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Introduction
In RAN2 #125 meeting, the co-existence between SDT and 2TA has been discussed, but no conclusion was reached due to  concerns about the co-existence between 2TA and RRC resume was raised. In some companies’ view, the NW shall release the 2TA configuration before sending the UE to the RRC inactive state regardless whether the SDT has been configured. .
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Resume case
-	Nokia think we do not need to do anything. 
-	Xiaomi agree with Nokia and think we just release the 2TA configuration. Xiaomi think during the SDT procedure, it is possible for UE to select any beam. 
-	LG E think with 2TA the UE behaivor is same, i.e., UE select the legacy PTAG. ZTE agree that it is already clear. 
-	QC prefer a simple way, which follows the legacy, and think network just release the 2TA config. 
-	Nokia suggest to add that ‘NW should release the 2PTAG configuration when releasing UE to RRC_INACTIVE’. Ericsson agrees. CATT has concern. 



In this contribution, our intents are to discuss the concern raised by companies about the co-existence 2TA and RRC resume and continue sharing our views on the co-existence between SDT and 2TA.

Discussion 
The impact of 2TA on RRCResume with RACH
During the online discussion, companies mentioned that  RRCResume may have an issue if the last PCell is configured with 2TA and the UE perform RACH for the RRCResume procedure to the same PCell. That is, UE has no idea how to apply the TA obtained from successfulRAR to the correct TAG since there is no TAG indication introduced in it.
In our understanding, the issue does not exist,  because:
· Firstly, the UE must apply the RRC configuration in SIB1 of PCell before  initiating the RACH procedure for RRC resume. In  SIB1  there is not any  configurations of 2-TA, except a timeAlignmentTimerCommon is present, at that moment, the UE only assumes there is only one PTAG for the target PCell. That means, UE anyway shall associate the TA value obtained from RAR/MSGB to the TAG-Id=0. 
· Secondly, NW can use the masterCellGroup in the RRCResume message to modify the stored cell group configuration after the RACH procedure if NW finds the TAG Id=0 defined in the stored cell group configuration does not match the TAG that the UE connects to by using the RACH procedure, for example, change the mapping relationship between TAG and TCI state.
When UE receives a RRCsetup message in responds to RRCResuemRequest due to gNB’s failure to retrieve or verify UE context and when RACH is performed, UE does not apply the stored cell group configuration but apply the new configuration in RRCSetup. In this case, there is no issue either. 
Having said above all, we think there is no co-existence issue about 2TA and RRC resume when RACH is performed since everything can be controlled from NW implementation. We propose that:
[bookmark: _Toc163204715]There is not any issue in the case that PCell is configured with 2PTAG and the RRC resume procedure is performed by RACH toward the same PCell or a different PCell.
 
