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Discussion
1. Introduction
In the last meeting, the issues related to the connected mode mobility were discussed. In this contribution, some issues on inactive mode mobility will be investigated. The corresponding TP is also proposed for TR 38.801 [1].
2. Discussion

In last RAN2 meetings, the agreements [2] related to the UE in inactive mode were reached on the following:
	Agreements from RAN2 #94:

1
Study the introduction of a RAN controlled “state” characterised by, at least:

a/ -
UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state

b/
Able to start data transfer with low delay (as required by RAN requirements)

FFS whether data transfer is by leaving the "state" or data transfer can occur within the " state"

FFS whether " state" translates to an RRC state

Potential characteristics of the RAN controlled “state” for study:


a/ the CN/RAN connection is maintained


b/ AS context stored in RAN


c/ Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.


d/ RAN can trigger paging of UEs which are in the RAN controlled "inactive state"


e/ No dedicated resources

…
Agreements from RAN2 #95:
1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”


FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.


FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4. 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 


FFS how CN location updates and RAN updates interact, if needed.
…


As highlighted one above, the UE in inactive mode is able to perform mobility within RAN-based notification area without notifying the network. If the UE in inactive mode moves into the area which is not configured by last serving RAN, it should notify the network of its location. Therefore, it is needed for the UE in inactive mode to support inter-RAN mobility in intra-system.
Observation 1: For the UE in inactive mode, it is required to support inter-RAN mobility in intra-system.
In NR, inactive mode mobility can be divided into two cases: intra-RAT (gNB ↔ gNB; eLTE eNB ↔ eLTE eNB) and inter-RAT (gNB ↔ eLTE eNB). For the intra-RAT mobility in inactive mode, the context retrieval procedure may be taken as a baseline, which is similar to the UE mobility in “Signalling reduction to enable light connection for LTE”. The following figure depicts the basic scenario where the UE context is transferred from the gNB1 to the gNB2 for intra-RAT mobility.
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Figure 1. Context retrieval procedure for intra-RAT mobility in inactive mode
The description for the procedure above is given as follows: 
Starting point: The UE is in the inactive mode. Also, the NG connection between the gNB1 and NGC is still maintained.

· At step 1, when the UE moves to another area configured by the gNB2 other than the gNB1, it performs its registration to the gNB2. The UE sends to the gNB2 the UE-specific ID to find its UE context.
Editor’s note: The details of step 1 are defined by RAN2.
· At step 2, by using the UE-specific ID, the gNB2 identifies which gNB stores the UE context, and indicates to the gNB1 that the UE moves into the area configured by the gNB2. 

· At step 3, the gNB1 responds with Context fetch response message including the UE context associated with the UE-specific ID.

· At step 4, the gNB2 sends the address for data forwarding to the gNB1.

· At step 5, the gNB2 initiates the Path Switch procedure to inform the NGC that the UE in inactive mode has changed the RAN configured area.

Editor’s note: The details of step 5 are defined by SA2.
· At step 6, by sending the UE context release message, the gNB2 informs the success of inactive mode mobility to the gNB1 and triggers the release of resources by the gNB1.
Proposal 1: For the intra-RAT mobility in inactive mode, the context retrieval procedure can be taken as a baseline.
For the inter-RAT (gNB ↔ eLTE eNB) mobility in inactive mode, the RAN2 has agreed the following descriptions in last meeting [2]:
	Agreements:
1: A UE in the NR IDLE state can perform re-selection to another RAT (entering the IDLE state in that RAT).

2: A UE in the NR INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT).

FFS target state in the case that LTE is connected to NG Core


As highlighted one above, the target state is FFS in the case that LTE is connected to NG Core. If the UE enters the RRC-IDLE state in that RAT, the legacy operation in LTE may be reused. That is, the UE may first transit from RRC-Inactive state to the RRC-Idle state. Then, it triggers RRC Connection Establishment procedure at a target cell, e.g., TAU. In this case, the context retrieval procedure may not support the inactive mode mobility for the inter-RAT case.
Proposal 2: It is needed to further discuss whether the context retrieval procedure supports the inter-RAT mobility in inactive mode or not.
Based on the analysis above, the following proposal is suggested to RAN3:
Proposal 3: It is proposed to capture the procedure and description above (also in [3]) for intra-system mobility scenario in inactive mode into TR 38.801.
3. Conclusion
In this contribution, the procedure for intra-system mobility in inactive mode was analysed. The following proposals are kindly suggested to RAN3:
Proposal 1: For the intra-RAT mobility in inactive mode, the context retrieval procedure can be taken as a baseline.
Proposal 2: It is needed to further discuss whether the context retrieval procedure supports the inter-RAT mobility in inactive mode or not.
Proposal 3: It is proposed to capture the procedure and description above (also in [3]) for intra-system mobility scenario in inactive mode into TR 38.801.
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