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Abstract of the contribution: Some discussion has been made for simplified mobility states in regard to UE complexity and efficient deployment of NextGen system.
1. Discussion & Analysis
While e-mail discussion progressed on "Converging on CN/NAS state model", different preferences have been shown on solution 6.3.8 as below.

Preference 1:
Only single CN/NAS state should be specified. In order to support efficient handling for fixed/stationary UE, NextGen system can manage the UE's CN/NAS state based on UE's characteristics (e.g. For a stationary UE, system keeps this UE in CN-Connected state during inactivity period.)
Preference 2:
Based on basic CN/NAS state model, optimized implementation option for certain UE type(s) (e.g. fixed/stationary) is necessary.
We analysed impact on Preference 1&2 and figure out several inefficiency at Preference 2.
1) If we define several implementation option in regard to simplified CN/NAS state model, many different type of UE is required as below (this is just for example(s))

- UE capability 1: Supporting full NAS state

- UE capability 2: Does not support CN_Idle

- UE capability 3: Does not support RAN_Inactive

So UE vendors/chip vendors should implement different capability of UE(s) and also depending on the different NAS state capability, stage 3 level signalling and also abnormal handling should be specified additionally. This would increase implementation complexity rather than decreasing.

2) Different operator (s) may prefer different UE handling in regard to CN/NAS state. Thus operator A may want a stationary UE keep staying in CN_Connected during inactivity period but operator B may want a stationary UE entering CN_Idle during inactivity period. Therefore if a UE vendor want to sell same Device to Operator A and B, this UE should support full mobility. Also for roaming case, if a UE does not support full mobility, the UE may encounter uncertain situation. Therefore, most of cases the UE shall support full CN/NAS states.
Due to above reasons, it is proposed to adopt preference 1. Even a UE support full mobility, UE or NextGen system can manage NAS/CN states efficiently.
2. Proposal
It is proposed to adopt following changes to TR 23.799.
* * * * Start of 1st Change * * * *
6.3.8
Solution 3.8: Simplified mobility states for stationary UE and MO data transmission only UE
This solution addresses some tasks of key issue #3, i.e. MM_WT_#2, 2.2 Registration state model and MM_WT_#3, 3.2 Connection state models. 

6.3.8.1
Architecture description

For some low complexity UEs which are static or quasi-static, or support MO (mobile originated) data transmission only, their mobility states set can be simplified as followed:

NG_NAS states:

-
NG_NAS_REGISTERED state: the UE is attached/registered to the CN successfully, and establishes a signalling connection with the CN. 

NOTE1:
This state can be considered as the combination of EMM_REGISTERED and ECM_CONNECTED states.

-
NG_NAS_DE-REGISTERED state: the UE is not attached/registered to CN (Core Network). 

NOTE2:
This state can be considered as the combination of EMM_DE-REGISTERED and ECM_IDLE states.

NG_RAN states:

-
NG_RAN_CONNECTED state: the UE establishes signalling/data connection(s) with RAN (Radio Access Network).

-
NG_RAN_INACTIVE state: the UE has no signalling/data connection(s) to RAN. In this state, the attached or registered UE can monitor RAN paging and/or initiate RRC connection establishment.
Editor's note:
the specific state names may be updated further.
With such refined mobility states, the state transitions can also be simplified.

6.3.8.2
Function description

6.3.8.2.1
Mobility states and corresponding transitions of stationary UE
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Figure 6.3.8.2.1-1: Mobility states and corresponding transitions for stationary UE
Before a UE is attached/registered to CN, it is in NG_NAS_DE-REGISTERED state and NG_RAN_INACTIVE state. 

After the UE registered to the network, it enters NG_NAS_REGISTERED state which may be the combination of EMM_REGISTERED and ECM_CONNECTED states. In the NG_NAS_REGISTERED state, the UE always keep a signalling connection to the CN. Hence, from CN perspective, this UE is always CONNECTED. 

During the registration procedure, the signalling connection between UE and RAN is established, as well as signalling connection between CN and RAN, and then the UE enters NG_RAN_CONNECTED. However, after the registration, the UE may enter NG_RAN_ INACTIVE state. The criteria used by RAN to move UE into NG_RAN_INACTIVE may include e.g. inactivity timer based mechanise, or upon UE requested radio link release, but this is left to RAN decision.

NOTE: Data path between the UE and the CN is established/released during the attach/detach procedure unless the data transmission between the UE and the CN is via connectionless signalling.

Once the UE enters NG_RAN_ INACTIVE state, no signalling connection and data path between the UE and RAN are existing. In this case, if there are downlink signalling/data arrival, it will be buffered in RAN node, and paging over the air interface is then triggered. Upon receipt of paging, the UE initiates procedure to re-establish signalling connection and/or data path between UE and RAN. Those re-established RAN connections would be connected with corresponding RAN-CN connections existed.

6.3.8.2.2
Mobility states and corresponding transitions of MO data transmission only UE
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Figure 6.3.8.2.2-1: Mobility states and corresponding transitions for MO data only UE 

For a UE only sending MO data, if it has data pending, it initiates attach/registration procedure and establishes signalling connection toward the CN. Then the UE enters NG_NAS_REGISTERED state. While the UE is attached/registered to the CN, the signalling connection between the UE and RAN is established, thus the UE enters NG_RAN_CONNECTED as well. The UE is always kept in NG_RAN_CONNECTED state until the transmission of MO data is completed.

NOTE 1: Data path between the UE and the CN is established/released during the attach/detach procedure unless the data transmission between the UE and the CN is via connectionless signalling.

NOTE 2: The UE in NG_NAS_REGISTERED state may receive downlink data via signalling connection or data path.

After completing the MO data transmission, the UE will detach from the network, release the signalling connections towards RAN and CN, and then enter NG_NAS_DE-REGISTERED state and NG_RAN_INACTIVE. 

6.3.8.3
Solution evaluation

This simplified mobility states can be realized by a single CN/NAS state model which supports full mobility states. 
* * * * End of Change * * * *
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