The impact of 2TA on SDT
SDT is a feature which is categorized into two types : CG based SDT and RACH based SDT. For CG-SDT transmission, the QCL-info for CG-SDT transmission is determined by the SSB selected for each CG occasion. For RA based SDT, the QCL-info for RA-SDT transmission is determined by the SSB selected for the preamble transmission of the RACH procedure.
In RA-SDT, the TA value applied for RA-SDT is obtained from the RACH procedure and applied to the subsequent UL SDT transmission regardless of how many TAGs are configured for the PCell where the RRC Release message is received. 
However, in CG-SDT, in the case of PCell configured with intra-cell mTRP with 2TA, the SSB for the PCell is sent by different TRPs and hence the different TA values shall be applied if the different SSB is selected for the CG transmission, However, due to the lack of association between SSB and TAG, it will make UE be unclear about which TA value shall be applied for the selected SSB when performing the CG-SDT. 
[bookmark: _Toc163204708]For CG-SDT, if the PCell where the RRCRelease has been received is configured with intra-cell mTRP with 2TA, due to the lack of the association between TAG and SSB, the UE may have no ability to apply the correct TA for the selected SSB when performing CG-SDT.
The above observed issue exists when UE applies two TAGs and the corresponding two TAs in RRC inactive state. However, as we commonly understand that multi-TRP with 2TA operation is applied to RRC connected state only, we don’t think it is necessary to extend 2TA to CG-SDT, especially at the correction phase. To this end, UE should keep only one TAG and the associated TA for CG-SDT. 
[bookmark: _Toc163204716]For CG-SDT, in the case of the PCell where the RRCRelease has been received is configured with 2TA, as legacy behavior, UE runs cg-SDT-TimeAlignmentTimer for only one TAG and applies the associated TA.
Two options are available to go for this.
· Option 1: As legacy CG-SDT, the cg-SDT-TimeAlignmentTime is associated with the PTAG indicated by tag-Id (not tag2-Id) and the corresponding TA is applied for CG-SDT. This can be clarified in the field description of cg-SDT-TimeAlignmentTime, as the TP in Annex.
· Option 2: Make a restriction that the CG-SDT should not be configured for a UE when the PCell from which the RRCRelease is received is configured with 2PTAG. This can be done by adding a restriction in the field description of SDT-MAC-PHY-CG-Config like following: This field is not configured if the PCell is configured with tag2-r18, as the TP in Annex.
Option 1 means when UE enters RRC inactive state with 2PTAG configured, UE always starts the cg-SDT-TimeAlignmentTimer associated to PTAG with tag-Id and thus applies the corresponding TA. Option 2 means NW always sends a RRCReconfiguration message to reconfigure UE with one PTAG before sending RRCRelease with CG-SDT. In Option 2, PTAG with tag-Id must be kept, so it ends up with the same UE behavior as Option 1 (i.e., start the cg-SDT-TimeAlignmentTimer associated to PTAG with tag-Id and apply the corresponding TA). From this aspect, the difference is that Option 1 clarifies UE behavior and Option 2 clarifies NW implementation.
[bookmark: _Toc163204709]To keep only one TAG and the associated TA for CG-SDT, two options can be considered when 2PTAG is configured for PCell: 
[bookmark: _Toc163204710][bookmark: _Hlk162789671]Option 1: As legacy CG-SDT, the cg-SDT-TimeAlignmentTime is associated with the PTAG indicated by tag-Id (not tag2-Id) and the corresponding TA is applied for CG-SDT. This can be clarified in the field description of cg-SDT-TimeAlignmentTime.
[bookmark: _Toc163204711]Option 2: Make a restriction that the CG-SDT should not be configured for a UE when the PCell from which the RRCRelease is received is configured with 2PTAG. This can be done by adding a restriction in the field description of SDT-MAC-PHY-CG-Config like following: This field is not configured if the PCell is configured with tag2-r18.
[bookmark: _Toc163204712]Option 1 clarifies UE behaviour and Option 2 clarifies NW implementation, ending up with the same consequence that UE starts the cg-SDT-TimeAlignmentTimer associated to PTAG with tag-Id and applies the corresponding TA.
In addition, the SDT procedure can be considered as terminated by receiving RRCResume (e.g. transition to connected state) within SDT transmission, in this case, the TA for SDT transmission should be applied to the PTAG of the target PCell after UE restoring the cell group configuration from Inactive UE context and before UE applying, if configured, the masterCellGroupConfig in RRCResume as shown in below:
	5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319, if running;
1>	stop timer T319a, if running and consider SDT procedure is not ongoing;
1>	stop timer T380, if running;
1>	if T331 is running:
2>	stop timer T331;
2>	perform the actions as specified in 5.7.8.3;
/omit for short/
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
1>	discard the UE Inactive AS context;
1>	store the used nextHopChainingCount value associated to the current KgNB;
1>	if the UE is configured with multicast reception in RRC_INACTIVE:
2>	reset MAC;
1>	if sdt-MAC-PHY-CG-Config is configured:
2>	instruct the MAC entity to stop the cg-SDT-TimeAlignmentTimer, if it is running;
2>	instruct the MAC entity to start the timeAlignmentTimer associated with the PTAG, if it is not running;
/omit for short/
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1>	if the RRCResume includes the mrdc-SecondaryCellGroup:
2>	if the received mrdc-SecondaryCellGroup is set to nr-SCG:
3>	perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included in nr-SCG;




 
There is no issue if the target PCell from UE Inactive AS context is configured with only one PTAG, otherwise, UE may not be clear about how to map the TA used for SDT to the right PTAG of the target PCell.
[bookmark: _Toc162446260][bookmark: _Toc163204713]For the case of UE receiving RRCResume when the CG-SDT is ongoing, the UE applies the TA used for CG-SDT to the PTAG which is addressed from the stored UE Inactive AS context. If the target PCell stored in UE Inactive AS context is configured with only one PTAG, there is no issue can be found for UE to associate the TA value for CG-SDT to the PTAG; Otherwise, it shall be clarified which PTAG shall be associated with the TA used for CG-SDT by UE.
Option 2 above can achieve this without further specification impact since the target PCell configuration restored from UE Inactive AS context only has one PTAG (i.e., tag-Id). For Option 1 above, since cg-SDT-TimeAlignmentTimer is associated with the PTAG indicated by tag-Id, in RRC resume procedure UE stops the cg-SDT-TimeAlignmentTimer and starts the timeAlignmentTimer for the PTAG indicated by tag-Id (i.e., ID=0). A clarification is needed in RRC resume procedure 5.3.13.4 (and potentially MAC 5.2), as the TP in Annex. 
[bookmark: _Toc162446265][bookmark: _Toc163204717]In the case of RRCResume is received within SDT transmission, UE follows legacy behaviour that UE starts the timeAlignmentTimer for PTAG with tag-Id (i.e., ID=0) and applies the associated TA. 
[bookmark: _Toc163204714]Both Option 1 and Option 2 can work to achieve Proposal 3.

