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1. Introduction

In SA2 FS_5TRS_URLLC SI, the key issue #1 is 5GS network timing synchronization status and reporting [1]. During SA2#154-AH-e meeting, SA2 has sent one LS [2] to RAN2 and RAN3, to share their conclusion for the key issue #1, and also to ask for feedback of the following excerpted questions:
	SA2 question: SA2 would like to kindly request RAN2 and RAN3 to provide feedback whether both scopes (group of cells per gNB, group of cells across gNBs) can be beneficial and supported.

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

SA2 question: SA2 would like to kindly request RAN3 to provide feedback whether the following attributes are available in RAN: time source, traceability to UTC or GNSS, synchronization state, clock accuracy, clock frequency stability, PTP clockClass.


In this contribution, we will provide our answers to the two questions relevant with RAN2.

2. Discussion
2.1 On the scope of the reference report ID
As described in the LS [2], the RAN node is required to broadcast a reference report ID in SIB9, so that the UE can decide if the clock quality is changed or not.
	With respect to informing UEs in RRC_Inactive/Idle about a change of the RAN clock quality, SA2 has concluded the following:

-
The gNB includes in SIB9 a reference report ID as a notification for the UEs reading the SIB9 that there is new clock quality information available. The UE compares the reference report ID with locally stored reference report ID to determine if it had retrieved the last available clock quality information already.

-
The reference report ID consists of the scope of the report ID and an Event ID (an integer). Scope may either identify a group of cells within a single gNB or a group of cells across gNBs. The latter would reduce the amount of signalling even further since then UEs that move to another gNB would not need to retrieve the clock quality details.
SA2 question: SA2 would like to kindly request RAN2 and RAN3 to provide feedback whether both scopes (group of cells per gNB, group of cells across gNBs) can be beneficial and supported.


As captured in [3], the clock quality information can contain the following parameters:

	Information Name
	Description
	Category

	Synchronization state
	Indicates the state of the node synchronization, represented by the values “Locked”, “Holdover”, or “Freerun” (NOTE 1).
	Optional

	Synchronization performance
	Traceable to UTC

Traceable to GNSS

Frequency stability
	Optional

	Clock quality
	clock accuracy
	Optional

	Time source
	Describes the primary source the node is currently using, represented by the values “SyncE”, “PTP”, “GNSS”, “atomic clock”, “terrestrial radio”, “serial time code”, “NTP”, “hand set”, “other”.
	Optional

	Editor’s Note : Information elements contained in NG-RAN depends on RAN capabilities to determine them and pending RAN WGs feedback.
NOTE 2: 
Clock is in the “Locked”, “Holdover”, or “Freerun” mode, as defined in ITU-T G.810 [X].



RAN3 will discuss whether RAN node has the capabilities to determine synchronization state, synchronization performance, clock quality and time source. If RAN node has such capabilities, we think it can be difficult for different gNBs share the same clock quality attribute, because all these attributes are RAN node specific. For example, the clock accuracy depends on the total synchronization error caused by multiple PTP hops and would probably be different among gNBs if they have different number of hops to the same time source. Hence in our understanding, the clock quality attribute should be at gNB-level granularity, i.e. the across gNB granularity is not expected at least in this release. 
Proposal 1: From RAN2’s perspective, the scope of the reference report ID shall be group of cells per gNB, while the scope of cells across gNBs is not expected, if RAN node has the capabilities to determine synchronization state, synchronization performance, clock quality or time resource.
2.2 RAN randomizes the UE(s) re-connecting back to the network
In the LS [4] to SA2 in the last RAN2 meeting, RAN2 clarified that from RAN2 perspective, it would be good to avoid all IDLE or INACTIVE UEs going to connected at the same time, which may cause access congestion to the air interface. Accordingly, in the reply LS [2], SA2 provided further information and asked a question as follows:
	With respect to the point raised by RAN2 in the LS response on 5GS time synchronization status report towards the UE(s) in R2-2213048 ("If dedicated information is required, from RAN2 perspective, it would be good to avoid all UEs going to connected at the same time."), SA2 has concluded the following:
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.


