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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116-e meeting, various agreements on SDT UP were made [1].
In this document, we concentrate on the remaining open issues in last meeting. And our proposals are summarized in section 3.
Discussion
2.1 SDT procedure
In this section, we analyze the basic procedure for both RA-SDT and CG-SDT.
2.1.1 UE behavior when the counter of preamble transmission exceeding the maximum value
	Editor’s Note:	FFS the UE procedure when the counter for preamble transmission exceeds the preambleTransMax for 4-step and also 2-step RA-SDT.


For legacy 2-step RA, when PREAMBLE_TEANSMISSION_COUNTER = msgA-TransMax + 1, the UE will switch to 4-step RA if configured. When PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, the UE will consider the RA failed and indicate the failure to RRC. For RA-SDT, when RA failure happens, the similar principle can be reused, i.e. the UE can inform RA-SDT failure to RRC.
Hence, it is proposed that:
[bookmark: _Toc92790175]Proposal 1: MAC can indicate RA failure to RRC when the counter for preamble transmission exceeds the preambleTransMax.
2.1.2 Legacy UE receiving msgB for SDT RA
	[bookmark: _Hlk79688776]Editor’s Note:	FFS Whether it is OK for the legacy UE transmitting 2-step RACH to receive msgB intended for the UEs transmitting msgA for SDT when RO is shared between 2-step RA and 2-step RA-SDT.


It has been agreed in RAN2#112e meeting [2]:
	10:  As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 
-	If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.
-	If ROs for SDT and non SDT are same, preamble partitioning is needed


When RO is shared between 2-step RA and 2-step RA-SDT, the same MSGB-RNTI will be used to scramble the PDCCH. For UEs initiating legacy 2-step RA or SDT RA with shared RO can’t distinguish the RAR by only MSGB-RNTI. If we prohibit the legacy UEs receiving MSGB intended for the UEs for SDT, enhancements are needed to legacy UEs. This may introduce complexity but without remarkable benefits.
Hence, it is proposed that: 
[bookmark: _Toc92790176]Proposal 2: Legacy UE initiating 2-step RA can receive MSGB intended for the UEs transmitting MSGA for SDT, when RO is shared between 2-step RA and 2-step RA-SDT.
2.1.3 RSRP threshold for UL carrier selection in CG and RA-SDT
	Editor’s Note: FFS whether the RSRP threshold for UL carrier selection is common for both CG and RA-SDT.


It is simple that the RSRP threshold for UL carrier selection is common for both CG and RA-SDT. And the separated RSRP threshold does not introduce significant gain for SDT procedure. According to current running CR, SUL/NUL selection is performed after SDT/non-SDT selection. If we define separate RSRP threshold for UL carrier selection in RA-SDT and CG-SDT, the UE needs to go back to SUL selection procedure again, which contradicts with current procedure. 
So it is suggested that:
[bookmark: _Toc92790177]Proposal 3: the RSRP threshold for UL carrier selection is common for both CG and RA-SDT.
2.1.4 DL transmission by msgB
	Editor’s Note:	FFS whether subsequent DL can be transmitted by msgB or it can only be transmitted by dynamic DL grant after successful contention resolution for 2-step RA-SDT.


In 2-step RA, when fallbackRAR is received, MSGA MAC PDU may be resent. Subsequent transmission can only be applied after contention resolution is successful. For successRAR, at most one MAC subPDU for successRAR can be included in a MAC PDU. If subsequent DL transmission is transmitted by msgB, new format is needed to be defined for successRAR, for instance, the R bit in successRAR is used to indicate that DL assignment is attached in successRAR. We think this is may be complex and have impact on spec at this late stage. Therefore, it is proposed that:
[bookmark: _Toc92790178]Proposal 4: subsequent DL can only transmitted by dynamic DL grant after successful contention resolution for 2-step RA-SDT.
2.2 TAT
2.2.1 UE behavior after cg-SDT-TimeAlignmentTimer expires
	Editor’s Note:	FFS UE procedure for PUCCH, HARQ buffers, NTA, configured uplink grants when cg-SDT-TimeAlignmentTimer expires.


When legacy TAT expires, the U E behavior can be [3]:
	2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.


For CG-SDT, similar UE behaviors can be applied. Regarding SRS and CSI which will not be configured for CG-SDT, they should not be considered. For NTA, it can also be maintained as legacy. Therefore, the UE behaviors can be:
	3>	flush all HARQ buffers for all the Serving Cells;
3>	notify RRC to release PUCCH for all the Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured uplink grants for SDTdownlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.


[bookmark: _Toc92790179]Proposal 5: Agree the TP above as the UE behaviour when cg-SDT-TimeAlignmentTimer expires.
2.2.2 Interplay between legacy TAT and cg-SDT-TAT
	Editor’s Note:	FFS the interplay between the legacy TAT and cg-SDT-TAT when legacy RACH is initiated.


This issue related to how to handle the legacy TAT in CG-SDT procedure. In RAN2#113-e meeting, it was agreed that:
	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. 


