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1   Introduction
Due to different interpretation to the requirements of RRC_INACTIVE quoted from TR 38.304, related issues were not yet progressed at last meeting. The proposed way forward in [7] is to clarify the 2 scenario approaches and select a set of scenarios as priority for Rel-15 in the RAN#99 meeting.

In this contribution, we follow the proposed way forward in [7] and present our views on prioritized RRC_INACTIVE scenarios for Rel-15.
2   Discussion
2.1   RAN Notification Area and Xn availability

Generally, the scenarios can be categorized into four scenarios below.

· Xn available in the RNA

· Xn is not available in the RNA

· UE moves outside the RNA Xn available

· UE moves outside the RNA Xn not available

RAN3 already took the working assumption “Xn should be available in RAN notification area”, some companies would like to turn it to agreement, some companies clarified that it is hard to guarantee the Xn availability, especially if the RNA is configured as TAI List of the UE.
It was clarified at RAN3#98 that inactive state has emerged to primarily fulfill the requirement of short latency and especially the Control Plane (CP) latency of 10ms for idle to active transition whenever a packet has to be sent and to minimize the RAN/CN signaling cost. This is clearly specified in TR 38.804 as recalled by everybody in both [1] and [2]: 
A UE in RRC_INACTIVE should incur minimum signalling to fulfil the control latency requirement and minimise power consumption comparable to LTE RRC_IDLE and resource costs in the RAN/CN making it possible to maximise the number of UEs utilising and benefiting from this state.

The text above identifies clearly 3 requirements:

1/ minimize control plane latency,
2/ minimize power consumption comparable to idle mode level,
3/ minimize RAN/CN resource cost e.g. signalling.
Then, the very last sentence “making it possible to maximize the number of UEs benefitting from this state” means that among the solutions fulfilling the 3 requirements above (if several candidate solutions found), one should be selected to maximise the number of UEs utilising and benefiting from this state, which seems OK and logic.
That last sentence should not be misinterpreted, instead, as accepting a solution which puts as first priority to maximize the number of UEs in inactive state, to the detriment of not fulfilling one or several of the 3 requirements.

This is why the above logics tends to eliminate the TAI List option which could actually not guarantee the Xn availability which is necessary to meet the above latency requirement, and also because the TAI List option will increase RAN/CN signalling cost. 
In RAN3#97 meeting, an LS was sent to RAN2 [3], which clarified that RAN3 is considering to agree on 3 options of RNA, i.e. List of Cells, List of RAN Area IDs, List of TAIs. RAN3 received RAN2 response in [4], RAN2 provides the way to support these options, and also mentioned the preference to limit testing of multiple options. 

As there is no final agreement on these three options, considering the complexity and feasibility of Xn availability in TAI List option, and in order to reduce the testing effort, it is better to support the first two options in Rel-15, further discuss whether and how to support the 3rd option in Rel-16.

Please note that ensuring Xn availability within RNA does not mean all gNBs in NG-RAN shall be connected by Xn physically on topology. It is gNBs’ internal implementation that configuring a RNA with Xn available to UEs. 
Proposal 1: Define RAN Notification Area as List of Cells and List of RAN areas in Rel-15.
Proposal 2: Focus on scenarios in Rel-15 with Xn availability within RAN notification area, and also when UE is moving out of RNA.

Proposal 3: Further discuss the scenarios when Xn is not available within RNA in Rel-16. .

2.2   Context Retrieval and Fall Back solutions
In TS 38.300, it is specified that:

If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NGAP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.

If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.

The first paragraph illustrates the successful case where the UE accesses a new gNB, and the new gNB gets the UE context from the old gNB via XnAP Retrieve UE Context procedure. And the second paragraph illustrates that if the new gNB is not able to get the valid UE context, the new gNB will perform establishment of a new RRC connection instead of resumption of the previous RRC connection. 

Observation 1: Fall back solution has already been specified in TS 38.300, i.e. if the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.