Currently in NR, unified access control (UAC) was designed to avoid many UEs’ accessing to the network at the same time. The UAC procedure shall be performed by UEs when initiating a new access attempt. 
In UAC, each access attempt is mapped to one Access Category and one or more Access Identities. When a UE initiates an access attempt, NAS layer will indicate an Access Category and one or more Access Identities to AS layer. The AS layer will perform access barring check for the access attempt, based on the Access Category, as well as the access barring parameters associated with the Access Category which are broadcasted by the network. For each Access Category, the network sets a group of access barring parameters including:

· a uac-BarringForAccessIdentity bitmap to indicate whether access attempt is allowed for each Access Identity. For the indicated one or more Access Identities, if at least one Access Identity is allowed based on the bitmap, the access attempt is considered as allowed. Otherwise, the access attempt is barred;
· a uac-BarringFactor to control the probability that access attempt is allowed during the access barring check; and 
· a uac-BarringTime to control the average time that access attempt for the Access Category is not allowed after an access attempt was barred at the access barring check. 
The detailed procedure of access barring check is captured in clause 5.3.14.5 of RRC spec TS 38.331. 
Assuming a scenario where a bunch of UEs initiate access attempts associated with the same Access Category at the same time, yet the uac-BarringForAccessIdentity bitmap indicates the associated Access Identities are not allowed, all UEs shall  perform the probability control check by uac-BarringFactor parameter, only the passed UEs are allowed to perform the remaining access procedure (e.g. random access) immediately. For the other UEs which are considered as barred, the barring time of each UE for the Access Category is also randomized as shown in the following spec texts, which are quoted from clause 5.3.14.5 of RRC spec.
	1>
if the access attempt is considered as barred:

2>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

2>
start timer T390 for the Access Category with the timer value calculated as follows, using the uac-BarringTime included in "UAC barring parameter":


T390 = (0.7+ 0.6 * rand) * uac-BarringTime.


Based on the above consideration, we observed that, if the network configures UE with proper access barring parameters for Access Categories and Access Identities, the UAC scheme is able to randomize the timing of IDLE/INACTIVE UEs (re-)accessing back to the network, even when the UEs initiate access attempts associated with the same Access Category at the same time.
Observation 1: Unified access control is able to randomize the timing of IDLE/INACTIVE UE(s) (re-)connecting back to the network.

Since UAC is already designed for the purpose of congestion control and well-matched as a solution for the congestion issue mentioned in SA2 LS, we should stick to use the UAC scheme to randomize UE(s) accessing for retrieving clock quality information.
Proposal 2: Reply to SA2 that the approach mentioned by SA2 LS is feasible and RAN2 recommends to use the existing Unified Access Control method to randomize UE accessing.
In the current spec [5], there is no standardized Access Category or Access Identity corresponds to access attempt for retrieving the latest available clock quality information. In order to implement the randomization of UEs accessing for retrieving clock quality information through UAC, we think the following options can be considered:

Option 1: define a special Access Category associated with the access attempt for retrieving clock quality information. In this option, the network can set particular access barring parameters for the randomization for retrieving clock quality information. Currently there are multiple standardized Access Categories and a set of Access Category numbers which are reserved for operator-defined usage. It could be considered to introduce a new standardized Access Category for the above purpose, or use one of operator-defined Access Category. 
Option 2: define a special Access Identity associated with the access for retrieving clock quality information is introduced. Currently, the network configures the access barring parameters per Access Category. In this option, it is not clear which Access Category shall be used by the UE, when it initiates an access attempt for the above purpose. Perhaps a mapping between the new Access Identity and Access Categories is required. 
For either option 1 or option 2, input from CT1 may be needed. Based on the above consideration, we propose to send the reply LS also to CT1, to check if it is feasible to use UAC procedure for the access attempt to retrieve the latest available clock quality information, e.g. by defining a  special Access Category, or a special Access Identity.
Proposal 3: Send the reply LS to CT1 to check if it is feasible to use UAC procedure for the access attempt to retrieve the latest available clock quality information, e.g. by defining a special Access Category, or a special Access Identity.
3. Conclusion

In this contribution, we have discussed the questions asked by SA2 for time synchronization status notification towards UE(s), and we provided our answers. In summary, we have made the following observation and proposals:
Observation 1: Unified access control is able to randomize the timing of IDLE/INACTIVE UE(s) (re-)connecting back to the network.

Proposal 1: From RAN2’s perspective, the scope of the reference report ID shall be group of cells per gNB, while the scope of cells across gNBs is not expected, if RAN node has the capabilities on synchronization state, synchronization performance, clock quality or time resource.
Proposal 2: Reply to SA2 that the approach mentioned by SA2 LS is feasible and RAN2 recommends to use the existing Unified Access Control method to randomize UE accessing.
Proposal 3: Send the reply LS to CT1 to check if it is feasible to use UAC procedure for the access attempt to retrieve the latest available clock quality information, e.g. by defining a special Access Category, or a special Access Identity.
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