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Discussion and Decision
1
Introduction
This paper emphasizes on the importance of supporting small infrequent data, which should be supported by the system from start, rather than be added as a later add-on that was done for LTE/CIOT.

The main proposal in this document is that small infrequent data shall be supported in the “new state” or “inactive state”.

2
Discussion
2.1 

New State High Level Aspects
38.913 specifies the following requirements that may be applicable: 

· Control Plane Latency from a power efficient state to a data transmission state 10ms
· User Plane Latency 0.5ms for URLLC

· User Plane Latency 4ms for eMBB. 

· Latency for infrequent small packets 10s.

· Mobility interruption time 0ms. 

· 15 years battery life with a sparse small packet traffic model. 

· Mobility in the range from 0km/h to 500km/h. 

· The RAN system shall have the capability to minimize the backhaul and signalling load
Observation: It is not possible (nor intended) to fullfill all requirements at the same time
At a first glance of requirements, it seems that at least two types of configurations / or states could be suitable, and trading off between the requirements would be done by switching between these configurations / states. 
·  High performance: supporting fast transport of large data volumes, for which the following requirements are applicable:

· User Plane Latency Requirements for URLLC and eMBB. 

· 0ms mobility interruption time

· 0-500 km/h 
·  Low performance: for low power consumption, for which the following requirements are applicable

· Latency for infrequent small packets 10s
· 15 years battery life

· 0-500 km/h
How many states do we then need
Data transmission for infrequent small data should be possible without major reconfiguration (AS, NAS), and for NR we should have good support for this already from the first release. 

Observation: State transition usually involves activation / deactivation of functionality (some functionality only applicable in certain states), major reconfigurations/bearers setup etc etc in the core network, in the RAN and for the UE, which involves signalling overhead either over Uu in the network or both. 

Observation: If state transition could be done without major reconfigurations etc (as stated in previous bullet), then probably there is no need for separate states. 
Conclusion: Thus it seems the only reasonable way forward is that data transmission is supported in the new / inactive State.
Proposal 1: The new/inactive state targets low power consumption, supports infrequent small data transmission without state change, and addresses the latency for infrequent small packets requirement and the 15 year battery life requirement.  
Infrequent small data is expected to be a main case for mMTC, e.g. when sensors make reports, and regularly occurs also for eMBB, e.g. for devices with background traffic. In this study we propose to treat all cases of infrequent small data the same. . Although mMTC has been postponed we should introduce architecture support for this case.
Proposal 2: Assumption: “Infrequent small data” is a main case for mMTC, e.g. when sensors make reports, and regularly occurs also for eMBB, e.g. for devices with background traffic. 
Then the high performance requirements need to be met in the high performance state. 

Proposal 3: The Connected state supports fast transport of large data volumes and addresses low user plane latency requirements and 0ms mobility interruption time
2.2 

New State Detailed aspects
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Figure 1. RAN paging (in light blue) and Data transmission (in Red) in a CU/DU architecture
It has already been agreed that mobility is UE based and that RAN keeps track of the UE in the New state, and that RAN can page the UE
Proposal 4: The following is proposed for the new state
·  PDCP state is maintained

·  NG core network association can be maintained 
·  The maintained state is assumed related to a Central Unit (CU) and most other state is not long time preserved in the New State, e.g. L1/MAC/RLC state.
·  Preferably it shall be possible for the UE to move across a significant area without network context relocation. This could be supported e.g. by a CU covering a substantial area for a UE in the “new state”. 

·  L1/MAC/RLC configurations are predefined. UE or Distributed Unit (DU) reconfiguration is not needed for Data transmission. Optional UE capabilities related to L1/MAC/RLC are in general not applied in the new state.
·  At Data transmission, an on-the-fly-built L1/MAC/RLC state is maintained to allow for short sessions, e.g. a small data transmission and a response, i.e. all Distributed Unit (DU) state is temporary. 
·  GBR bearers are not supported in the New state
·  QoS/prioritization for the new state is by access prioritization or access control. 
3 
Summary
In this document, NAS functional modelling has not been taken into account, i.e. other/additional states may be needed as that part is progressed. 
Figure 2. State model and main characteristics
Proposal 1: The new/inactive state targets low power consumption, supports infrequent small data transmission without state change, and addresses the latency for infrequent small packets requirement and the 15 year battery life requirement. 
Proposal 2: Assumption: “Infrequent small data” is a main case for mMTC, e.g. when sensors make reports, and regularly occurs also for eMBB, e.g. for devices with background traffic. 
Proposal 3: The Connected state supports fast transport of large data volumes and addresses low user plane latency requirements and 0ms mobility interruption time 
Proposal 4: The following is proposed for the new state

·  PDCP state is maintained

·  NG core network association can be maintained 
·  The maintained state is assumed related to a Central Unit (CU) and most other state is not long time preserved in the New State, e.g. L1/MAC/RLC state.
·  Preferably it shall be possible for the UE to move across a significant area without network context relocation. This could be supported e.g. by a CU covering a substantial area for a UE in the “new state”. 

·  L1/MAC/RLC configurations are predefined. UE or Distributed Unit (DU) reconfiguration is not needed for Data transmission. Optional UE capabilities related to L1/MAC/RLC are in general not applied in the new state.
·  At Data transmission, an on-the-fly-built L1/MAC/RLC state is maintained to allow for short sessions, e.g. a small data transmission and a response, i.e. all Distributed Unit (DU) state is temporary. 

·  GBR bearers are not supported in the New state
·  QoS/prioritization for the new state is by access prioritization or access control. 
Proposal 5: Capture the above figure 2 in the TR. 
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