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1 Introduction
RAN2 has made the following agreements in RAN2#98 regarding to the RRC state transition especially for state transitions from INACTIVE to CONNECTED [1]: 
	Agreements:
1	The RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release).
2	The RRC state transition from CONNECTED to INACTIVE follows one step procedure 
3	As a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases
4	As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE. 

Agreements for the case that the UE wants to transition from INACTIVE to CONNECTED
1	Initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0
2	In case the RAN is successful in retrieving and verifying the UE context, MSG4 should be integrity protected and sent on SRB1
3	RAN2 aim that in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be ciphered and sent on SRB1
FFS Whether there may be cases where message where the MSG4 cannot be ciphered.
4	If the UE received a resume message on MSG4 on SRB1 then the UE enters RRC Connected.
4a	If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive.
FFS In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0
FFS Whether MSG 4 can be a reject to idle. 
FFS When the UE receives in MSG4 on SRB0 then the UE releases at least the AS security context and UE NAS layer should be informed.



Additionally, the email discussion [98#30][NR] RRC Connection Control (Intel) covered all RRC state transition including from IDLE to CONNECTED, from INACTIVE to CONNECTED, from CONNECTED to INACTIVE, and from INACTIVE to IDLE.
In this contribution, we focus on two issues:
Issue 1: RRC state transition from INACTIVE to CONNECTED 
Issue 2: During the resume procedure handling of the MSG4 transmission for different scenarios.
2 Discussion 
2.1 RRC state transition from INACTIVE to CONNECTED
In this subsection we discuss Issue1. As agreed in previous RAN2 meeting, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). Figure 1 shows Three-step procedure for RRC state transition from CONNECTED to INACTIVE with unified RRC messages [2]. 


Figure 1: Three-step procedure for RRC state transition from CONNECTED to INACTIVE
For the state transition from INACTIVE to CONNECTED RAN2 also agreed to discuss a 2 step procedure if it can be used for all cases.  Based on the trigger for resumption, UE transmits RRC connection request kind of message and this initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0. 
In response to MSG3, the RRC connection response (e.g. MSG4) is needed because there can be different cases: the network asks a UE to move to CONNECTED, go back to INACTIVE, or even move to IDLE. Without the MSG4 a UE does not know what to do next. Furthermore, in our understanding the complete message (e.g. MSG5) is also needed for successful resumption. This is because MSG3 is sent on SRB0 so full MAC-I cannot be included in MSG3 (note that for SRB0 PDCP entity is by-passed). MSG3 on SRB0 can only include the short MAC-I as authentication token to verify the stored UE context in old gNB. Therefore, the complete message i.e. MSG5 on SRB1 from UE is needed to carry the full MAC-I generated by the new key so that new security context is activated and synchronized between the UE and new gNB. Therefore we are wondering how the successful resumption can be accomplished with a two-step procedure with new security activated.
Proposal 1: For RRC activation procedure from INACTIVE to CONNECTED, the three-step procedure (e.g. request, response, complete) is needed for successful resumption of the connection. 
2.2 MSG4 transmission during handling transition from INACTIVE
In this subsection, we discuss Issue 2. When paging/uplink traffic is arrived or paging area update is need, UE transmits RRC connection request kind of message (i.e. MSG3) on SRB0. Based on the cause included in RRC connection request, CN/RAN load condition, the success or failure of UE context retrieval,  the new gNB can decide to transit the UE in INACTIVE to CONNECTED state or move the UE to IDLE state or even return the UE back to INACTIVE state as shown in Figure 2.
Whatever is the RAN decision, the gNB needs to send RRC connection response (i.e. MSG4) to the UE. It needs to be analysed and discussed in what scenarios the gNB sends the MSG4 on SRB1 and in what scenarios it is sent on SRB0. Note the MSG4 if sent on SRB0 is not security protected whereas when sent on SRB1 is security protected.
When the gNB is overloaded and it receives MSG3 (regardless of the cause) due to the heavy RAN, gNB admission control does not care to retrieve the UE context from the old gNB and simply can reject the UE request. In such overload case the gNB can send the RRC connection response (i.e. MSG4) on SRB0 as shown in Figure 2. 
Since the reject message will not contain any information which requires security protection such as corresponding resume ID, RAN paging area configuration, it can be sent on SRB0. In the RAN overload case the UE context is not available  the MSG4 sent on SRB0 can return the UE to INACTIVE by including a target RRC state in MSG4 as shown in Case (1) in Figure 2. The MSG4 on SRB0 will also wait time because it is RAN overload condition. 
Otherwise when it is no RAN overload situation, the gNB initiates X2 procedure for UE context retrieval (regardless of the cause in MSG3). If the UE context retrieval fails and the cause in MSG3 is RAN paging area update the gNB sends MSG4 on SRB0 moving the UE to IDLE by including a target RRC state in MSG4 as shown in Case (1) in Figure 2. If the cause is for resume and the UE context retrieval has failed then in order to transit the UE to CONNECTED state, the gNB initiates RRC setup procedure with MSG4 on SRB0 as marked with Case (2) in Figure 2.
Based on above discussion we propose:
Proposal 2a: When gNB cannot retrieve UE context, it can send the response MSG4 only on SRB0.
Proposal 2b: By sending MSG4 on SRB0 the gNB can ask a UE to move to RRC setup procedure to transit to CONNECTED (i.e. Case 3 in Figure 2).
Proposal 2c: By sending MSG4 on SRB0 the gNB ask the UE to move to IDLE depending on the scenario (i.e. Case 1 in Figure 2).
Proposal 2d: By sending MSG4 on SRB0 the gNB can ask a UE to remain in INACTIVE depending on the scenario (i.e. Case 2 from Figure 2).


