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First Modified Subclause
16.8.x1	Network timing synchronization monitoring
16.8.x1.1	General
While time synchronization service is offered by the 5GS, the network timing synchronization status of the gNB may change. The gNB detects timing synchronization degradation or improvement locally and informs the consumer of the information as follows:
-	TSCTSF may receive information about timing synchronization status from the gNB via the AMF based on node-level reporting configuration;
-	UE may receive clock quality information from the gNB based on UE-level clock quality control information.
16.8.x1.2	Network timing synchronization monitoring towards CN
For NG-RAN timing synchronization monitoring support, the 5GC initiates RAN Timing Synchronisation Status (TSS) Reporting procedure to obtain the change of network timing synchronization status of gNBs. 
The gNB may receive RAN timing synchronization status information request from the AMF, see TS 23.501 [3]. The RAN timing synchronization status information includes the gNB node-level information about timing synchronization operation status. The gNB timing synchronization status may comprise one or more of the following information elements: synchronization state, traceability to UTC, traceability to GNSS, clock frequency stability, clock accuracy, parent time source, as defined in Table 5.27.1.12-1 in TS 23.501 [3]. 
Based on NG-RAN’s capabilities of reporting timing synchronisaation status, NG-RAN accepts or rejects the request from AMF. NG-RAN can be pre-configured with thresholds for attributes on timing synchronisation status reporting via OAM. When the thresholds are met or exceeded, events will be triggered and NG-RAN reports Timing Synchronization Status to AMF. For detailed procedure on the Timing Synchronization Status reporting, refer to TS 38.401 Clause 8.x.1 [4].  
16.8.x1.3	Network timing synchronization monitoring towards UE
The gNB may receive clock quality reporting control information for a UE from the AMF, see TS 23.501 [3]. The clock quality reporting control information contains the clock quality detail level (i.e., “metrics” or “acceptable/not acceptable indication”) and clock quality acceptance criteria for the UE (if the clock quality detail level equals "acceptable/not acceptable indication”). Based on the clock quality reporting control information, the gNB determines how to provision clock quality information to the UE:
-	If the clock quality detail level equals "clock quality metrics", the gNB provides clock quality metrics supported by the gNB to the UE, i.e., one or more of the following information elements: synchronization state, traceability to UTC, traceability to GNSS, clock frequency stability, clock accuracy, parent time source, as defined in Table 5.27.1.12-1 in TS 23.501 [3].
-	If the clock quality detail level equals "acceptable/not acceptable indication", the gNB indicates “acceptable” to the UE if the gNB's timing synchronization status matches the acceptance criteria received from the AMF; otherwise, the gNB indicates "not acceptable" to the UE. Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1 in TS 23.501 [3].
To provision clock quality information to the UEs:
-	For UEs in the RRC CONNECTED state, the gNB uses unicast RRC signaling. The RRC signaling includes Event ID and clock quality information.
-	For UEs that are not in the RRC_CONNECTED state, the UE first needs to establish or resume the RRC connection to receive the gNB timing synchronization status information from the gNB via unicast RRC signaling. The gNB broadcasts Event ID in SIB9 to notify its timing synchronization status. Event ID or gNB ID change serves as a notification for the UEs reading the SIB information that there is new RAN timing synchronization status information available.
The following figure describes the signalling procedure of gNB reporting clock quality information to a UE:


