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Introduction
In RAN2#95bis, companies have agreed that it is not efficient to discuss the NR state model before discussing the functionalities. It has been agreed that modelling will be concluded when functionality is understood (maybe in WI phase) and for the scope of the study we will refer to RRC_INACTIVE.
One of the most important functionalities relates to the transition between RRC_INACTIVE and RRC_CONNECTED. Related to that, a previous agreement from Ran2#95 says that:
· There will be a mechanism where the UE first transits to the full-connected state where data transmission can occur.
This contribution discusses some of the agreed characteristics of RRC_INACTIVE and proposes some initial assumptions for the state transition to RRC_CONNECTED.
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Characteristics if RRC_INACTIVE
In RRC_INACTIVE it assumed that the AS context is stored in RAN, the CN/RAN interface connection is up (similar to Rel-14 light connected solution), UE performs cell reselection and it is a requirement that the UE should be able to start data transfer with low delay (as required by RAN requirements). Therefore, it seems very natural that RRC_INACTIVE should be the primary dormant state (i.e. optimized to battery savings), and the RRC CONNECTED state is optimized for when the UE is active and performs data transmission.
In RRC_INACTIVE the AS context is stored in the RAN, the CN/RAN interface connection exists, the UE performs autonomous cell re-selections, UE should be able to start data transfer with low delay
RRC_INACTIVE is assumed as the primary state designed for minimum signalling and power consumption.

 State transition from RRC_INACTIVE to RRC CONNECTED
In NR, it has agreed in RAN2#95 that in the 'new state' there will be a mechanism where the UE first transits to the full-connected state where data transmission can occur. In other words, regardless the details on the final model there will transitions to RRC CONNECTED from the inactive “state”.
Observation 1	RAN2 needs to define a procedure to move the UE from RRC_INACTIVE to RRC CONNECTED.

Below is a proposal for such procedure. The procedure is based on a single RRC procedure for resuming the RRC connection which was stored in the AS context. 
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[bookmark: _Ref462818535]Figure 1. Illustration of proposed state transition procedure.

The procedure is based on that the assumption of a random access scheme similar to LTE, the procedure works as follows:
1. When the UE receives UL data/signalling, the UE transmits RA preamble. 
2. The network responds with RAR containing TA and a grant. The grant is large enough to fit the RRC connection resume request message send on SRB0
3. At this point the UE will prepare the RRC Connection Resume Request and perform the following actions:
a. Re-establish PDCP for SRBs and all DRBs that are established.
b. Re-establish RLC for SRBs and all DRBs that are established. The PDCP should reset SN and HFN during this step.
c. Resume SRBs and all DRBs that are suspended.
d. Derive a new security key (e.g. KeNB) possible based on NCC provided before UE was sent to “inactive”” state.. 
e. Generate encryption and integrity protection keys and configure PDCP layers with previously configured security algorithm.
f. Generate RRC Connection Resume Request message. The message will include a AS context identifier.
g. Apply the default physical channel and MAC configuration.
h. Submit RRC Connection Resume Request and data to lower layers for transmission. The RRC message can be integrity protected.


4. The RAN receives Message 3 and uses the AS context identifier to retrieve the UEs RRC context and re-establish the PDCP and RLC for the SRBs and DRBs. The RRC context contains the encryption key. 
5. Upon successful reception of Message 3, the RAN responds with a RRC resume message assuming the context retrieval was successful. This transmission resolves contention and acts as an acknowledgement of Message 3. If UE loses the contention, then a new attempt is needed. If for some reason the RAN rejects the resume request the UE initiate a NAS level service request after some potential backoff time. 
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Conclusion
1. In RRC_INACTIVE the AS context is stored in the RAN, the CN/RAN interface connection exists, the UE performs autonomous cell re-selections, UE should be able to start data transfer with low delay
RRC_INACTIVE is assumed as the primary state designed for minimum signalling and power consumption.
Observation 1	RAN2 needs to define a procedure to move the UE from RRC_INACTIVE to RRC CONNECTED.

Below is a proposal for such procedure. The procedure is based on a single RRC procedure for resuming the RRC connection which was stored in the AS context. 
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Figure 1. Illustration of proposed state transition procedure.

The procedure is based on that the assumption of a random access scheme similar to LTE, the procedure works as follows:
1. When the UE receives UL data/signalling, the UE transmits RA preamble. 
2. The network responds with RAR containing TA and a grant. The grant is large enough to fit the RRC connection resume request message send on SRB0
3. At this point the UE will prepare the RRC Connection Resume Request and perform the following actions:
a. Re-establish PDCP for SRBs and all DRBs that are established.
b. Re-establish RLC for SRBs and all DRBs that are established. The PDCP should reset SN and HFN during this step.
c. Resume SRBs and all DRBs that are suspended.
d. Derive a new security key (e.g. KeNB) possible based on NCC provided before UE was sent to “inactive”” state.. 
e. Generate encryption and integrity protection keys and configure PDCP layers with previously configured security algorithm.
f. Generate RRC Connection Resume Request message. The message will include a AS context identifier.
g. Apply the default physical channel and MAC configuration.
h. Submit RRC Connection Resume Request and data to lower layers for transmission. The RRC message can be integrity protected.


4. The RAN receives Message 3 and uses the AS context identifier to retrieve the UEs RRC context and re-establish the PDCP and RLC for the SRBs and DRBs. The RRC context contains the encryption key. 
5. Upon successful reception of Message 3, the RAN responds with a RRC resume message assuming the context retrieval was successful. This transmission resolves contention and acts as an acknowledgement of Message 3. If UE loses the contention, then a new attempt is needed. If for some reason the RAN rejects the resume request the UE initiate a NAS level service request after some potential backoff time. 

It is proposed to capture the procedure above for the transition from RRC_INACTIVE to RRC CONNECTED in the TR

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]

	4/4	
image1.png
1. RA(Preamble)

2. RAR(TA, Grant for SRB0 & DRB)

3. RRC Connection resume request (SRB0)

4. RRC Response





