
3GPP TSG-RAN WG3 #95bis






R3-171012
Spokane, Washington, USA, 3rd – 7th April 2017
Agenda Item:

10.3 
Source: 

CATT
Title:
 
Discussion on Slice-aware mobility
Document for:

Discussion and Decision
1 Introduction
In RAN3 SI TR 38.801 v200, the slice-aware mobility was stated that Slice ID is introduced as part of the PDU session information that is transferred during mobility signalling. This enables slice-aware admission and congestion control. The connected mode mobility across Tracking Area involve the CN was captured in the TR. This contribution will further discuss the slice-aware mobility.
2 Discussion
2.1 Connected mode mobility 
The connected mode mobility with slice-aware and the example call flow for CN involved across Tracking Area mobility and description were captured in the TR38.801. But there are still some issue left and the details need to further considered.

In TR 38.801, It is assumed that the slice configuration does not change within the UE’s registration area. i.e. the slice configuration is same in CN tracking Area. Within the Tracking Area, the UE mobility will not involve the slice configuration change. 

With connected mode, the traffic for different slices is handled by different PDU sessions, which is RAN2 agreement. 
As shown in the Figure1, each slice is given separate PDU session.  Slice1 may have several PDU sessions. One PDU session may include several QoS flows. The QoS flows from same PDU session may map to one DRB or many DRBs. 
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Figure1: Mapping of the PDU with slice 

The general QoS handling for admission control during Handover was discussed but is not concluded. Data forwarding, in TR38.801, was captured as “During handover, data forwarding may be performed at PDU level, RB level or QoS flow level. The possibilities of data forwarding solution will be discussed in normative phase”. In this contribution, it is supposed that admission control at Handover also may be performed at the three levels: PDU session level, RB level, QoS flow level.
The different Tracking Area may be include different slice. Connected mode UE performs the slice-aware handover across Tracking Area. Regarding connected mode UE slice-aware mobility, the SI TR38.801 states:

When a target cell is selected, handover signalling is initiated. Such procedure attempts to move PDU Session resources for all active slices of the UE from one source node to a target node. The source gNB needs to pass on slices that a UE in question is using to a target gNB as part of the HO procedure.

If a handover procedure involves a NGC, during such procedure the target AMF is responsible for aligning the set of slices supported in the new Registration Area between UE and network at NAS level. PDU Sessions that are associated with the removed slices are not admitted at target node. 

In this statement, the admission control mechanism is not mentioned. Slice-aware handover should be one slice-specific kind of normal handover. If we just consider the slice level data transmitting, the PDU level admission control may be is more efficiency. But in NR, the new QoS framework is used. The figure1 shows the relationship among PDU,QoS flow and DRB. At normal handover with general QoS framework, the PDU level, QoS flow level and DRB level admission control should be considered. As we analyze in [2], flow level admission control provides full flexibility to the target gNB for admitting individual QoS flows based on the criteria used at the target gNB.
Regarding the slice-aware handover,  If PDU session level admission control used, 
Some PDU may be rejected or remap to other slice if no supported slice available, some PDU may be accepted if the supported slice available and the resource available. All the QoS flows in the PDU will be treated as part of completely PDU. Either accepted, rejected or remap to other slice. If any QoS flow of the PDU cannot accepted by target gNB due resource limitation other than slice supported, the whole PDU will be rejected.
If RB or QoS flow level admission control used, 
The gNB may check the slice information of this PDU, if target gNB doesn’t support this slice, all the QoS flow of this PDU will be rejected or remap to other slice. If the target gNB support this slice and all the QoS flows of one PDU are accepted, it is same as PDU level admission control. 

If this slice is supported, maybe some QoS flows of PDU are accepted, some QoS flows of the PDU are rejected by target gNB due to resource limitation. 
The RB level admission control is similar as QoS flow level admission control. The difference is the RB binds several QoS flows.
So whatever any kind of the three level admission control used, the slice-aware handover may work well.

The QoS flow and RB configuration information should be carried with PDU session information include slice ID during mobility signalling at slice-aware handover. So slice-aware Handover should be sufficient to follow the general QoS handling for admission control during Handover. To simplified and unified the handover mechanism, the slice-aware handover admission control should use the general handover with QoS flow mechanism.
If the data forwarding at slice-aware handover use the data forwarding with normal handover with QoS framework should be further studied base on the slice changing. Lossless data transmitting may not be mandatory for slice-aware handover. 

Proposal 1: The slice-aware handover should use the same admission control mechanism as handover with general QoS framework. The data forwarding of slice-aware handover need to be further studied if uses same mechanism as handover with general QoS. 
3. Conclusion

According to the analysis on the Slicing in RAN, we suggest RAN discussing the following proposals.
Proposal 1: The slice-aware handover should use the same admission control mechanism as handover with general QoS framework. The data forwarding of slice-aware handover need to be further studied if use same mechanism as handover with general QoS. 
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