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1. Introduction
At RAN3#99, the topic of Slice aware Xn/NG mobility for UE was further discussed and some new agreements were achieved. In this contribution, we shall continue discussing some relevant issues, focusing on Xn mobility.
2. Discussion

Per current baseline TS38.300, it is specified that
“Admission Control may be performed by the target gNB. Slice-aware admission control shall be performed if the slice information is sent to the target gNB. If the PDU sessions are associated with non-supported slices the target gNB shall reject such PDU Sessions.”
According to the latest [2] from SA2, it has been specified that
“The 5G System deployed in a PLMN shall always support the procedures, information and configurations specified for network slicing in the present document, TS 23.502 [3] and TS 23.503 [45].” Hence RAN3 agreement above is generally aligned with SA2 status and agreements.
Observation 1: NW Slice is mandatory feature for 5GS, and Slice-aware admission control is always performed when the slice ID, i.e. S-NSSAI is indicated to the target node. Note: it should be applied for both RRC_CONNECTED state and RRC_INACTIVE state.
However, the statement about “PDU sessions are associated with non-supported slices” is a bit misleading. It cannot be guaranteed that the S-NSSAI allocation is unique and consistent across all gNBs for certain PLMN. For example, for the same NW slice service of HD-online-movie, gNB 1 has allocated { S-NSSAI-1,  S-NSSAI-7} to it, meanwhile gNB 2 has allocated { S-NSSAI-1,  S-NSSAI-8} to it, namely S-NSSAI-1,  S-NSSAI-7 and S-NSSAI-8 can actually all support the same NW slice service. Furthermore, some operator may tend to configure some default slice, e.g. S-NSSAI-0, in order to support wider range of services as legacy LTE case. The default slice S-NSSAI-0 may also be able to serve the PDU sessions associated to S-NSSAI-1, S-NSSAI-7 and S-NSSAI-8 to some extent. Note: though the service might be maintained in the default slice, there is no strict isolation guarantee or QoS consistency any more in the target side, so the PDU Session QoE may be impacted without “NW Slice protection” later on.
Observation 2: Even though the same NW slice service is supported across all gNBs, it cannot be guaranteed that the S-NSSAI allocation for particular NW slice service is unique and consistent across all gNBs.
For the target gNB configured with different slice info from the source gNB, there can be different treatments towards incoming PDU Session as follows:

1: Disregard the associated S-NSSAI info from the source and try to remap them locally, and admit the PDU Session based on their QoS profiles as legacy HO case, e.g. in above example, S-NSSAI-1(source) -> S-NSSAI-8(target), since 1/8 are equivalent at serving the same NW Slice service.
2: Reject/drop the PDU Session, if the S-NSSAI info associated slice is not available in terms of resources, regardless of whether it can be taken by other equivalent slices with different S-NSSAI info.

3: If allowed for certain PDU Session services, remap and fallback to the default slice S-NSSAI-0 in the target node.
At RAN3#99, it was agreed that the IE “S-NSSAI” is removed from PATH SWITCH REQUEST message as below, hence the NG-RAN node based S-NSSAI info remapping is not supported in Rel-15. NG-RAN node has to keep the S-NSSAI info associated with any admitted PDU Session.
Observation 3: NG-RAN node has to keep the S-NSSAI info associated with any admitted PDU Session.
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Taking above status into account, it should be well understood that: if the target gNB cannot admit the PDU Session with exactly the same S-NSSAI info, such PDU Session shall be rejected/dropped, and it cannot be carried by any other equivalent S-NSSAI associated slice. Hence the statement of “PDU sessions are associated with non-supported slices” had better be rephrased as “PDU session associated slice information is not supported”.
Observation 4: To reflect the real motivation behind, rephrase “PDU sessions are associated with non-supported slices” as “PDU sessions associated slice information are not supported”.
Turning from RRC_CONNECTED state to RRC_INACTIVE state, for various reasons, UE needs to perform relocation from the last serving gNB to new serving gNB in the same RNA. RAN2 has already discussed and assumed that the RNA should not cross two different TAs, i.e. RNA is subset of single TA; hence for intra-RNA mobility, the NW slice supported list should be consistent for UE. Despite of consistent NW slice capability support inside RNA, the target gNB may still perform Slice-aware admission control in RRC_INACTIVE state, e.g. based on radio resources estimated to be consumed when returning back to RRC_CONNECTED state. Hence the target gNB may also reject/drop some PDU Sessions after UE context retrieval procedure in RRC_INACTIVE state.
Observation 5: The target gNB may also perform slice aware admission control in RRC_INACTIVE state and reject/drop some PDU Sessions after UE context retrieval procedure.

Proposal: To discuss and agree the TP against TS38.300 as below.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal: To discuss and agree the TP against TS38.300 as below.
4. References
[1] TS38.300
[2] S2-182549 5GS support for network slicing
5. TP for 38.300
///////////////////////////////////////////////////////////////          first change        /////////////////////////////////////////////////////////////////////////////

9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.

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).

