB. After the context is transferred to the new gNB, the new gNB could re-activate the RRC connection of the UE as shown in following Figure3. 
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Figure 3 Paging response and context transfer procedure
Our proposal is that the anchor gNB may send the UE context in the RAN paging message to the gNBs within the RAN notification area as shown in Figure 4. 
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Figure 4 RAN paging with context transfer
If one of the gNBs receives the paging response, it will use the UE context received in RAN paging beforehand to re-activate the RRC connection of the UE without the need of UE context retrieval procedure. For the other gNBs, the UE context could be deleted locally upon a timer based implementation.
This option is applicable for both low speed and high speed mobility UEs, no need to introduce new Xn procedures, and there is less signalling overhead comparing the existing procedure.
Proposal 2: allow to transfer the UE context in RAN paging message over Xn.
It would also use Data Forwarding Address Indication procedure and UE Context Release procedure to assign the GTP tunnel for data forwarding and release the context in anchor gNB if proposal 1 is applied.
However, currently the RAN paging message is transferred by non-UE associated signalling and no UE logical Xn connection exists between the new gNB and anchor gNB, while both the two procedures use UE-associated signalling. 
A simple way is to allocate an Old gNB UE XnAP ID by anchor gNB and include it in the RAN paging message, so that the new gNB which receives the UE’s RRC Connection Resume Request could use the “Old gNB UE XnAP ID” and assign a “New gNB UE XnAP ID” to setup the logical XnAP-association towards anchor gNB by Data Forwarding Address Indication procedure as shown in Figure 5.
. 
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Figure 5 RAN paging with context transfer
Proposal 3: The “Old gNB UE XnAP ID” should be included when UE context is carried in RAN paging message.
3   Conclusion
In this contribution, we discuss some issues of RAN paging, and have following proposals:

Proposal 1: A release indicator is needed in Xn RAN paging to enable anchor gNB to inform the gNBs within the RNA about the purpose of RAN paging.
Proposal 2: allow to transfer the UE context in RAN paging message over Xn.

Proposal 3: The “Old gNB UE XnAP ID” should be included when UE context is carried in RAN paging message.

The corresponding stage 3 text proposal is provide in section 5.
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5   Text Proposals to 38.423
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.2.5
RAN Paging

8.2.5.1
General

The purpose of the RAN Paging procedure is to enable the NG-RAN node1 to request paging of a UE in the NG-RAN node2.

The procedure uses non UE-associated signalling.

8.2.5.2
Successful operation
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Figure 8.2.5.2-1: RAN Paging: successful operation

The RAN Paging procedure is triggered by the NG-RAN node1 by sending the PAGING message to the NG-RAN node2, in which the necessary information e.g. UE Paging Identity should be provided.

The Paging Priority IE may be included in the RAN PAGING message, and if present the NG-RAN node2 may use it to prioritize paging.
The UE Context IE may be included in the RAN PAGING message, and if present NG-RAN node2 may use it to re-activate the RRC connection of the UE if the UE resumes its RRC connection in NG-RAN node2.
The Release Indication IE may be included in the RAN PAGIG message, and if present NG-RAN node2 may use it to release the UE connection.
Editor’s Note:
Paging prioritisation in for RAN paging in NG RAN is FFS.

The Assistance Data for Paging IE may be included in the RAN PAGING message, and if present the NG-RAN node2 may use it according to TS 38.300.Editor’s Note:
Details are FFS and depend, among others, on outcome of discussions on which information is contained in the Assistance Data for Paging IE.

8.2.5.3
Unsuccessful Operation

Not applicable.

8.2.5.4
Abnormal Condition

Not applicable.

<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.1.7
RAN PAGING
This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.

Direction: NG-RAN node1 ( NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	UE Identity Index Value
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	UE Paging Identity
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	Paging DRX
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	RAN Paging Area
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	Paging Priority[FFS]
	O
	
	
	
	YES
	ignore

	Assistance Data for Paging[FFS]
	O
	
	
	
	YES
	ignore

	Old NG-RAN node UE XNAP ID
	O
	
	
	
	YES
	ignore

	UE Context
	O
	
	
	
	YES
	ignore

	Release Indication
	O
	
	
	
	YES
	ignore


Editor’s Note: Message structure and IEs need further checking and completion. Further details FFS. 

<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
3GPP


New gNB
Anchor gNB
1. RAN Paging (Release ind)
UE
2. RAN Paging
3. RRC Connection Resume Request
4. Retrieve UE Context Request
5. Retrieve UE Context Response
6. RRC Connection Resume
RRC_CONNECTED
8. RRC Connection Release
RRC_IDLE
Decision to release UE to idle based on release indicator
Decides to send the inactive UE to idle
7. UE Context Release



_1564033013.vsd
UE


new gNB


 Data Forwarding Address Indication


Anchor gNB


RRC Connection Resume Req


RRC Connection Resume



RAN Paging + UE Context


RAN Paging


UE Context Release


Having UE context, No need retrieval UE context



_1564033411.vsd
UE


new gNB


 Data Forwarding Address Indication
[Old gNB UE XnAP ID
New gNB UE XnAP ID]


Anchor gNB


RRC Connection Resume Req


RRC Connection Resume



RAN Paging + UE Context
[Old gNB UE XnAP ID]


RAN Paging


UE Context Release



_1564032441.vsd
UE


new gNB


Retrieve UE Context Request


Retrieve UE Context Response


Anchor gNB


RRC Connection Resume Req



RRC Connection Resume



RAN Paging


RAN Paging


Data Forwarding Address Indication



New gNB
Anchor gNB
1. RAN Paging
UE
2. RAN Paging
3. RRC Connection Resume Request
4. Retrieve UE Context Request
5. Retrieve UE Context Response
6. RRC Connection Resume
RRC_CONNECTED
8. RRC Connection Release
RRC_INACTIVE
Decision to release UE to inactive after inactive timer expired
Decides to send the inactive UE to idle
7. UE Context Release



