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1 Introduction

After the RAN2#94 meeting, RAN WG2 made an agreement to introduce a new "RAN controlled" state that is characterized by at least "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". RAN2#95 discussed whether a UE in the "New State" would always move to the "full connected state" when there is the need to transmit data (option a) or whether the UE could remain in the "new state" even though some data are transmitted (option b). Two options of the New State are also identified:
a/ -
UEs in "new 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)

In this discussion paper we present our further technical view on how potential subsequent transmissions and/or "large data" is handled, requiring transition to “full connected state. Firstly, we provide a coarse overview of state transition between two different states, and then we present our detailed considerations for making it possible to minimise resource costs.
2 Discussion

2.1 State transition for NR






Figure 1: State transition between New State and full connected state

NR RRC Suspend/Resume procedures have been simplified to minimise resource costs, and to enable infrequent small data transmission in New State. As an example, the RRCConnectionResumeRequest message has been fixed in TS 36.331 so that on enabling the UE to re-establish UP and transmit UL data in message 3, multiplexed on MAC level with RRCConnectionResumeRequest. Once the UE completes the grant for SRB0 and DRB, it starts normal operation in the New State while infrequent small data transmission for low delay. It may transition to the full connected state through resume procedure or exit the New State and enter the full connected state by performing " large data " transmission. The UE may transition to New State after negotiating with the gNB, and it may exit New State on availability of uplink large data traffic.
Observation 1: The large data transmission can not be fulfilled by the New State, even with UE completed the grant for SRB0 and DRB in RAR.

In order to save the resource costs in the New State, it is proposed that UE in New State shall not be required to provide neither the uplink large data traffic nor uplink grant. 
Proposal 1: In order to save the resource costs in the New State, it is proposed that UE in New State shall not be required to provide neither the uplink large data traffic nor uplink grant. (i.e. Grant-less UL data transmission).
2.2 Traffic indication function
An RRC suspend/resume procedure has been introduced in Rel-13 for both IoT UEs and normal LTE UEs. RRC context is stored in the UE and eNodeB in order to reduce both air-interface signaling and CN involvement for moving to CONNECTED [1]. 
If an UE does transmit and receive any large data to/from its gNB, traffic indication function can trigger an UE in the New State to transit to/from full connected state. In full connected state, the UE and gNB negotiate New State parameters. On receiving the traffic indication (large data type), the UE checks whether there is in New state. If the UE is New state, then it ends New state and proceeds state transition to full connected state, unless an UE has UP small data transmission or pending traffic for transmission. 
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Figure 2:  Illustration of signalling flow to transmit data
In order to achieve the performance requirement for infrequent small packets latency, we think a new RAN based “New state” should be introduced, and the state translation between New State and full connected state should be considered transmission data size. The large data transmission is belong to full connected state case. Especially in the case of infrequent small data transmissions, an UE operates in New State.
Proposal 2: In order to achieve the performance requirement for infrequent small packets latency, we think that UE operates in New State for infrequent small data transmissions.
3 Conclusion

Observation 1: The large data transmission can not be fulfilled by the New State, even with UE completed the grant for SRB0 and DRB in RAR.

Proposal 1: In order to save the resource costs in the New State, it is proposed that UE in New State shall not be required to provide neither the uplink large data traffic nor uplink grant. (i.e. Grant-less UL data transmission).
Proposal 2: In order to achieve the performance requirement for infrequent small packets latency, we think that UE operates in New State for infrequent small data transmissions.
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