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[bookmark: _Ref165266342]Introduction
In past RAN2 meetings, the following agreements regarding the CG-SDT had been achieved [1][2]:
	[bookmark: _Hlk61616992]Agreements: 	
1. If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met. 
2. MAC PDU rebuilding is not required (unless we find a case that is needed). 
3. During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources). No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data. 
· At least the following conditions are agreed: 
(1) no qualified SSB when the evaluation is performed; 
(2) when TA is invalid; 
(3) when SR is triggered due to lack of UL resource 
4. UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received. 
5. The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT. 
6. CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE. 
7. During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available. 
8. From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration. 
· The new TA timer in RRC_INACTIVE; 
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1); 
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).
9. Highest N SSBs of all SSBs actually transmitted as indicated in SIB1 is used for RSRP based TA validation.
10. The Rel-16 CG configuration mechanism in licensed band is reused the baseline for CG-SDT. 
11. At least for initial transmission we will have a mechanism to allow the UE to transmit the message again. FFS for retransmission for subsequent. 
12. The UE uses/selects the same HARQ process for retransmission 
13. 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.
14. The “CG-SDT timer” can be started/restarted during for initial and subsequent transmissions
15. The UE restarts the “CG-SDT timer” at least: 
· upon the PUSCH retransmission indicated by the CS-RNTI PDCCH.
· after each CG-SDT transmission 
16. The “CG-SDT timer” stops at least: 
· When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject) 
17. 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.
18. The UE is allowed to initiate subsequent UL data transmission only after the reception of confirmation of initial transmission from the gNB. 
19. The UE can use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase. 
20. 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


Based on the above agreements, in this contribution, we would like to further provide our considerations on the CG-SDT procedure.
Discussion
Configuration
In the previous RAN2 meeting, it was agreed that the highest N SSBs of all SSBs actually transmitted as indicated in SIB1 is used for RSRP based TA validation. 
In our understanding, this mechanism is similar to the derivation of cell measurement results based on multiple beam operations. And in the legacy, N is given by the parameter nrofSS-BlocksToAverage within SIB4. Taking the legacy framework as a reference, we think it is necessary to introduce a new parameter to indicate the “N”, such as nrofSS-BlocksToTAValidity (on per UE level) with the RRC Release message. If this value is not indicated, the UE should use the highest SSB of all SSBs actually transmitted as indicated in SIB1 for TA validation. Therefore, we have the following proposal,
Proposal 1: nrofSS-BlocksToTAValidity (indicating ‘N’) can be configured along with other CG-SDT configurations. 
Proposal 2: If nrofSS-BlocksToTAValidity is not configured, the UE uses the highest SSB actually transmitted as indicated in SIB1 for CG-SDT TA validation.
CG initialization
As long as the CG-SDT triggering conditions are satisfied, then the UE initiates the CG-SDT procedure. However, according to the current MAC spec, no PUSCH transmission is allowed in RRC INACTIVE state as the timeAlignmentTimer is not running due to the MAC reset during RRC release from RRC CONNECTED to RRC INACTIVE. 
	TS 38.321 sub-clause 5.2 
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running.


However, we think this existing limitation is no longer suitable for CG-SDT, as the CG-SDT procedure can only be initiated with satisfying TA synchronization made by RAN4. In fact, some clarification has been already done for LTE PUR transmission, which can be demonstrated by the following quoted text from the LTE MAC spec. Considering the commonality of LTE PUR and CG-SDT, we understand the LTE clarification can be reused for the CG-SDT procedure. 

	TS 36.321 sub-clause 5.2 
The MAC entity shall not perform any uplink transmission on a Serving Cell, except the Random Access Preamble transmission and transmissions corresponding to a PUR-RNTI, when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running.


Thus, we propose,
Proposal 3: The MAC entity is allowed to perform CG-SDT PUSCH transmission on a Serving Cell even when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running.
Next, the UE should prepare the CG-SDT PUSCH transmission. In our understanding, the UE should not store and initialize the CG-SDT resources before finding a suitable SSB. In other words, different from the existing UE behavior that storing and initializing the type-1 CG configuration upon receiving the RRC configuration, the UE should only deliver the CG-SDT UL grant and the associated HARQ information to the MAC entity after selecting CG-SDT. In this sense, the UE anyway can finish the SSB evaluation before the very first initial transmission on the CG transmission occasion. Then if the periodicity of CG is smaller than the minimum timing requirement for SSB evaluation, based on our proposal 1, we think the latest already obtained measurement result can be regarded as the latest measurement result. Subsequently, the UE can still select an SSB and the associated UL grant for the next CG transmission occasion. An illustration is given in the flowing figure.


