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1. Introduction

In previous RAN2#98 meetings, RAN2 agreed the RRC procedure of the RRC state transition from RRC_INACTIVE state.

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. 

In RAN2#99bis meeting, RAN2 also agreed that the inactive UE can be transited to idle or inactive state with MSG 4 in SRB1 when the inactive UE tries to resume a RRC connection.
Agreements

1
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer).
2
INACTIVE related parameters/configuration should not be updated by a MSG4 sent over SRB0 (as it is a non-protected message).

3
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE back into INACTIVE (i.e. not rejected). (RNA update use case)

4
The MSG4 (i.e. not rejected) of agreement 3 can configure at least the same parameters as can be configured by the message that moves the UE to inactive (e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information). (security framework are to be discussed independently)
5
A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.

5.1
This MSG4 (i.e. SRB1 release to IDLE) can carry same information as RRC Connection release kind of message (e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information).
6
UE in INACTIVE, trying to resume an RRC connection, cannot receive MSG4 sent over SRB0 (without Integrity protection) to move the UE into IDLE to stay in IDLE (i.e. not precluding use of fallback to RRC Connection Establishment).
However, it is not clear the RRC procedure looks like when the inactive UE is transited to idle or inactive state with MSG 4 in SRB 1. In this paper, we will propose the RRC procedure and how many steps in this RRC procedure.
2. Discussion

When the inactive UE tries to resume the RRC procedure, there are following 4 cases to be handled by the gNB.
Case 1: the network will reject the RRC Resume Request with MSG4 in SRB0.

Case 2: the network will command the UE go to the RRC_CONNECTED state with MSG4 in SRB1.

Case 3: the network will command the UE go to the RRC_INACTIVE state with MSG4 in SRB1.

Case 4: the network will command the UE go to the RRC_IDLE state with MSG4 in SRB1.

In RAN2#101 meeting, RAN2 confirmed that moving the UE to RRC_CONNECTED or RRC_IDLE in response to RNAU is allowed and up to gNB decision. So for the above 4 cases, it is also up to gNB decision to command the UE go to RRC_CONNECTED state or RRC_INACTIVE state or RRC_IDLE state or reject the RRC Resume Request with MSG4 in SRB0.
Proposal 1: it is up to gNB decision to command the UE go to RRC_CONNECTED state or RRC_INACTIVE state or RRC_IDLE state or reject the RRC Resume Request with MSG4 in SRB0.

For case 1, it is the same as LTE. The RRC Connection Reject message follows the RRC Connection Resume Request message in SRB0.
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Proposal 2: the two step RRC procedure is used when the network rejects the RRC Resume Request with MSG4 in SRB0 and LTE is baseline.

For case 3 and 4, the inactive UE is trying to resume the RRC connection and the RRC Resume Request message is transmitted to the gNB. If the gNB decides to command the UE to the RRC_CONNECTED state, then the gNB will send the MSG 4 with the RRC resume kind of message and UE will send the RRC Resume complete kind of message to the gNB. So, in this case, a three step RRC procedure is used. If the gNB decides to command the UE to switch to the RRC_INACTIVE or RRC_IDLE state, there are 2 possibility based on previous agreements.

Possibility 1: Using 3 step RRC procedures when the gNB decides to command UE go to RRC_INACTIVE state or RRC_IDLE state (RRC Resume Request, RRC Resume, and RRC Resume Complete).
Possibility 2: Using 2 step RRC procedure when the gNB decides to command UE go to RRC_INACTIVE state or RRC_IDLE state (RRC Resume Request, RRC Release (including releasing to inactive or releasing to idle).

In RAN2#97bis meeting, RAN2 agreed that RAN2 aims to limit the number of RRC messages, i.e. avoid introducing several messages with similar content/ similar procedural handling.
For the 4 cases, it is up to gNB implementation to determine which RRC state the UE should go when the UE initialize the RRC resume procedure. So the UE will always send the RRC resume request message in MSG3. 

If the 3 step RRC procedure is used, there is no need to define another RRC procedure which is different from RRC resume procedure from RRC_INACTIVE to RRC_CONNECTED state transition. So if the RRC Resume procedure is reused for the two cases, the UE should be informed the RRC state after the reception of MSG 4. The MSG 4 includes the indication to indicate the RRC state of UE will be.

Furthermore, the MSG 4 will include the RRC inactive related information if the UE will stay in the RRC_INACTIVE state, e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information. The MSG 4 will include the information like the information included in RRC Connection Release if the UE will stay in the RRC_IDLE state, e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information. So RAN2 is asked to confirm whether the network needs a response message to confirm the configuration.

In RAN2#99 meeting, RAN2 agreed that a RRC Connection Release kind of message is used and is sent over SRB1 for CONNECTED to INACTIVE RRC transition. After the sending the MSG 3, the UE will resume SRB1, but the UE is still in RRC_INACTIVE state and have not RRC connection yet. So if the MSG4 still uses the RRC Connection Release kind of message to command the UE go to RRC_INACTIVE/RRC_IDLE state, the “RRC Connection Release” message name seems not perfect here. But it seems it is not necessary to define new RRC message for case 3 and case 4 due to the similar function. So RAN2 needs to confirm whether RRC Connection Release like message could be reused here although the RRC connection of the UE is not resumed completely.
Proposal 3: If using two step RRC procedure, RAN2 needs to confirm whether RRC Connection Release like message could be reused here although the RRC connection of the UE is not resumed completely and RAN2 also needs to confirm whether the network need a response message to confirm the new configuration in MSG 4.

Proposal 4: If using three step RRC procedures, an indication is included in the RRC Resume kind of message to indicate the RRC state the UE will be.
3. Conclusions:

In this contribution, we discuss the RRC procedure used for the RRC_INACTIVE to RRC_INACTIVE or RRC_IDLE state with MSG 4 in SRB1, we propose:

Proposal 1: it is up to gNB decision to command the UE go to RRC_CONNECTED state or RRC_INACTIVE state or RRC_IDLE state or reject the RRC Resume Request with MSG4 in SRB0.

Proposal 2: the two step RRC procedure is used when the network rejects the RRC Resume Request with MSG4 in SRB0 and LTE is baseline.

Proposal 3: If using two step RRC procedure, RAN2 needs to confirm whether RRC Connection Release like message could be reused here although the RRC connection of the UE is not resumed completely and RAN2 also needs to confirm whether the network need a response message to confirm the new configuration in MSG 4.
Proposal 4: If using three step RRC procedures, an indication is included in the RRC Resume kind of message to indicate the RRC state the UE will be.
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