Based on the above observation, we propose to select one solution from the two options.
[bookmark: _Toc163204718]If PCell restored from UE inactive AS context is configured with 2TA, to solve the issue when UE entering RRC inactive state with CG-SDT configured and when UE performing RRC resume by CG-SDT, select one from the following two options.
[bookmark: _Toc163204719]Option 1: Clarify in the field description of cg-SDT-TimeAlignmentTime and in the procedural text: cg-SDT-TimeAlignmentTime is associated with the PTAG indicated by tag-Id (i.e., ID=0). 
[bookmark: _Toc163204720]Option 2: Make a restriction in the field description of SDT-MAC-PHY-CG-Config: this field is not configured if the PCell is configured with tag2-r18. 

Conclusion
In this contribution, we provide our views on the remaining issues on two TA. We have the following observations and proposals:
Observation 1:	For CG-SDT, if the PCell where the RRCRelease has been received is configured with intra-cell mTRP with 2TA, due to the lack of the association between TAG and SSB, the UE may have no ability to apply the correct TA for the selected SSB when performing CG-SDT.
Observation 2:	To keep only one TAG and the associated TA for CG-SDT, two options can be considered when 2PTAG is configured for PCell:
•	Option 1: As legacy CG-SDT, the cg-SDT-TimeAlignmentTime is associated with the PTAG indicated by tag-Id (not tag2-Id) and the corresponding TA is applied for CG-SDT. This can be clarified in the field description of cg-SDT-TimeAlignmentTime.
•	Option 2: Make a restriction that the CG-SDT should not be configured for a UE when the PCell from which the RRCRelease is received is configured with 2PTAG. This can be done by adding a restriction in the field description of SDT-MAC-PHY-CG-Config like following: This field is not configured if the PCell is configured with tag2-r18.
Observation 3:	Option 1 clarifies UE behaviour and Option 2 clarifies NW implementation, ending up with the same consequence that UE starts the cg-SDT-TimeAlignmentTimer associated to PTAG with tag-Id and applies the corresponding TA.
Observation 4:	For the case of UE receiving RRCResume when the CG-SDT is ongoing, the UE applies the TA used for CG-SDT to the PTAG which is addressed from the stored UE Inactive AS context. If the target PCell stored in UE Inactive AS context is configured with only one PTAG, there is no issue can be found for UE to associate the TA value for CG-SDT to the PTAG; Otherwise, it shall be clarified which PTAG shall be associated with the TA used for CG-SDT by UE.
Observation 5:	Both Option 1 and Option 2 can work to achieve Proposal 3.

Proposal 1:	There is not any issue in the case that PCell is configured with 2PTAG and the RRC resume procedure is performed by RACH toward the same PCell or a different PCell.
Proposal 2:	For CG-SDT, in the case of the PCell where the RRCRelease has been received is configured with 2TA, as legacy behavior, UE runs cg-SDT-TimeAlignmentTimer for only one TAG and applies the associated TA.
Proposal 3:	In the case of RRCResume is received within SDT transmission, UE follows legacy behaviour that UE starts the timeAlignmentTimer for PTAG with tag-Id (i.e., ID=0) and applies the associated TA.
Proposal 4:	If PCell restored from UE inactive AS context is configured with 2TA, to solve the issue when UE entering RRC inactive state with CG-SDT configured and when UE performing RRC resume by CG-SDT, select one from the following two options.
•	Option 1: Clarify in the field description of cg-SDT-TimeAlignmentTime and in the procedural text: cg-SDT-TimeAlignmentTime is associated with the PTAG indicated by tag-Id (i.e., ID=0).
•	Option 2: Make a restriction in the field description of SDT-MAC-PHY-CG-Config: this field is not configured if the PCell is configured with tag2-r18.
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Annex
TP for Option 1


	SDT-MAC-PHY-CG-Config field descriptions

	cg-MT-SDT-MaxDurationToNext-CG-Occasion
The maximum duration until the next CG-SDT occasion as specified in TS 38.321 [3] for MT-SDT. If configured, the CG-SDT resource can only be used for the initial CG-SDT transmission if the duration between the initiation of the CG-SDT procedure and the next CG-SDT occasion is less than the value configured by this field.

	cg-SDT-ConfigInitialBWP-DL
Downlink BWP configuration for CG-SDT. If a UE is an (e)RedCap UE and if the initialDownlinkBWP-RedCap is configured in downlinkConfigCommon in SIB1, this field is configured for initialDownlinkBWP-RedCap, otherwise it is configured for initialDownlinkBWP.