Upon RAN paging failure, the gNB behaves according to 3GPP TS 23.501 [3].

The AMF provides to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer.

At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in 3GPP TS 23.501 [3].

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 UE context retrieval, the receiving gNB may perform the slice-aware admission control and 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.
In case the UE is not reachable at the last serving gNB, the gNB shall fail AMF initiated UE-associated class 1 procedures if any, and shall trigger the NAS Non Delivery Indication procedure to report the non-delivery of any NAS PDUs received from the AMF for the UE.
Editor's Note: Handling of RAN paging when triggered by UE context release is FFS.
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.

A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. When receiving RNA update request from the UE, the receiving gNB may decide to send the UE back to RRC_INACTIVE state, move the UE into RRC_CONNECTED state, or send the UE to RRC_IDLE.
///////////////////////////////////////////////////////////////          Next change        ////////////////////////////////////////////////////////////////////////////

9.2.3
Mobility in RRC_CONNECTED

[Unchanged text skipped]
9.2.3.2
Handover

9.2.3.2.1
C-Plane Handling

The intra-NR RAN handover performs the preparation and execution phase of the handover procedure performed without involvement of the 5GC, i.e. preparation messages are directly exchanged between the gNBs. The release of the resources at the source gNB during the handover completion phase is triggered by the target gNB. The figure below depicts the basic handover scenario where neither the AMF nor the UPF changes:
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Figure 9.2.3.2.1-1: Intra-AMF/UPF Handover

0.
The UE context within the source gNB contains information regarding roaming and access restrictions which were provided either at connection establishment or at the last TA update.

1.
The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.

2.
The source gNB decides to handover the UE, based on MEASUREMENT REPORT and RRM information.

3.
The source gNB issues a HANDOVER REQUEST message to the target gNB passing a transparent RRC container with necessary information to prepare the handover at the target side. The information includes at least the target cell ID, KgNB*, the C-RNTI of the UE in the source gNB, RRM-configuration including UE inactive time, basic AS-configuration including antenna Info and DL Carrier Frequency, the UE capabilities for different RATs, PDU session related information, and can include the UE reported measurement information including beam-related information if available. Also, if CA is configured, the RRM configuration can include the list of best cells on each frequency for which measurement information is available. The PDU session related information includes the slice information (if supported) and QoS flow level QoS profile(s).

4.
Admission Control may be performed by the target gNB. Slice-aware admission control shall be performed if the slice information is sent to the target gNB. If the PDU sessions associated slice information are not supported, the target gNB shall reject such PDU Sessions.
5.
The target gNB prepares the handover with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as an RRC message to perform the handover.

6.
The source gNB triggers the Uu handover and sends the Handover Command message to the UE. The Handover Command message carries the information required to access the target cell, which includes at least the target cell ID, the new C-RNTI, the target gNB security algorithm identifiers for the selected security algorithms, can include a set of dedicated RACH resources, the association between RACH resources and SS blocks, the association between RACH resources and UE-specific CSI-RS configuration(s), common RACH resources, and target gNB SIBs, etc.

7.
The source gNB sends the SN STATUS TRANSFER message to the target gNB.

8.
The UE synchronises to the target cell and completes the RRC handover procedure.

9.
The target gNB sends a PATH SWITCH REQUEST message to AMF to trigger 5GC to switch the DL data path towards the target gNB and to establish an NG-C interface instance towards the target gNB.

10.
5GC switches the DL data path towards the target gNB. The UPF sends one or more "end marker" packets on the old path to the source gNB per PDU session/tunnel and then can release any U-plane/TNL resources towards the source gNB.
11.
The AMF confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message.

12.
By sending the UE CONTEXT RELEASE message, the target gNB informs the source gNB about the success of handover and triggers the release of resources by the source gNB. The target gNB sends this message after the PATH SWITCH REQUEST ACKNOWLEDGE message is received from the AMF. Upon reception of the UE CONTEXT RELEASE message, the source gNB can release radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.

The RRM configuration can include both beam measurement information (for layer 3 mobility) associated to SS Block(s) and CSI-RS(s) for the reported cell (or cells FFS) if both types of measurements are available.

The common RACH configuration for beams in the target cell is only associated to the SS Block(s). The network can have dedicated RACH configurations associated to the SS Block(s) and/or have dedicated RACH configurations associated to CSI-RS(s) within a cell. The target gNB can only include one of the following RACH configurations in the Handover Command to enable the UE to access the target cell:

i)
Common RACH configuration;

ii)
Common RACH configuration + Dedicated RACH configuration associated with SS-Block;

iii)
Common RACH configuration + Dedicated RACH configuration associated with CSI-RS.

The dedicated RACH configuration allocates RACH resource(s) together with a quality threshold to use them. When dedicated RACH resources are provided, they are prioritized by the UE and the UE shall not switch to contention-based RACH resources as long as the quality threshold of those dedicated resources is met. The order to access the dedicated RACH resources is up to UE implementation.
//////////////////////////////////////////////////////////////////////        end         //////////////////////////////////////////////////////////////////////////////////
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