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Introduction
RAN2#95 made certain agreement with regard to a “new state”; these are as follows:
	Agreement
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



Further, the email discussion [1] is about whether a UE in the "new state" would always move to the "full connected state" when there is the need to transmit data or whether the UE could remain in the "new state" even though some data are transmitted. This document discusses a related aspect of where the “new state” is placed and what should be its main characteristics/ functionalities.
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A UE has two states of operation in LTE, namely RRC_IDLE and RRC_Connected (generally referred as Idle and Connected state/ mode in this document). Further, in LTE designed for NB-IoT support, Suspend/ Resume provides an efficient way to transition to a data transfer state (RRC_Connected) but does not allow data transfer itself since Suspend <-> Resume is more of a procedure, rather than being a “State”. We could continue to use a similar model perhaps for state transition; however, we might need a “new state” enabling the data transfer while in the state. 
The “new state” as any other state should have mobility support specifying UE behavior at least upon cell change. With regards to UE mobility in the “new state" – following options are seen: 
1) Completely-Autonomous: No cell-change related configuration provided by gNB and therefore UE makes/ evaluates its own measurements/ decision; 
2) Like LTE RRC_Idle reselections: Network controls the measurement/ cell-change parameters and UE behaves accordingly but does not report anything as RAN level signalling (no measurement reporting, no cell-change reporting: just like Idle mode reselections) 
3) same as 2 but including notifying the RAN only about cell changes (but no measurement reporting) and UE receives a confirmation to enable a Security key change (e.g. incremented NCC). 
Until it is ruled out that frequent small data packets need not be protected (ciphered), we assume that Option 3 is necessary to be supported. Further, the below table compares the expected functionalities of a “New State” and LTE Idle and Connected Mode functionalities:
	
	Idle Mode
	New State
	Connected Mode

	Uplink Activity
	No
	Yes (Small data transfer capabilities)
	Yes

	AS-Security
	No
	Yes (since only legitimate UEs should be able to perform data transfer.)
	Yes

	NAS-Security
	Available
	(Should be) available
	Available

	Paging (does the UE needs to be Page-able to receive e.g. MT calls)
	Yes
	Yes
	Yes

	Mobility
	UE performs Cell-level (Re)Selection based on Network controlled parameters,
Network is not sent the measurement reports or cell-change (Reselection) indications.
	From the UE side, Cell-level mobility must be supported e.g. to ensure that the UE is performing grant-free access in the right cell. 
In addition, to avoid using the same key in Target cell, the RAN should be aware of the cell changes.

	Cell-level using Handover

	Measurement Reporting
	No (UE-based) i.e. not visible to the Radio network.
	No 
	Yes (Network-controlled)

	UE Context (including identity)
	At CN level (S-TMSI) 
	Both RAN (AS security, UE specific Id) and CN level
	Both RAN and CN level

	System Info Acquisition
	Essential System Info
	Essential System Info (Note 1)
	Essential System Info + Other SI


Note 1: The information like RACH parameters (e.g. dedicated Preamble) should be sent in a dedicated manner to a UE from gNB.
From the table, it can be observed that there are some overlaps between Idle Mode, New State and also between New State and Connected Mode. From this perspective, one might want to place the New State in the Idle Mode itself (case 1), as part of the Connected Mode (Case 2), or as a separate/ independent state (Case 3). 


Figure 1: Placement of New State
The main decision point would perhaps be based on following comparisons:
The major differences between New State and Idle Mode but note these are realized by suspend/resume procedure
1) AS Security Context: In Idle mode the security parameters like NCC can’t be updated unilaterally by the UE. New State should maintain AS security context. 
2) How many contexts can the network store: If UEs in Idle Mode may perform the Small Data transfer then the RAN needs to maintain the context of huge number of UEs and the Idle mode mobility will be visible to the RAN but this is required for the behaviour is transparent to CN
Proposal 1: New State should maintain AS security context by UE.
Proposal 2: RAN needs to maintain UE context in the “new state”.


The major differences between New State and Connected Mode
1) Measurement Reporting may be avoided in the New State but at the same time the mobility (cell-change) should be notified to the Radio Network to e.g. confirm/ effect the Security key change. The Target Radio Network, may confirm the change  (e.g. involving an increased NCC) and also include new dedicated RA parameters.


Figure 2: Cell-Change in “new state”
The above difference of “New State” with Connected Mode are essential to provide power saving benefits which the New State must enjoy, otherwise the Connected Mode itself would suffice.
Proposal 1: New State should maintain AS security context by UE.
Proposal 2: RAN needs to maintain UE context.
Proposal 3: In order to differentiate from the Connected Mode, RAN2 should further focus on providing power saving possibilities in the “New State” e.g. by restricting (or even eliminating) measurement reporting.  
From, the above discussion and Proposals it seems that the “new state” should either be modelled as part of RRC_Connected (Case 2) or as a separate state (Case 3).
Proposal 4: The “new state” should either be modelled as part of RRC_Connected (Case 2) or as a separate state (Case 3).
Conclusions
This document discussed aspects of “new state” e.g. where it is placed and what should be its main characteristics/ functionalities. Following proposals are made as a result:
Proposal 1: New State should maintain AS security context by UE.
Proposal 2: RAN needs to maintain UE context.
Proposal 3: In order to differentiate from the Connected Mode, RAN2 should further focus on providing power saving possibilities in the “New State” e.g. by restricting (or even eliminating) measurement reporting.  
Proposal 4: The “new state” should either be modelled as part of RRC_Connected (Case 2) or as a separate state (Case 3).
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