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1 Introduction

The email discussion [98#30] [NR] RRC Connection Control "identified some open points for discussion about RRC Connection control. In the email discussion report [1], some proposals have been identified that might be agreeable, yet there are still some FFS point in the report. In this contribution, we provide some further analysis and proposals about the FFS.
2 Discussion


[image: image1.emf]IDLE INACTIVE CONNECTED

RRC Resume Request/RRC Connection Resume/

RRC Connection Resume Complete 

RRC Connection Inactivation/Complete 

Msg.4

RRC Release

RRC Connection Setup Request/RRC Connection setup/RRC Connection setup Complete

RRC Release

M

s

g

.

4

.

 

R

R

C

 

I

n

a

c

t

i

v

a

t

i

o

n


      Figure 1 RRC State Transition
1. Discussion point 10 
Proposal 10.1 [FFS] It is FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.
RAN2 has agreed to use one-step signaling for state transition from RRC CONNECTED to IDLE, RRC release does make sense to be used for that state transition without the need of response from UE, this is also aligned with legacy LTE way of working.
For State transition from Connected to INACTIVE, it is different to release procedure because we need to reconfigure UE with some parameters including UE context ID, suspend indication, RAN DRX cycle, RAN notification area etc. what’s more, network also needs the response from UE to complete the reconfiguration and avoid state mismatch between UE and network. Considering the objective of reconfiguration is to send UE to inactive state, it is reasonable to use RRC Connection inactivation/RRC Connection Inactivation Complete kind of message for the state transition.

Proposal 1: RRC Connection Inactivation/Complete kinds of message is used for the transition from Connected to INACTIVE state case.
2. Discussion point 12. 

Proposal 12.1 [FFS] It is FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.
INACTIVE to CONNECTED RRC transition, RLAU and re-establishment are similar procedures with AS context stored in old RAN node, and UE may access in a new serving node (UE accesses in the old RAN node is also possible), context transfer from old to new RAN node is needed and the NG connection has to be switched from old to the new serving RAN node. To simply RAN signaling design, it is beneficial to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RLAU and re-establishment.
IDLE to CONNECTED state transition is another story, NAS/AS context and NG-C/U connection shall be setup for the UE to transition from IDLE to CONNECTED. Separate message for this shall be used.
Proposal 2: Apply a unified procedure for INACTIVE to CONNECTED mode state transition, RNAU and RRC connection re-establishment. 

Proposal 3: The unified RRC connection control procedure should be 3 step RRC procedure (request, response, complete)

3. Discussion point 19

For use case "For INACTIVE to "CONNECTED" RRC transition (and immediately back to INACTIVE), when RAN successfully retrieves and verifies the UE context, RACH MSG4 (used to move UE into INACTIVE) is sent over SRB1 at least with integrity protection", it is FFS   which RRC message is used (e.g. RRC Connection Release kind of message or RRC connection suspend kind of message or other one). 
When RAN successfully retrieves and verifies the UE context, RAN may want to transition UE back to INACTIVE state without via CONECED state first and then back to INACTIVE. For example, in case UE just trigger periodic RAN notification Area update without any further data to transfer, RAN may order UE transition to INACTIVE state directly via Msg.4. Some configuration parameter including suspend indication is needed to configure to UE. So we prefer to use the same message as the one used for connected to inactive state transition.
Proposal 4: Same message as the one used for CONNECTED to INACTIVE transition is used for INACTIVE to INACTIVE RRC transition.
Proposal 5: UE can be moved from INACTIVE to INACTIVE directly via MSG4 without transition to CONNECTED and then immediately back to INACTIVE.
4. Discussion point 23

It is [FFS] whether to define the optimization to send NAS PDU over RRC Connection Resume Complete kind of message sent on SRB1 (if not, SRB2 is used). 
NAS PDU can be used for TAU. If SRB2 was setup, it can be sent in SRB2 after MSG5 e.g. RRC Connection Resume Complete kind of message (MSG5 is needed at least for CN selection information). But to reduce signaling cost and latency, such NAS PDU can be carried in MSG5 just as LTE to carry first NAS message in SRB1.
Proposal 6: NAS PDU can be included in the MSG5 for the state transition from RRC_INACTIVE to RRC_CONNECTED state transition case. 

5. Discussion point 28 
[To discuss] To discuss whether to consider point (c) upon UE enters into any cell state or not finding a suitable cell or getting out of service. Consider the option (c.1) FFS until it is closed whether the PLMN selection is allowed while in INACTIVE, or option (c.2) keep UE in INACTIVE
First, SA2 has agreed that UE in INACTIVE state shall support PLMN selection. Second, if UE enters into any cell states or not finding a suitable cell or getting out of service but keeping in INACTIVE states, UE cannot receive Paging from network in time, including both CN paging and RAN Paging. This will lead to bad user experience.
So it would be better to let UE start PLMN selection to find a suitable PLMN and cell to camp.
Proposal 7: UE performs PLMN selection procedures when it enters into any cell state or not finding a suitable cell or getting out of service.
6. Discussion point 29

[To discuss] To discuss, whether to a UE can be moved from CONNECTED to INACTIVE via MSG4 (the question also relates discussion point 20 as it is related to the direct transition to IDLE during resumption via MSG4).
The same reason as Discussion point 19, UE can be moved from INACTIVE to INACTIVE directly via MSG4 without transition to CONNECTED and then immediately back to INACTIVE.
In general, we propose RRC state transition signalling procedure as figure 1, RAN2 is kindly requested to discuss and adopt it.
3 Summary
Proposal 1: RRC Connection Inactivation/Complete kinds of message is used for the transition from Connected to INACTIVE state case.
Proposal 2: Apply a unified procedure for INACTIVE to CONNECTED mode state transition, RNAU and RRC connection re-establishment 

Proposal 3: The unified RRC connection control procedure should be 3 step RRC procedure (request, response, complete)
Proposal 4: Same message as the one used for CONNECTED to INACTIVE transition is used for INACTIVE to INACTIVE RRC transition.

Proposal 5: UE can be moved from INACTIVE to INACTIVE directly via MSG4 without transition to CONNECTED and then immediately back to INACTIVE.
Proposal 6: NAS PDU can be included in the MSG5 for the state transition from RRC_INACTIVE to RRC_CONNECTED state transition case. 

Proposal 7: UE performs PLMN selection procedures when it enters into any cell state or not finding a suitable cell or getting out of service.
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