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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116-e meeting, various agreements were achieved on CG-SDT[1].
	=>	Assumption that we won’t have L1 feedback as a functionality.  Discuss subsequent and autonomous CG transmissions with email discussion. 

	Agreements
1. The Rel-16 CG configuration mechanism in licensed band is reused the baseline for CG-SDT.
2. At least for initial transmission we will have a mechanism to allow the UE to transmit the message again.  FFS for retransmission for subsequent. 
3. The UE uses/selects the same HARQ process for retransmission 
4. The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission. The first “valid” PDCCH occasion is defined in RAN1
5. The “CG-SDT timer” can be started/restarted during for initial and subsequent transmissions
6. The UE restarts the “CG-SDT timer” at least:
upon the PUSCH retransmission indicated by the CS-RNTI PDCCH
after each CG-SDT transmission
7.	The “CG-SDT timer” stops at least:
When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject)
8.	The Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band is reused as the baseline for CG-SDT
9.	The UE is allowed to initiate subsequent UL data transmission only after the reception of confirmation of initial transmission from the gNB
10.	The UE can use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase
11.	The following CG-SDT configurations are per UE:
	The new TA timer in RRC_INACTIVE
	The RSRP change threshold for TA validation mechanism in SDT
	The SSB RSRP threshold for beam selection


In this paper, we discuss the issues on how to maintain “CG-SDT timer”, autonomous (re-)transmission in CG-SDT and other leftover issues.
Discussion
2.1. Initial transmission
Based on the current running CR, the UE will start cg-SDT-Timer at the first valid PDCCH occasion according to after the transmission is performed. And the UE will perform autonomous retransmission when cg-SDT-Timer expires. The whole procedure is illustrated in Figure 1. The mechanism for autonomous retransmission is beneficial especially when the network does not detect that the UE performs initial transmission of CG-SDT. But on the other hand, this mechanism is time consuming. This is because, we have agreed that the Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band, i.e. based on timing, is reused. And autonomous retransmission can only be transmitted on the CG resource using the same HARQ process ID. In this case, it is necessary to define one maximum numbers or one timer for autonomous retransmission. Otherwise, the UE will retransmit the packet again and again. When the retransmission number reaches the maximum number or the timer expires, CG-SDT transmission failure can be declared. Hence, it is proposed that:


 
Figure 1: Failed initial transmission in CG-SDT
[bookmark: _Toc92705758]Proposal 1: If autonomous retransmission is supported, maximum retransmission number or one timer should be defined.
[bookmark: _Toc92705759]Proposal 2: if the maximum retransmission number is reached or the timer expires, failure for initial transmission of CG-SDT is declared.
2.2. Subsequent transmission
In accordance to the current running CR, autonomous retransmission is only triggered for initial transmission with no acknowledgement for the transmission has been received. For subsequent transmission, autonomous retransmission is not captured. Since, the network is aware of subsequent transmission of the UE. So the same mechanism like RRC CONNECTED can be reused, i.e. configuredGrantTimer can be used. When configuredGrantTimer expires, the UE will assume the transmission successful and when the UE receives network retransmission scheduling for the subsequent transmission, the UE will perform retransmission accordingly.
[bookmark: _Toc92705760]Proposal 3: Reuse the transmission mechanism in RRC_CONNECTED for subsequent transmission for CG-SDT.
2.3. PDCCH monitoring
It is captured in the running CR that the UE will monitor PDCCH when cg-SDT-Timer for any HARQ process configured for configured grant type 1 for CG-SDT.
	When cg-SDT-Timer is configured, the UE monitors PDCCH addressed to CS-RNTI or C-RNTI when the timer is running for any HARQ process configured for configured grant type 1 for CG-SDT. 


However, it is still unclear about the UE behavior when cg-SDT-Timer is not running. When the UE receives confirmation for initial transmission, the network can also schedule potential downlink or uplink transmission even cg-SDT-Timer is not running. If the UE can only monitor PDCCH when cg-SDT-Timer is running, it brings restrictions on scheduling. Unlike DRX, the UE will wake up periodically, so the network can control signaling on the next DRX on duration. In CG-SDT, the UE may not perform UL transmission on the next CG period, since it has been agreed that uplink skipping in R15/R16 will be supported for CG-SDT. So the UE maybe not reachable when the UE performs subsequent transmission after reception of confirmation for the initial transmission and cg-SDT-Timer expires, until the UE performs UL transmission. This is low efficiency.
Observation 1: if the UE only monitors PDCCH when cg-SDT-Timer is running, it restricts the scheduling flexibility and low efficiency.
In RA-SDT, it was agreed that:
	14. No new timer (other than the SDT failure detection timer) is introduced to control the PDCCH monitoring during subsequent transmissions in RA-SDT


It implies that there is no timer to restrict when the UE will monitor PDCCH. For CG-SDT, we can propose that:
[bookmark: _Toc92705761]Proposal 4: the UE can monitor PDCCH when cg-SDT-Timer is not running.
2.4. RSRP based TA validation for CG-SDT
In last RAN2 e-meeting, we agreed:
	Highest N SSBs of all SSBs actually transmitted as indicated in SIB1 is used for RSRP based TA validation.