	cg-SDT-ConfigInitialBWP-NUL
UL BWP configuration for CG-SDT on NUL carrier. If a UE is an (e)RedCap UE and if the initialUplinkBWP-RedCap is configured in uplinkConfigCommon in SIB1, this field is configured for initialUplinkBWP-RedCap, otherwise it is configured for initialUplinkBWP for NUL.

	cg-SDT-ConfigInitialBWP-SUL
UL BWP configuration for CG-SDT on SUL carrier configured for the initialUplinkBWP for SUL.

	cg-SDT-ConfigLCH-RestrictionToAddModList, cg-SDT-ConfigLCH-RestrictionToAddModListExt, cg-SDT-ConfigLCH-RestrictionToReleaseList
Lists for adding and releasing logical channel mapping restrictions for CG-SDT. If the network includes cg-SDT-ConfigLCH-RestrictionToAddModListExt, it includes the same number of entries, and listed in the same order, as in cg-SDT-ConfigLCH-RestrictionToAddModList.

	cg-SDT-CS-RNTI
The CS-RNTI value for CG-SDT as specified in TS 38.321 [3].

	cg-SDT-RSRP-ThresholdSSB
An RSRP threshold configured for SSB selection for CG-SDT as specified in TS 38.321 [3].

	cg-SDT-TA-ValidationConfig
Configuration for the RSRP based TA validation. If this field is not configured, then the UE does not perform RSRP based TA validation.

	cg-SDT-timeAlignmentTimer
TAT value for CG-SDT as specified in TS 38.321 [3]. The network always configures this field when sdt-MAC-PHY-CG-Config is configured. This field is associated with PTAG indicated by tag-Id.




[bookmark: _Toc156129817][bookmark: _Toc60776835]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319, if running;
1>	stop timer T319a, if running and consider SDT procedure is not ongoing;
1>	stop timer T380, if running;
1>	if T331 is running:
2>	stop timer T331;
2>	perform the actions as specified in 5.7.8.3;
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
1>	discard the UE Inactive AS context;
[bookmark: _Hlk95515147]1>	store the used nextHopChainingCount value associated to the current KgNB;
1>	if sdt-MAC-PHY-CG-Config is configured:
2>	instruct the MAC entity to stop the cg-SDT-TimeAlignmentTimer, if it is running;
2>	instruct the MAC entity to start the timeAlignmentTimer associated with the PTAG indicated by tag-Id (i.e., TAG ID 0), if it is not running;
1>	if srs-PosRRC-Inactive is configured:
2>	instruct the MAC entity to stop inactivePosSRS-TimeAlignmentTimer, if it is running;
1>	if srs-PosRRC-InactiveValidityAreaConfig is configured:
2>	instruct the MAC entity to stop inactivePosSRS-ValidityAreaTAT, if it is running;
1>	release the suspendConfig except the ran-NotificationAreaInfo;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
…

[bookmark: _Toc52796468][bookmark: _Toc37296185][bookmark: _Toc29239826][bookmark: _Toc155999617][bookmark: _Toc52752006][bookmark: _Toc46490311]5.2	 Maintenance of Uplink Time Alignment
…
1> 1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with the PTAG indicated by upper layer.
…

TP for Option 2








[bookmark: _Toc156130234][bookmark: _Toc60777111]–	RRCRelease
The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
/omit for short/


	SDT-Config field descriptions

	sdt-DRB-ContinueROHC
Indicates whether the PDCP entity of the radio bearers configured for SDT continues or resets the ROHC header compression protocol during PDCP re-establishment during SDT procedure, as specified in TS 38.323 [5]. Value cell indicates that ROHC header compression continues when the UE resumes for SDT in the same cell as the PCell when the RRCRelease message was received. Value rna indicates that ROHC header compression continues when the UE resumes for SDT in a cell belonging to the same RNA as the PCell where the RRCRelease message was received. If the field is absent, the UE releases any stored value for this field and the PDCP entity of the radio bearers configured for SDT always resets the ROHC header compression protocol during PDCP re-establishment when SDT procedure is initiated, as specified in TS 38.323 [5].

	[bookmark: OLE_LINK2]sdt-DRB-List
Indicates the ID(s) of the DRB(s) that are configured for SDT. If size of the sequence is zero, then the UE assumes that none of the DRBs are configured for SDT. The network only configures MN terminated MCG bearers for SDT.

	sdt-MAC-PHY-CG-Config
Indicate the CG-SDT configuration, the field can be configured with setup only if the PCell is not configured with tag2-r18.

	sdt-SRB2-Indication
Indiates whether SRB2 is configured for SDT or not.