Figure 1: CG-SDT procedure
Proposal 4: UE delivers the CG-SDT UL grant and the associated HARQ information to the MAC entity only after CG-SDT is initiated.
Based on our proposal 2, after the very initial transmission, the UE has to re-select an SSB for the subsequent transmission on CG transmission occasions. Due to the time-varying characteristic of radio conditions, it is possible that no SSB with SS-RSRP above the configured threshold is available, then should the UE performs fallback to RA-SDT procedure if the corresponding conditions are fulfilled? Or just select any SSB? In our understanding, considering the network can reach the UE within the monitoring window and dynamic DG scheduling (potentially with robust MCS scheme and repetition indication) can be available, we prefer the latter since it helps to simplify the fallback case and relieve the data loss issue.
Proposal 5: After CG-SDT is initiated, UE is allowed to select any SSB associated with CG-SDT resource if none of SSB with SS-RSRP above the SSB selection threshold is available.
[bookmark: _Toc488672150][bookmark: _Toc489020404][bookmark: _Toc490065609][bookmark: _Toc490209239][bookmark: _Toc490209288][bookmark: _Toc490211798]SDT-TAT operation 
Once the CG-SDT configuration is received in the RRC Release message, The SDT-TAT is started. Then, during the CG-SDT procedure, it is possible that the SDT-TAT expires before receiving any new TAC. In this case, it means that UL status becomes “non-synchronized”. As a result, similarly to the expiry of the legacy TAT timer, the UE should clear the CG-SDT PUSCH resources since any UL transmission basically is not allowed without valid TA. 
Proposal 6: If SDT-TAT expires, the UE clears the configured uplink grants for CG-SDT.
Meanwhile, it was also agreed that the legacy TAT can be also operated during CG-SDT procedure. Considering that both SDT-TAT and legacy TAT are all used for TA maintenance and only one unique NTA is defined in the PHY spec. So we think there is no use case where the UE should simultaneously operate these two timer. To achieve this goal, we think once the legacy TAT is started, the SDT-TAT will be stopped, as shown in the following figure. 


Figure 2: SDT-TAT operation
[bookmark: _GoBack]Specifically, the SDT-TAT timer is started at T0. Then the UE initiates the SDT procedure at T1. Due to no qualified SSB available, the UE selects RA-SDT finally and receives RAR at T2. Considering the legacy TAT will be started upon the reception of RAR TAC, then the SDT-TAT will be stopped as we proposed. In other words, it is over to the legacy TAT mechanism for TA maintenance. Although it is possible the contention resolution cannot be successful for a while, leading to NTA becomes useless for any UE-specific (i.e. the NTA generally should be changed as SDT-TAT is supposed to be running), anyway, the RRC Release message or the SDT failure detection timer can make the UE stay in the healthy track. Therefore, we propose, 
Proposal 7: When the legacy TAT is started, the UE stops the SDT-TAT if running.
Other aspects
Due to the poor radio condition, a UE triggering CG-SDT may suffer from the expiry of the new timer without successfully receiving any PDCCH-based feedback. In this scenario (e.g. the UE is not touchable from the network side), to improve the link robustness, the UE should perform retransmission in the next available transmission occasion of CG PUSCH. Further, a power ramping operation should be also considered to raise the transmit power, which helps to relieve the negative impact of the L3-filtered pathloss calculation when the radio condition decreases rapidly. Otherwise, the UE may consistently get stuck in the poor radio quality environment, purely waiting for the expiry of SDT failure detection timer.
Proposal 8: Autonomous retransmission on CG resources is supported for CG-SDT. 
Proposal 9: Power ramping is supported for CG-SDT. 
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our understanding of the CG-SDT procedure. The following proposals are made:
Configuration:
Proposal 1: nrofSS-BlocksToTAValidity (indicating ‘N’) can be configured along with other CG-SDT configurations. 
Proposal 2: If nrofSS-BlocksToTAValidity is not configured, the UE uses the highest SSB actually transmitted as indicated in SIB1 for CG-SDT TA validation.

CG initialization:
Proposal 3: The MAC entity is allowed to perform CG-SDT PUSCH transmission on a Serving Cell even when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running.
Proposal 4: UE delivers the CG-SDT UL grant and the associated HARQ information to the MAC entity only after CG-SDT is initiated.
Proposal 5: After CG-SDT is initiated, UE is allowed to select any SSB associated with CG-SDT resource if none of SSB with SS-RSRP above the SSB selection threshold is available.

TAT operation:
Proposal 6: If SDT-TAT expires, the UE clears the configured uplink grants for CG-SDT.
Proposal 7: When the legacy TAT is started, the UE stops the SDT-TAT if running.

Other aspects:
Proposal 8: Autonomous retransmission on CG resources is supported for CG-SDT. 
Proposal 9: Power ramping is supported for CG-SDT. 
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