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9.2.2.1
1. Introduction
This paper provides a text proposal to TR 38.804 on UE states and state transitions for NR based on the agreements and the contributions treated so far.
2. Text proposal
5.5.2
UE states and state transitions


5.5.2.1
Background
Table 5.5.2.1-1 summarises the RRC states specified for HSPA and LTE. In HSPA, five RRC states are characterized hinging on physical and transport channels to be monitored and mobility procedures in conjunction with granularity of UE location tracking. Considerable complexities were observed due to the fact that the sheer number of RRC states incurs the sheer number of transitional and error cases making the procedural text too cumbersome. Taking the experience in HSPA into account, the number of RRC states in LTE was scaled down to two states resulting in reducing the observed complexities. It was well suited for mobile broadband services in which frequent state transitions due to small data bursts were not anticipated. On the other hand, it has become evident that the two RRC states chosen for LTE are somewhat sub-optimal for the other use cases, e.g. MTC in which small burst data is transmitted infrequently. 
Table 5.5.2.1-1:
RRC states in HSPA and LTE
	RAT
	HSPA
	LTE

	state
	CELL_DCH
	CELL_FACH
	CELL_PCH
	URA_PCH
	IDLE
	RRC_CONNECTED
	RRC_IDLE

	Mobility procedure
	Network controlled handover
	Cell selection and reselection
	Network controlled handover
	Cell selection and reselection

	Monitoring dedicated physical channels
	Yes
	No
	Yes
	No

	Allowed mode for DL channel monitoring
	Continuous (DCH)
	Continuous (FACH)
	Discontinuous with DRX (PCH)
	Discontinuous with DRX
	Both continuous and discontinuous with DRX
	Discontinuous with DRX

	UE location known on
	Cell level
	URA level managed by UTRAN
	LA level managed by CN
	Cell level
	TA list level managed by CN

	UE identity
	U-RNTI, C-RNTI, H-RNTI, E-RNTI
	U-RNTI (+ optional C-RNTI, H-RNTI, E-RNTI)
	IMSI
	C-RNTI
	S-TMSI

	UL activity allowed
	Yes
	No
	Yes
	No

	Storage of RAN context information
	Yes
	No
	Yes
	No


To address the various use cases required for NR, a new state controlled by RAN is studied to aim at:

-
minimising signalling, power consumption and resource costs in CN and RAN making it possible to maximise the number of UEs utilising the new state;
-
enabling to start data transfer with low delay to meet the control plane latency requirement as defined in TR 38.913 [X];
-
Allowing low activity to achieve comparable power efficiency to that of RRC_IDLE in LTE.
In light of the experiences learnt from HSPA, the attributes of the new state nevertheless should not be overlapped with the other states significantly.
5.5.2.2
Characteristics of new state
While the UE is in the new state, the attributes of UE, RAN and CN are characterised as follows:
-
The connection between CN and RAN is maintained in terms of both control and user planes.
-
The UE is reachable by a RAN initiated notification procedure for which the relevant parameters are configured by RAN itself.
-
RAN is tracking the UE location on the level of a “RAN-based notification area” and is aware whenever the UE moves from one “RAN-based notification area” to another.
Editor’s note:
further characteristics of the new state are to be captured based on the outcome in future meetings.
5.5.2.3
Performance evaluation of leveraging new state
Editor’s note:
Quantitative analysis of leveraging the new state is to be captured to proof the rationale of introducing the new state.
5.5.2.4
State transition diagram
Editor’s note:
State transition diagram for NR is to be captured in this sub-clause.
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