 
Figure 2: RRC state transition cases from INACTIVE. 
On the other way, if gNB can retrieve UE context successfully, and the UE context is verified as valid, then MSG4 can be sent on SRB1 regardless of the cause included in MSG3. Note that MSG4 sent on SRB1 is at least integrity protected and may be ciphered if required [3]. If the cause is to resume then UE can resume to CONNECTED with the reception of MSG4 on SRB1 which may include dedicated radio resource configuration, security information etc. shown as Case(4) in Figure 2. 
If the cause in MSG4 is RAN paging area update and the UE context retrieval is successful and valid then MSG4 sent on SRB1 returns the UE to INACTIVE with Resume ID, new RAN paging area information, RAN paging cycle information etc. Note that since MSG4 is sent on SRB1 the included information is security protected. This is referred as Case (3) in Figure 2 where a target RRC state is included to inform the UE to remain in INACTIVE.  
If the UE context retrieval is successful and valid but the core network indicates core overload situation then gNB can send MSG4 on SRB1 and return the UE to either INACTIVE or move the UE to IDLE depending on the cause indicated by the core network. The MSG4 on SRB1 includes the cause indicated by core network. This is referred as Case (3) in Figure 2 where a target RRC state is included to inform the UE to remain in INACTIVE or move to IDLE.
Based on above discussion we have sufficient motivation to:
Proposal 3a: When gNB can retrieve the UE context successfully, the gNB can send the response message (i.e. MSG4) on SRB1.
Proposal 3b: By sending MSG4 on SRB1 the gNB can ask a UE to move to CONNECTED (i.e. Case 6 in Figure 2).
Proposal 3c: By sending MSG4 on SRB1 the gNB can ask a UE to move to IDLE depending on the scenario (i.e. Case 4 from Figure 2).
Proposal 3d: By sending MSG4 on SRB1 the gNB can ask a UE to remain in INACTIVE depending on the scenario (i.e. Case 5 from Figure 2).
3 Conclusion
RAN2 is requested to discuss and if possible agree on the following proposal for NR RRC state transition from INACTIVE:
Proposal 1: For RRC activation procedures from INACTIVE to CONNECTED, the three-step procedure (e.g. request, response, complete) is needed to for successful resumption of the connection.
Proposal 2a: When gNB cannot retrieve UE context successfully, it can send the response MSG4 only on SRB0.
Proposal 2b: By sending MSG4 on SRB0 the gNB can ask a UE to move to RRC setup procedure to transit to CONNECTED (i.e. Case 3 in Figure 2).
Proposal 2c: By sending MSG4 on SRB0 the gNB can ask a UE to move to IDLE or remain in INACTIVE depending on the scenario (i.e. Case 1 from Figure 2).
Proposal 2d: By sending MSG4 on SRB0 the gNB can ask a UE to remain in INACTIVE depending on the scenario (i.e. Case 2 from Figure 2).
Proposal 3a: When gNB can retrieve the UE context successfully, the gNB can send the response message i.e. MSG 4 on SRB1.
Proposal 3b: By sending MSG4 on SRB1 the gNB can ask a UE to move to CONNECTED (i.e. Case 6 in Figure 2).
Proposal 3c: By sending MSG4 on SRB1 the gNB can ask a UE to move to IDLE depending on the scenario (i.e. Case 4from Figure 2).
Proposal 3d: By sending MSG4 on SRB1 the gNB can ask a UE to remain in INACTIVE depending on the scenario (i.e. Case 5 from Figure 2).
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