When the UE moves out of the RNA, it has to trigger RNA update and access to the network. If there is no Xn interface between the new gNB and the old serving gNB, the specified fall back solution can anyway be used.
Proposal 4: In Rel-15, when the UE moves out of RNA and there is no Xn between the new gNB and the last serving gNB, fall back solution can be used by the new gNB to perform establishment of a new RRC connection.
In order to optimize the signalling, two optimizations have been discussed in this scenario for context retrieval, i.e. NG Context Retrieval in [5] and Xn Relayed Context Retrieval in [6]. The benefit of these optimizations has to be balanced with the associated cost: For NG Context Retrieval, the AMF has to be involved with more N2 signalling exchange (e.g. > 6 N2 messages) which contradicts one of the objectives of inactive state (see TR 38.804 above). 
For Xn Relayed Context Retrieval, how to find the last accessed gNB may have UE impacts (e.g. ask RAN2 that UE reports the last accessed gNB ID).
Furthermore, the use case for general use of NG Context Retrieval (i.e. not just on RNA mobility event) is targeted at wide area mobility without RAN tracking, which should be considered separately in release 16 as other solutions may be more appropriate.
Proposal 5: Further discuss in Rel-16 (or at least as a second step) the scenarios and use cases when Xn is not available when the UE moves out of the configured RNA, and, if applicable, possible solutions for context retrieval.
2.3   RAN Paging

In TS 38.300, it is specified that if the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s). 

In TS 23.501, it is specified that if the RAN paging procedure is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:

-
If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN  Release procedure to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.

-
If NG-RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure based on local configuration in NG-RAN.
Based on the discussion in section 2.1 and 2.2, the RAN node will trigger XnAP RAN Paging to gNBs within the RNA, and if RAN paging failed finally, the gNB will trigger the UE context release as specified in TS 23.501 above.
Considering the discussion in section 2.1 of this paper and the Xn availability in the RNA, RAN paging failure case will remain rare and the TS 23.501 handling above is sufficient. 

Observation 2：The handling of RAN paging failure has been clearly specified in TS 23.501 and it is sufficient. 

The “NG-RAN Paging Relay via the 5GC” in [1] seems an unnecessary optimization, which also would bring essential complexity, e.g. for NG-RAN Paging Relay via the 5GC, it will create higher Uu radio resource cost and more N2 signalling load (due to RAN paging relay via 5GC in a multi-cast manner), it is better to further discuss them in Rel-16. 
Furthermore, the use case for “NG-RAN Paging Relay via the 5GC” is targeted at wide area mobility without RAN tracking, which should be considered in release 16 separately as other solutions may be more appropriate.
Proposal 6: Further discuss the use case for the proposed “NG-RAN Paging Relay via the 5GC” in Rel-16, in line with proposal 1.
3   Proposal
In this contribution, we have discussed the priority of the various RRC_Inactive State scenarios and the discussion above result in proposing to organize the work based in this prioritization in three successive steps:

1. Complete the solution for the scenario:  Xn is available in the RNA and for the scenario: Xn is available when UE moves out of the RNA. 
· Assistance information from the CN.
· Handling of DL signalling and User Data.
· Context retrieval over Xn.
· Paging over Xn.
· State transition notification procedure. 

2. Study potential optimizations for the Xn available in RNA but Xn not available when UE moves out of the RNA (Release-16 or release-15 if item 1 above is completed)
· Baseline Solution 1: transition to idle.
· Potential Solution 2: setup Xn with gNBs neighbouring the RNA.
· Potential Solution 3: relay context fetch over NG.
· Potential Solution 4: relay context fetch over Xn.
3. Study potential optimizations for UEs to save power more than idle and with less latency requirements (Release 16)
· Baseline Solution 1: transition to idle.
· Potential Solution 2: extend the Inactive State solution to large RNA which is not necessarily reliant on Xn connectivity -e.g. see tdoc R3-180403.
· Potential Solution 3: Suspension state in CM-idle with context kept in NG-RAN (reuse and extend EPC cIOT based solution) – e.g. see tdoc R3-180217.
· Potential Solution 4: solutions based on relay via an Xn proxy.   
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