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1. Introduction
In RAN3#95bis, to support inactive state, it has been agreed to introduce the following procedures in Xn interface [1]:
· RAN initiated Paging 

· Context fetch between the new gNB and the old gNB should be supported over Xn

· Data forwarding between the gNBs should be supported

In this contribution, we will further discuss the stage 2 for the above procedures, the stage 3 details for RAN paging, the UE context push procedure, and provide relevant observations and proposals.

2. Discussion
2.1 Content of RAN Paging

Similar to X2 paging procedure defined for LTE light connection, the paging message to be sent to UE in the air interface should be generated by each gNB separately base on the information provided in the RAN PAGING message over Xn interface. 
To page the UE in different gNBs within the RAN Notification Area, the following parameters seem to be mandatory for RAN Paging procedure:
· UE Identity Index Value
· Paging DRX
· UE Paging Identity
· RAN Notification Area
UE Identity Index Value and Paging DRX are used to calculate PO/PF for the UE, pending to the formula to be defined by RAN2.

UE Paging Identity is used to identify the UE within the RAN Notification Area, maybe it’s similar to the Resume ID used in LTE Light Connection. The definition of UE Paging Identity is FFS and pending to RAN2 decision.

RAN Notification Area is used to notify the neighbor gNBs which cells to page, maybe the IE will use choice type including a list of cells or a list of RNA IDs, depends on the final decision of RAN2.
Observation 1: UE Identity Index Value, Paging DRX, UE Paging Identity and RAN Notification Area should be the mandatory information which need to be included in RAN paging message.
And some additional parameters could be further considered for the RAN initiated paging, such as:
· Paging Priority
· Assistance Data for Paging
As discussed in LTE Light Connection, Paging Priority may be used to prioritize the RAN initiated paging for different UEs, whether it’s RAN specific priority or align with CN paging priority is FFS, it’s pending to SA2.

Observation 2: whether need to introduce Paging priority in RAN Paging is pending to SA2.

Assistance Data for Paging may be used to optimize the RAN initiated paging, e.g. anchor gNB only include one cell in this IE if it knows the location of UE. This is similar to “Assistance Data for Paging” IE used for LTE, but the information is not limited to that.

Observation 3: Similar to LTE, “Assistance Data for Paging” could be introduced to NR RAN paging, more details about the assistance info is FFS.

Based on the observations above, we propose to agree the stage 3 TP [3] for RAN paging.
Proposal 1: RAN3 is requested to discuss and agree the stage 3 TP [3] for RAN paging.

2.2 UE Context push
As has been agreed in the RAN3#95bis meeting, UE Context Fetch procedure via Xn should be supported. When UE resumes from the gNB different from the one it was sent to RRC_INACTIVE state, the new gNB identifies the anchor gNB by Resume ID and initiates the UE Context Fetch procedure over Xn interface. Upon successful context fetch, the new gNB can move the UE into RRC connected mode. 
Considering the further optimization to the context fetch procedure, context push could be considered for the low mobility UE. Anchor gNB could push the UE context to the other gNBs within the RNA in advance, e.g. the anchor gNB can transfer the UE context to the other gNBs when move a UE into RRC_INACTIVE state. Consequently, when any of the gNBs in the RNA area receives the resume request from that UE, it can directly find the UE context and respond to the UE immediately without context fetch. Therefore, the QoE for the UE is improved due to the latency introduced by the Context Fetch procedure could be reduced.
Observation 4: Context push procedure is an optimization for UE Context transfer between the gNBs, the QoE could be improved due to the latency of Xn context fetch procedure could be reduced.

In the last RAN3#95bis meeting, we have ever discussed the Context push procedure, and some companies have some concerns, e.g. the signalling cost is really high if UE moves between RRC connected mode and inactive state frequently, or it brings no benefit in case of UE is in high mobility state.

For the UE in high mobility state, the anchor gNB could deduce the speed of a UE by e.g. UE history information, it may decide not to push the UE context to the other gNB(s) within the RNA when move the UE into inactive state. That means, UE Context Fetch procedure will also be applied to the UE in high mobility state when it resumes in the gNB different from the anchor gNB which sent it to inactive state.

Observation 5: Context push procedure is beneficial to the low mobility UEs, anchor gNB should be able to deduce the mobility state of a UE and decide to apply context push or not.
For the UE which may transit between RRC connected mode and inactive state frequently.  To our understanding, UE should not be sent to inactive state if it has data to send frequently, or the small data could be transferred in inactive state without moving UE to connected mode [this is low priority in RAN2 now]. 
Even if a UE transits between RRC connected mode and inactive state frequently, for the low mobility UE, thus the UE context push is not needed each time when move the UE into inactive state if anchor gNB and RNA are not changed.
Observation 6: In case of UE resumes in anchor and the RNA is not changed (low mobility case), the anchor gNB does not need to push the UE context to the other gNBs again and again.

Above all, if an inactive UE resumes from the gNB which has the valid UE context stored in context push procedure, the gNB could use the UE context and respond UE directly without context fetch procedure. Alternatively, if an inactive UE resumes from the gNB which has no valid UE context (never received the pushed UE context or the pushed UE context is outdated), UE context fetch procedure should be used.
Proposal 2: Introduce UE Context Push procedure in Xn interface, anchor gNB could push the UE context to the neighbour gNBs within the RNA in advance, e.g. when move the UE to RRC Inactive state.
2.3 Stage 2 for Xn Procedures for inactive state

In RAN3#95bis, it has been agreed to introduce the following procedures:

· RAN initiated Paging 

· context fetch between the new gNB and the old gNB should be supported over Xn

· Data forwarding between the gNBs should be supported

Additionally, in this contribution we propose to introduce UE Context Push procedure in Xn as discussed in section 2.2 to improve the QoE.

Proposal 3: RAN3 is requested to discuss and agree the stage 2 TP [2] for the procedures relevant to Inactive state.

· RAN Paging 

· Retrieve UE Context

· Data forwarding between the gNBs 

· UE Context Push

3. Conclusion
In this contribution we discussed the stage 2 for inactive state, the details for RAN paging, introduction of UE context push procedure, and gave the following observations and proposals:  
Observation 1: UE Identity Index Value, Paging DRX, UE Paging Identity and RAN Notification Area should be the mandatory information which need to be included in RAN paging message.

Observation 2: whether need to introduce Paging priority in RAN Paging is pending to SA2.

Observation 3: Similar to LTE, “Assistance Data for Paging” could be introduced to NR RAN paging, more details about the assistance info is FFS.

Proposal 1: RAN3 is requested to discuss and agree the stage 3 TP [3] for RAN paging.

Observation 4: Context push procedure is an optimization for UE Context transfer between the gNBs, the QoE could be improved due to the latency of Xn context fetch procedure could be reduced.

Observation 5: Context push procedure is beneficial to the low mobility UEs, anchor gNB should be able to deduce the mobility state of a UE and decide to apply context push or not.

Observation 6: In case of UE resumes in anchor and the RNA is not changed (low mobility case), the anchor gNB does not need to push the UE context to the other gNBs again and again.

Proposal 2: Introduce UE Context Push procedure in Xn interface, anchor gNB could push the UE context to the neighbour gNBs within the RNA in advance, e.g. when move the UE to RRC Inactive state.

Proposal 3: RAN3 is requested to discuss and agree the stage 2 TP [2] for the procedures relevant to Inactive state.

· RAN Paging 

· Retrieve UE Context

· Data forwarding between the gNBs 

· UE Context Push
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