However, it is not clear whether the parameter N is a new parameter and configured via RRCRelease message, or the parameter nrofSS-BlocksToAverage in SIB2 which is used for a cell measurement quantity for cell reselection is reused.
If the parameter nrofSS-BlocksToAverage in SIB2 is reused, RSRP of serving cell for cell reselection can be reused for TA validation for CG-SDT. It can reduce UE complexity as the UE doesn’t need to obtain and maintain additional cell level measurement quantity of serving cell for CG-SDT.
In addition, it was agreed that RSRP threshold is used to select between SDT and non-SDT procedure. And no new parameter is configured for the quantity computing, as shown below in 5.x in running 38.321 CR [5]. 
	1>	if the RSRP of the downlink pathloss reference is higher than sdt-RSRP-Threshold:
2>	if the Serving Cell for SDT is configured with supplementary uplink as specified in TS 38.331 [5]; and 
2>	if the RSRP of the downlink pathloss reference is less than sdt-RSRP-ThresholdSSB-SUL:
3>	select the SUL carrier.
2>	else:
3>	select the NUL carrier.



The principle can be applied to RSRP based TA validation for CG-SDT as well, this means that no new parameter will be introduced for RSRP computing.
[bookmark: _Toc92705762]Proposal 5: The parameter nrofSS-BlocksToAverage in SIB2 is reused for the parameter (highest N SSBs) for RSRP based TA validation for CG-SDT.
2.5. Others issues
In the email discussion [3], one proposal is left:
	Proposal18: RAN2 continues the discussion on CG-SDT on the following aspects
· Open issues for supporting subsequent transmission on CG
· Whether the UE should maintin uplink timing alignment in RRC_INACTIVE for CG-SDT
· Whether UAC should be applicable when CG-SDT is used for the DRB configured for SDT
· Wheter CG-SDT assistance information similar to PUR is needed for CG-SDT
· Whether power ramping is needed for autonomous retransmission



In this section, we discuss above undecided issues.
Whether the UE should maintain uplink timing alignment in RRC_INACTIVE for CG-SDT:
In 38.213 [4], it is specified that:
	If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes [image: ] accordingly.


It means that the UE can autonomously adjust TA. In CG-SDT, the UE can also do the same timing adjustment as the procedure for connected mode. But since this has impact on RAN1, we think it is necessary to send LS to RAN1 to check whether this can be supported or not.
[bookmark: _Toc92705763]Proposal 6: RAN2 can send LS to RAN1 to check whether UE autonomously adjust TA can be supported in CG-SDT.
Whether UAC should be applicable when CG-SDT is used for the DRB configured for SDT
If UAC is applied for CG-SDT, and UAC fails, the UE can’t perform CG-SDT on the serving cell. But UAC is used to balance the load of the serving cell. The whole procedure should not be impacted by CG-SDT procedure. So it is proposed that:
[bookmark: _Toc92705764]Proposal 7: No impacts for UAC should be introduced by CG-SDT.
Whether CG-SDT assistance information similar to PUR is needed for CG-SDT
It is proposed by other companies that the UE can send assistance information, e.g. periodicity of the traffic, TBS and etc. However, the gNB can also obtain the information by the CN, e.g. TSC Assistance Information. It is not necessary for the UE to report the assistance information for CG-SDT. Therefore, it is proposed that:
[bookmark: _Toc85640219][bookmark: _Toc92705765]Proposal 8: UE assistance information for CG-SDT is not needed for configuration of CG-SDT.
Whether power ramping is needed for autonomous retransmission
In RA procedure, when preamble transmission fails, but preambleTransMax does not reach to the maximum number, the UE will increase the power by powerRampingStep and initiate RA procedure. By power ramping, the rate of successful access will be increased. For CG-SDT, the UE has evaluated the RSRP for TA validation before SDT initiation. If the fluctuation of RSRP is below the configured threshold, the TA is considered to be valid. Taking this into account, it means the pathloss has not changed rapidly. So if the UE performs power ramping, it will increase the successful rate of the transmission. On the other hand, it is not necessary and will be bring interferences to the other UEs. Furthermore, if power ramping is agreed, we need to define the values for power ramping steps, which also bring impact to the current spec.
Considering all of the above analysis, it is proposed:
[bookmark: _Toc92705766]Proposal 9: Power ramping is not supported for autonomous retransmission of CG-SDT.
Conclusion
This contribution gives analysis to the transmission procedure for CG-based SDT. We conclude the following proposals:
Proposal 1: If autonomous retransmission is supported, maximum retransmission number or one timer should be defined.
Proposal 2: if the maximum retransmission number is reached or the timer expires, failure for initial transmission of CG-SDT is declared.
Proposal 3: Reuse the transmission mechanism in RRC_CONNECTED for subsequent transmission for CG-SDT.
Proposal 4: the UE can monitor PDCCH when cg-SDT-Timer is not running.
Proposal 5: The parameter nrofSS-BlocksToAverage in SIB2 is reused for the parameter (highest N SSBs) for RSRP based TA validation for CG-SDT.
Proposal 6: RAN2 can send LS to RAN1 to check whether UE autonomously adjust TA can be supported in CG-SDT.
Proposal 7: No impacts for UAC should be introduced by CG-SDT.
Proposal 8: UE assistance information for CG-SDT is not needed for configuration of CG-SDT.
Proposal 9: Power ramping is not supported for autonomous retransmission of CG-SDT.
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