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1.	Introduction
In RAN2#113-e, RAN2 made an agreement when CG-SDT-TAT is started/restarted as follow.
Agreements
5. TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 

In the current Running MAC CR in [1], the start of CG-SDT-TAT is captured as follow.
	1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2>	apply the Timing Advance Command for PTAG;
2>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the configuration for cg-SDT-TimeAlignmentTimer is received:
2>	start or restart the cg-SDT-TimeAlignmentTimer.



However, regarding the start of CG-SDT-TAT and legacy TAT, the timer behaviors have not been sufficiently discussed. Therefore, when to start/restart the legacy TAT and CG-SDT-TAT should be discussed in detail.
In this paper, we provide our view on the start/restart of the legacy TAT and CG-SDT-TAT.

2.	Discussion
Regarding the start/restart of CG-SDT-TAT, in RAN2#113-e, RAN2 agreed to start CG-SDT-TAT upon the reception of CG-SDT-TAT configuration and to restart CG-SDT-TAT upon reception of TA command. Meanwhile, according to the current MAC specification [2], legacy TAT is started/restarted upon the reception of TAC MAC CE and RAR TAC, i.e., TAC in RAR/MsgB, without mentioning RRC state. 
However, RAN2 has not discussed whether legacy TAT and CG-SDT-TAT are started/restarted or not for all cases where RAR TAC and TAC MAC CE is provided.

	
	RRCRelease including CG-SDT configuration
	RAR TAC in RA-SDT
	TAC MAC CE in the subsequent transmission of RA-SDT
	TAC MAC CE in the subsequent transmission of CG-SDT
	RAR TAC in normal RA
	TAC MAC CE in RRC_CONN

	Legacy TAT
	Case#1
	Case#2
	Case#3
	Case#4
	Case#5: start
	Case#6: restart

	CG-SDT-TAT
	Case#7: start
	Case#8
	Case#9
	Case#10: restart
	Case#11
	Case#12


Table 1. Legacy TAT and CG-SDT-TAT upon the reception of RAR TAC and TAC MAC CE

The timer behaviors of legacy TAT and CG-SDT-TAT when RAR TAC and TAC MAC CE are received are listed in Table 1. 
Note that the timer behaviors of Cases #5, #6, #7, and #10 (marked in Cyan) are already clear as per the RAN2 agreement or current specification. In Case#5 and Case#6, legacy TAT is started/restarted because it is legacy RA procedure. In Case#7 and Case#10, CG-SDT-TAT is started/restarted based on the agreement in RAN2#113-e.

What needs to be discussed is other cases (marked in Yellow) in the table. Each case is discussed in detail below.

Regarding Case#1, we think there is no reason to start/restart legacy TAT because RRCRelease only contains the configuration for CG-SDT-TAT, not for legacy TAT. Therefore, legacy TAT does not need to start in Case#1.
Observation 1. Legacy TAT does not need to start in Case#1.

For Case#2, Case#3 and Case#4, we think legacy TAT should always start/restart. There may be a case where the network responds with RRCResume to move the UE to RRC_CONNECTED even if the UE initiates RA-SDT or CG-SDT. Then, the legacy TAT should be running for the provision of the case when the UE is moved to RRC_CONNECTED. However, the UE cannot know whether to receive RRCResume or to continue SDT procedure at the time of Case#2 and Case#4. Thus, legacy TAT should always start/restart upon the reception of RAR TAC in RA-SDT and TAC MAC CE in the subsequent transmission of CG-SDT, i.e., legacy TAT should start/restart in Case#2 and Case#4.
Observation 2. Legacy TAT should start/restart in Case#2 and Case#4.

Then, since legacy TAT starts at the time of Case#2, legacy TAT should restart in the subsequent transmission of RA-SDT. Otherwise, legacy TAT may expire during the subsequent RA-SDT procedure, and then the CG-SDT resource is cleared according to the current MAC specification. Therefore, to avoid unintended clear of CG-SDT resource, the legacy TAT should restart upon the reception of TAC MAC CE in the subsequent transmission of RA-SDT, i.e., legacy TAT should start in Case#3
Observation 3. Legacy TAT should start in Case#3.

From Observation 1, 2 and 3, legacy TAT starts/restarts when RAR TAC or TAC MAC CE is received in RA-SDT and CG-SDT. This behaviour is aligned with the legacy TAT operation and is aligned with the basic principle of legacy TAT. This means that as long as legacy TAT is running, it can be considered as uplink transmission is synchronized with the network. In other words, legacy TAT is used for the uplink synchronization even in RA-SDT and CG-SDT. Since the behaviour is aligned with legacy NR, there is no impact on the current specification and we think this is simplest way. Therefore, we propose to start/restart legacy TAT when RAR TAC and TAC MAC CE is received, as in legacy NR.
Proposal 1. Legacy TAT starts/restarts when RAR TAC and TAC MAC CE is received in RA-SDT and CG-SDT, as in legacy NR.

