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1. Introduction
In the last RAN#95bis meeting, the following agreements with regard to new NR UE state were achieved:
	Agreements

1
Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.

2: 
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.

3: 
Limit number of radio network identifiers

4:
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network..


This paper discusses the concept of “RAN based area” when the UE is in RRC_INACTIVE state from a signalling and specification effort perspective. 
2. Discussion
One of the main motivations of defining “RAN based area” is to be able to track UE within a RAN level area to increase the success rate of Paging transmission and at the same time to limit the number of signalling due to Paging transmission with a trade-off of number of “Cell Update” signalling everytime the UE goes out “RAN based area”. 

In LTE, paging area is managed by TA level, which is a CN level area due to the fact that Paging functionality is under MME responsibility. In recent discussion RAN based paging concept is also discussed for LTE. In 5G, assuming that the CN level paging functionality is (still) defined, and hence CN level area, i.e., TA, will still be adopted, the following definition of RAN based area is discussed.

1. One gNB area
·  “RAN based area” definition does not need to be broadcast. ECGI information is already available in the broadcast.

· UE is performing autonomous cell-reselection as long as it roams in cells within one gNB

· UE notifies the eNB if it goes outside the gNB area, i.e., eNB ID changes.
· X2 like paging forwarding is not needed

2. Several cell within the gNB or several cell of one or more gNB area ()
· A new “RAN based area” definition needs needs to be broadcast.
· UE is performing autonomous cell-reselection within this “RAN based area”
· UE notifies the eNB if it goes outside “RAN based area” ID
· X2 like paging forwarding is likely to be needed

3. TA area

·  “RAN based area” definition does not need to be broadcast. TAC information is already available in the broadcast.

· UE is performing autonomous cell-reselection as long as it roams in cells within a TA.

· UE notifies the eNB if it goes outside the present TA.

· X2 like paging forwarding is needed.

The third bullet point (UE notification of going outside the RAN based area) of the above three definition alternatives is discussed further below.

From the discussion so far, a lot of companies assumed that this notification is realized by RRC message/procedure similar Cell Update procedure as defined in UMTS. However, taking into account the recent discussion in RAN1 about simplified RACH [1], it seems that there is a possibility to utilize simplified RACH for notification of UE going out of “RAN based area”. 


Observation: 

Notification of UE going outside the present “RAN based area” can be realized by :

a. Defining RRC procedure similar to UMTS Cell Update procedure

b. Utilizing simplified RACH as discussed in [2]

Going back to the definition alternatives of the contents of “RAND based area”, comparing the three alternatives, it can be understood that if  “RAN based area” is defined as one gNB area or TA area, then the standardization effort to define a new area definition of “RAN based area” in the SIB can be minimized. Considering that “RAN based area” addresses mobile UE, from signalling perspective, defining “RAN based area” as equal to TA is more signalling effective than defining it as equal to one gNB area. Furthermore, bearing in mind that the purpose of RAN based paging is to take into account the trade-off of the number of Paging signalling and “Cell Update” signalling, from signalling reduction perspective it would be better if mechanism such as simplified RACH can be utilized. Details can be found in [2].

Proposal 1:

RAN2 to consider of defining “RAN based area” as equal to cell of one TA.
Proposal 2:

RAN2 to consider of utilizing simplified RACH as a mechanism to notify the NW when UE is going out of “RAND based area”.
3. Summary and Proposal
This paper discussed the concept of “RAN based area” when the UE is in RRC_INACTIVE state from a signalling and specification effort perspective. The following were observed and proposed:

Observation: 

Notification of UE going outside the present “RAN based area” can be realized by :

a. Defining RRC procedure similar to UMTS Cell Update procedure

b. Utilizing simplified RACH as discussed in [1]

Proposal 1:

RAN2 to consider of defining “RAN based area” as equal to cell of one TA.

Proposal 2:
RAN2 to consider of utilizing simplified RACH as a mechanism to notify the NW when UE is going out of “RAN based area”.
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