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Abstract of the contribution: 

Regarding the MM_WT_#1 – UE Mobility Level

Two types of the Level of Mobility are proposed. 
· Level of Mobility for service Continuity
· Level of Mobility for mobility Area
Contribution also explains the properties of the Level of Mobility
Introduction
SA1 NEO TR 22.864 specifies a requirement on control of the level of mobility (LoM) in connected state UE. 

-
The 3GPP system shall enable operators to update the level of mobility support provided for a UE, e.g. during packet data connection establishment (subject to further consideration regarding complexity by Stage 2).

Level of mobility (LoM) can defined in many aspects. Current version of NextGen specifies two types of LoM.

· Level of Mobility for mobility Area (LoM-A) specifies the area where UE can have mobility services – RAN, TA, EPC, LTE-5G, and non-3GPP
· Level of Mobility for service Continuity (LoM-C) specifies the level of session continuity – seamless mobility or interrupted mobility 

To support the requirement of the mobility on-demand in TR22.864, NextGen should define the control architecture for updating the LoM. 
The network shall be able to upgrade or downgrade the LoM of the UE in connected state. UE shall be able to request upgrade or downgrade of the LoM during connected mode. UE requests updating the LoM-C to the network based on its application state. For example, the smart phone has the Internet messenger that supports both text message exchange and voice/video calls. When the user exchanges the text messages, the UE does not need to support the seamless mobility. But, as soon as the UE invoke the voice/video call, seamless mobility is required. For LoM-A update, UE or network can detect the change of UE’s area and initiate the change of the LoM-A. 
In order to support updating LoM in the active mode, and operator shall update the LoM of the UE if necessary. Updating LoM-C and LoM-A of UE requires monitoring of its application and area.
In order to satisfy the above requirements and scenarios, we need to clarify the definition of LoM and its characteristics. The purpose of this contribution is to add descriptions of LoM in a new section 6.3.x.

Proposal

Add a new section 6.3.x as follows. 
***** Start of Proposal ******

6.3.x
The level of mobility for UE in connected state and its characteristics
The Level of Mobility (LoM) is defined by combination of Level of Mobility for service Continuity (LoM-C) and Level of Mobility for mobility Area (LoM-A). Two types of LoM can be specified as the table below. 
Table 6.3.x.1 Level of Mobility – Combination of LoM-A and LoM-C
	LoM-A

LoM-C
	A

(Sector/eNB)
	B

(Tacking Area)
	C

(CN – Under S/PGW)
	D

(3GPP access

LTE&5G)
	E

(Non-3GPP)

	I 

(Seamless Mobility with guaranteed HO latency)
	I-A
	I-B
	I-C
	I-D
	I-E

	II

(Seamless HO without guaranteed HO latency)
	II-A
	II-B
	II-C
	II-D
	II-E

	III

(Interrupted)
	III-A
	III-B
	III-C
	III-D
	III-E

	Note: 

LoM-C: Level of Mobility for service Continuity
LoM-A: Level of Mobility for mobility Area


· Based on LoM for area (LoM-A), the mobility shall be supported within the specified area. The wider the mobility area is the higher LoM-A. For example, LoM-A level B is higher than the LoM-A level A, because tacking area is wider than the sector or eNB area. The mobility anchor can be moved from local anchor to the central anchor to support wider mobility area. Description of each LoM-A level is as follows. 
· Level A: Mobility is supported within a single RAN node (such as eNB)

· Level B: Mobility is supported within a single TA in EPC 

· Level C: Mobility is supported within a single P/S-GW

· Level D: Mobility is supported within a 3GPP domain including 5G RAT and evolution of LTE

· Level E: Mobility is supported between 3GPP and non-3GPP 

· Based on LoM for Continuity (LoM-C), seamless mobility requires no packet discarded during handover while interrupted mobility allows the transient packets drop during handover. Seamless mobility can be achieved either network based or host based handover. The seamless mobility can be further divided based on its HO latency. Description of each LoM-C is as follows. 
· Level I: This level requires seamless mobility and HO latency. To satisfy the HO latency requirement, the network must complete the HO procedure within the predetermined HO time budget. Main purpose of this level is to support the seamless mobility for the time critical applications. 
· Level II: This level requires seamless mobility. There is no additional requirement on HO latency. 
· Level III: This level does not require the seamless mobility. The active session can be interrupted during HO. The session may be be terminated and re-established. Fast authentication can be used to expedite the session re-establishment and minimize the interruption time. 
The LoM has following characteristics

· Priority of the LoM : Regarding LoM-A, level E is the highest priority. If level E is satisfied, than level A~D is automatically satisfied. Regarding the LoM-C, level I is higher than level II or III. If level I is satisfied, than level II or III is automatically satisfied.

· Granularity of the LoM : The LoM can be defined in UE level, application level, or session level. When the application has multiple sessions, each session may have different LoM. When the UE has multiple active applications, each application can have different LoM. The LoM of an application can be determined the highest LoM among all sessions of the application. The LoM of the UE can be determined by the highest LoM among all applications of the UE. 
· Control of Upgrading/Downgrading of LoM : Both LoM-C and LoM-A can be upgraded or downgraded when UE is in connected state. For example, the smart phone has the Internet messenger that supports both text message exchange and voice/video calls. When the user exchanges the text messages, the UE does not need to support the seamless mobility. But, as soon as the UE invoke the voice/video call, seamless mobility is required. LoM-A can also be changed dynamically. For LoM-A update, UE or network can detect the change of UE’s area and initiate the change of the LoM-A. 
***** End of Proposal ******
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