Figure 16.8.x1-1: Signalling procedure of gNB reporting clock quality information to a UE
0.	The gNB node is pre-configured for the thresholds for each timing synchronization status attribute as described in clause 5.27.1.12 in TS 23.501 [2]. If there is a change on its primary source so that the thresholds are exceeded or met again, the NG-RAN node detects a change on its timing synchronization status (e.g., degradation, failure, recovery).
1.	The gNB notifies a change on its timing synchronization operation using Event ID in SIB9. The Event ID scope is local to gNB.
2.	The UE in RRC_INACTIVE or RRC_IDLE determines if there is clock quality information update available at the gNB based on SIB9 information. For a UE in RRC_CONNECTED status, steps 2-3 can be skipped.
3.	If there is a RAN timing synchronization status update available, the UE’s RRC layer indicates this to the NAS layer which may request the RRC layer to initiate RRC Setup or RRC Resume procedure.
4.	The gNB determines clock quality information reporting to the UE (e.g., metrics or “acceptable/not acceptable”).
5.	The gNB sends the clock quality information to the UE via unicast RRC signaling.
16.8.x2	RAN feedback for adaptation of Burst Arrival Time and Periodicity
The NG-RAN may support the proative feedback and reactive feedback mechanisms as specified in TS 23. 501 [3]. The NG-RAN can provide the feedback in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL) for a QoS flow. 
Next Modified Subclause
16.y	Support for TSN enabled Transport Network
The NG-RAN may support the TSN enabled Transport Network during PDU Session Resource establishment or modification procedure as specified in TS 23. 501 [3]. 
Next Modified Subclause
[bookmark: _Toc139018336]18.1	Support of SDT procedure over RACH
For SDT procedure over RACH, if the UE accesses a gNB other than the last serving gNB, the UL SDT data/signalling is buffered at the receiving gNB, and then the receiving gNB triggers the XnAP Retrieve UE Context procedure. The receiving gNB indicates SDT to the last serving gNB and the last serving gNB decides whether to relocate the UE context or not. Other SDT assistance information (e.g., single packet, multiple packets) may also be provided by the receiving gNB to help the decision of UE context relocation. If the UE is configured with the clock quality control information, the last serving gNB may perform full UE context relocation.
If the last serving gNB decides not to relocate the full UE context, it transfers a partial UE context containing SDT RLC context information necessary for the receiving gNB to handle SDT via the Partial UE Context Transfer procedure.
Then, in case SDT is used for user data over DRBs, UL/DL tunnels are established for DRBs configured for SDT between the receiving gNB and the last serving gNB. The PDCP PDU of UL/DL data is transferred over the tunnels, until the last serving gNB terminates the SDT session and directs the UE to continue in RRC_INACTIVE by sending the RRCRelease message.
Or in case SDT is used for signalling, SRB PDCP PDUs are transferred between the receiving gNB and the last serving gNB via the XnAP RRC Transfer procedure, until the last serving gNB terminates the SDT session and directs the UE to continue in RRC_INACTIVE by sending the RRCRelease message.
During the SDT session, in case the receiving gNB detects that no more packets are to be transmitted, or radio link problem is detected, the receiving gNB may also request to terminate the SDT session to the last serving gNB via the UE Context Retrieve Confirmation procedure.
End of Changes
image1.wmf
U

E

g

N

B

R

R

C

_

I

N

A

C

T

I

V

E

/

I

D

L

E

 

s

t

a

t

e

0

.

 

T

i

m

e

 

s

y

n

c

h

r

o

n

i

z

a

t

i

o

n

s

t

a

t

u

s

 

c

h

a

n

g

e

 

a

t

 

t

h

e

 

g

N

B

1

.

 

S

I

B

9

(

E

v

e

n

t

 

I

D

)

2

.

 

U

E

 

d

e

t

e

r

m

i

n

e

s

 

i

f

 

t

h

e

r

e

i

s

 

c

l

o

c

k

 

q

u

a

l

i

t

y

i

n

f

o

r

m

a

t

i

o

n

 

u

p

d

a

t

e

a

v

a

i

l

a

b

l

e

3

.

 

R

R

C

 

S

e

t

u

p

 

f

o

r

 

R

R

C

_

I

D

L

E

 

o

r

R

R

C

 

R

e

s

u

m

e

 

f

o

r

 

R

R

C

_

I

N

A

C

T

I

V

E

4

.

 

g

N

B

 

d

e

t

e

r

m

i

n

e

s

 

c

l

o

c

k

q

u

a

l

i

t

y

 

i

n

f

o

r

m

a

t

i

o

n

r

e

p

o

r

t

i

n

g

 

f

o

r

 

t

h

e

 

U

E

5

.

 

D

L

I

n

f

o

T

r

a

n

s

f

e

r

 

m

e

s

s

a

g

e

(

c

l

o

c

k

 

q

u

a

l

i

t

y

 

i

n

f

o

r

m

a

t

i

o

n

)


oleObject1.bin

