3GPP TSG-CT WG1 Meeting #141e
C1-232131
Online 17– 21 April 2023

Source:
Ericsson
Title:
Discussion on UAC for UE to reconnect to NW when RAN timing synchronization status change
Agenda item:
18.2.11
Document for:
Discussion
1. Abstract

This document discusses the RAN2 question to CT1 in the Reply LS on Proposed method for Time Synchronization status reporting to UE(s). It explains rationale on the reply LS and changes proposed in C1-232132 [1] C1-232133 [2], and C1-232134 [3].
2. Discussion

2.1 Introduction

In the RAN2 reply LS:
From SA2 perspective, it is not required that the UE always transitions to RRC_CONNECTED immediately to retrieve the latest available clock quality information. In order to reduce RACH access from many UE(s) (to move back to RRC_CONNECTED state) at the same time, the following option has been considered pending RAN2 feedback:

It can be required that RAN randomizes the UE(s) re-connecting back to the network, i.e., to spread the UEs' connection attempts in the time domain, e.g., over the course of (1) few seconds (2) one minute, (3) several minutes. RAN2 is expected to determine whether and how this can be achieved.

SA2 question: SA2 would like to kindly request RAN2 to provide feedback whether this approach is feasible.

RAN2 answer: It is feasible to randomize the UE(s) re-connection to the cell due to a new clock quality information available in the cell with current UAC framework.

Question to CT1: 

RAN2 would like to know if we can use an existing access category for the access attempt to retrieve the latest available clock quality information, e.g., the one for MO signalling, or if it would require a new one since it should not block access triggered by other MO signalling.    

There are 3 conditions for the UE(s) in 5GMM-IDLE mode or 5GMM-CONNECTED mode with RRC inactive indication to go back to 5GMM-CONNECTED mode:
· Condition 1: UE supports the reconnection to the network due to RAN timing synchronization status change (UE sets the RANtiming bit of the 5GMM capability IE to "1" in REGISTRATION REQUEST message);
· Condition 2: UE is instructed by AMF to reconnect to the network in the case when the UE determines that reference report ID has changed (AMF includes the RAN timing synchronization IE with the RecReq bit set to "Reconnection requested" in the CONFIGURATION UPDATE COMMAND message or REGISTRATION ACCEPT message);
· Condition 3: UE receives and compares the reference report ID in SIB9 and determines that the reference report ID has changed.
Condition 1 is known to both the NAS and RRC layers; condition 2 is known to NAS (AMF sends it to NAS layer); condition 3 is known to RRC layer since the SIB9 is handled by the RRC layer.
For the UE(s) in 5GMM-IDLE mode:
1) As specified in 24.501 subclause 5.6.1.1 bullet q), for the UE(s) in 5GMM-IDLE mode to transition to 5GMM-CONNECTED mode to retrieve the latest available clock quality information via RRC signaling, the service request procedure is triggered;
2) The service request procedure is a 5GMM connection management procedure;

3) According to the current 24.501 subclause 4.5.1 bullet a), access control checks shall be performed for the access attempts defined by the event of the UE in 5GMM-IDLE mode or 5GMM-IDLE mode with suspend indication over 3GPP access and an event that requires a transition to 5GMM-CONNECTED mode occurs.

4) Table 4.5.2.2 lists all the rules of access attempt mapping to access categories, for the UE NAS initiated 5GMM connection management procedure, only the access attempt for MO data is defined.
Observation-1: For the UE(s) in 5GMM-IDLE mode over 3GPP access transfer to 5GMM-CONNECTED mode to retrieve the latest available clock quality information, no existing rule can be reused for this case in Table 4.5.2.2.

Proposal-1: Add a new rule for the UE NAS initiated 5GMM connection management procedure for MO singaling to retrieve the latest available clock quality information in Table 4.5.2.2. This is reflected in the CR C1-232133 [2].
For the UE(s) in 5GMM-CONNECTED mode with RRC inactive indication, there are two approaches for the UE(s) to move back to RRC_CONNECTED state:
· Approvach-1: When the RRC receives the SIB9 message and decides the RAN timing synchronization status is changed (condition 3), RRC sends this information to NAS; NAS checks that condition 1 and 2 satisfy; NAS maps the access attempt to an access category and requests the RRC to move to RRC_CONNECTED state.

· Approvach-2: NAS passes the RAN timing synchronization IE to RRC upon receiving it from AMF (Condition 2). When the RRC receives the SIB9 message and decides the RAN timing synchronization status is changed (Condition 3), RRC checks that condition 1 and 2 satisfy, RRC moves back to RRC_CONNECTED state and sends the indication to NAS that the UE has transitioned to RRC_CONNECTED state. UAC can be specified in RRC directly for this case.

Currently, for the UE(s) in 5GMM-CONNECTED mode or 5GMM-CONNECTED mode with RRC inactive indication, the UAC are triggered by the upper layers or pending UL payload as specified in 24.501 subclause 4.5.1 bullet b).

To define a trigger initiated from lower layer for the access attempt mapping to the access category, and then request the lower layer to perform the UAC is not efficient.
Observation-2: It is more efficient for the RRC to specify access category and access identity for the access attempt to reconnect to the NW when RAN timing synchronization status change and trigger the UAC barring check in RRC directly. The NAS impact is to pass down the received reconnection requested indication in RAN timing synchronization IE.

Proposal-2: NAS passes the reconnection requested indication to lower layer when receiving the RAN timing synchronization IE from AMF. This is reflected in the CR C1-232134 [3].

3 Proposal
Observation-1: For the UE(s) in 5GMM-IDLE mode over 3GPP access transfer to 5GMM-CONNECTED mode to retrieve the latest available clock quality information, there is no existing rule can be reused for this case in Table 4.5.2.2.

Observation-2: It is more efficient for the RRC to specify which access category and access identity for this case and trigger the UAC in RRC directly. The NAS impact is to pass down the received RAN timing synchronization IE.

Proposal-1: Add a new rule for the UE NAS initiated 5GMM connection management procedure for MO singaling to retrieve the latest available clock quality information in Table 4.5.2.2. This is reflected in the CR C1-232133 [2].
Proposal-2: NAS passes the RAN timing synchronization IE to lower layer when receiving the RAN timing synchronization IE from AMF. This is reflected in the CR C1-232134 [3].
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