Next, we’d like to discuss CG-SDT-TAT behaviour. 
In Case#8, we think there is no need to start CG-SDT-TAT. As mentioned above, the uplink transmission is synchronized by using legacy TAT in RA-SDT. Thus, even if CG-SDT-TAT starts, the running CG-SDT-TAT is useless in RA-SDT and does not need to start. 
It may be thought that CG-SDT-TAT needs to be kept running. This is because CG-SDT-TAT may be used in CG-SDT after the completion of ongoing RA-SDT. However, CG-SDT-TAT may be re-configured when RRCRelease message is received, and the CG-SDT-TAT would start according to Case#7. Thus, CG-SDT-TAT does not need to start in Case#8. Then, since CG-SDT-TAT does not start when RA-SDT is initiated, there is no reason to start it upon the reception of TAC MAC CE in the subsequent transmission of RA-SDT, i.e., CG-SDT-TAT does not need to start in Case#9.
Observation 4. CG-SDT-TAT does not need to start in Case#8 and Case#9.

In legacy NR, the uplink transmission is synchronized by using legacy TAT. Since the CG-SDT-TAT is useless in normal RA and CG-SDT-TAT is expected to re-configure when RRCRelease message is received, CG-SDT-TAT does not need to start in Case#11, as in Case#8. Then, CG-SDT-TAT is not started when normal RA is initiated, there is no reason to start the timer, as in Case#12.
Observation 5. CG-SDT-TAT does not need to start in Case#11 and Case#12.

From Observation 4 and 5 and the agreement of RAN2#113-e, the CG-SDT-TAT starts when CG-SDT is configured and restarts when TAC MAC CE is received in the subsequent transmission of CG-SDT. This means CG-SDT-TAT is used for the validity of CG-SDT resource. Since the start of CG-SDT-TAT is only associated with CG-SDT, i.e., CG-SDT-TAT does not start in RA-SDT and normal RA, the CG-SDT-TAT behaviour is simple and it simplifies the modelling of RA-SDT and CG-SDT. Therefore, we propose to start CG-SDT-TAT when CG-SDT is configured via RRCRelease and to restart CG-SDT-TAT upon the reception of TAC MAC CE in the subsequent transmission of CG-SDT.
Proposal 2. CG-SDT-TAT starts when CG-SDT is configured via RRCRelease and restarts upon the reception of TAC MAC CE in the subsequent transmission of CG-SDT.

Based on Proposal 1 and Proposal 2, the timer behaviors of Legacy TAT and CG-SDT-TAT are shown in the table below.
	
	RRCRelease including CG-SDT configuration
	RAR TAC in RA-SDT
	TAC MAC CE in the subsequent transmission of RA-SDT
	TAC MAC CE in the subsequent transmission of CG-SDT
	RAR TAC in normal RA
	TAC MAC CE in RRC_CONN

	Legacy TAT
	Not start
	Start
	Start
	Start/Restart
	Start
	Restart

	CG-SDT-TAT
	Start
	Not start
	Not start
	Restart
	Not start
	Not start


Table 2. Legacy TAT and CG-SDT-TAT upon the reception of RAR TAC and TAC MAC CE

For the CG-SDT operation, it is essential that CG-TAT-SDT and TA are properly configured. Though there were no firm agreement, we assume the network would provide those values together with CG-SDT configuration in RRCRelease message. It would be good to make this assumption as an agreement.
Proposal 3. Both CG-SDT-TAT value and TA value are provided when CG-SDT is configured via RRCRelease message.

[bookmark: _GoBack]3.	Conclusion
In this document, we discuss the start/restart condition of legacy TAT and CG-SDT-TAT, and made proposals as following.
Proposal 1. Legacy TAT starts/restarts when RAR TAC and TAC MAC CE is received in RA-SDT and CG-SDT, as in legacy NR.
Proposal 2. CG-SDT-TAT starts when CG-SDT is configured via RRCRelease and restarts upon the reception of TAC MAC CE in the subsequent transmission of CG-SDT.
Proposal 3. Both CG-SDT-TAT value and TA value are provided when CG-SDT is configured via RRCRelease message.

4.	Reference
[1] R2-21xxxxx	[Post115-e][507][SDT] MAC running CR update (Huawei)		Huawei 
[2] TS 38.321	Medium Access Control (MAC) protocol specification	V16.6.0
1

4