According to the agreement, it can be seen that the TAT-SDT will be started when the UE receives RRCRelease which includes TAT-SDT configuration. However, RA can also be triggered in CG-SDT, for example, the UL SDT data arrives, but there is no UL grant. In this case the following issues need to be solved.
In accordance to the current MAC specification, the legacy TAT will be started when RAR/MSGB is received. However, for RA procedure triggered in SDT procedure, SDT-TAT is already running. So the question is whether to start legacy TAT when RAR is received in the RA procedure of CG-SDT.
Alternative 1: legacy TAT is started.
In this alternative, the UE will maintain two TATs, i.e. legacy TAT and SDT-TAT. And the legacy TAT will be stopped at the termination of the RA procedure when the UE is not indicated to RRC_CONNECTED. 
Alternative 2: legacy TAT is not started.
In this alternative, legacy TAT is forbidden starting when RAR is received during the RA procedure in CG-SDT. If the network wants to indicate the UE to go to the RRC_CONNECTED, the changes on spec will be needed addressing when to start legacy TAT. For instance, it can be specified that the UE starts legacy TAT when the UE receives RRCResume message which requires layer interaction, i.e., RRC needs to notify MAC to start legacy TAT.
Comparing these two alternatives, we think maintaining two TAT will be complex considering how to handle the CG resources. Therefore, it is proposed that:
[bookmark: _Toc89779407][bookmark: _Toc92790180]Proposal 6: legacy TAT will be started when RA procedure triggered in subsequent transmission for CG-SDT is successful completed.
2.3 Data volume
2.3.1 CCCH message
	Editor’s NOTE:	FFS whether the CCCH message is considered for data volume calculation.


It is FFS if the size of CCCH message is considered in SDT data volume calculation. Actually, the size of the CCCH is constant. Hence, the network can estimate the total SDT data volume by adding the constant CCCH message size. Therefore, we propose that:
[bookmark: _Toc89779403][bookmark: _Toc92790181]Proposal 7: The size of CCCH message is not considered for SDT data volume calculation.
2.3.2 Buffer packets in PDCP/RLC entities
In last meeting, one FFS was left.
	Buffered packets in PDCP/RLC entities should be counted in SDT data volume calculation. (21/23). Whether and how to avoid any buffered packets in PDCP/RLC entities at the time of SDT data volume calculation is FFS.


It is agreed to take the buffered packets in PDCP/RLC entities into count in SDT data volume calculation. But some data which may be buffered after the UE enters RRC_INACTIVE. However, the data may be out of date and for non-SDT. Meanwhile, it has been agreed that default BSR is used for SDT. Therefore, the network can’t distinguish whether the buffered data is SDT data via BSR. So whether and how to avoid any buffered packets in PDCP/RLC entities at the time of SDT data volume calculation were left to be further studied. Some companies [4] suggest moving PDCP/RLC reestablishment to RRCRelease section for SDT RBs.
However, according to the current specification, the PDCP will perform transmission of the PDCP Data PDU even during PDCP reestablishment. So there are still some PDCP PDUs will be transmitted even PDCP is reestablished [5].
	38.323
-	for AM DRBs for Uu interface whose PDCP entities were suspended, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, for each PDCP SDU already associated with a PDCP SN:
-	consider the PDCP SDUs as received from upper layer;
-	perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment without restarting the discardTimer, as specified in clause 5.2.1;


In current draft 38.331 running CR for SDT, it was captured that:
	3> for each of the RLC bearers with the servedRadioBearer configured for SDT:
4> re-establish the RLC entity as specified in TS 38.322 [4];


In this way, buffered RLC data will be discarded. However, there may be some buffered PDCP data PDU will be transmitted.
If the buffered PDCP data is non-SDT data, the UE will trigger RRCResume procedure instead of SDT in according to the current RRC running which is highlighted in green. Hence, if the buffered PDCP data is SDT data, there is no issue to contain the data in the data volume calculation.

	[bookmark: _Hlk85563926]5.3.13.1b	Conditions for initiating SDT
A UE in RRC_INACTIVE initiates the resume procedure for SDT when all of the following conditions are fulfilled:
1> the upper layers request resumption of RRC connection; and
1> the UE supports SDT; and 
1> SIB1 includes sdt-ConfigCommon; and
Editor’s Note: Details of sdt-ConfigCommon in SIB1 and whether this is just an indication etc are TBD
1> all the pending data in UL is mapped to the radio bearers configured for SDT; and
1> lower layers indicate that conditions for initiating SDT as specified in TS 38.321 [3] are fulfilled.


On the other hand, the network should make sure that there is no buffered data when indicating the UE to RRC_INACTIVE. And if there is data buffered at PDCP/RLC for the RRC_INACTIVE UEs, it is rare case. There is no necessity to bring some enhancements.
[bookmark: _Toc89779402][bookmark: _Toc92790182]Proposal 8: Enhancement on handling the PDCP buffered packets for SDT data volume calculation is not needed.
3 Conclusion
In this document, we analyse remaining UP issues for SDT, we propose that:
Proposal 1: MAC can indicate RA failure to RRC when the counter for preamble transmission exceeds the preambleTransMax.
Proposal 2: Legacy UE initiating 2-step RA can receive MSGB intended for the UEs transmitting MSGA for SDT, when RO is shared between 2-step RA and 2-step RA-SDT.
Proposal 3: the RSRP threshold for UL carrier selection is common for both CG and RA-SDT.
Proposal 4: subsequent DL can only transmitted by dynamic DL grant after successful contention resolution for 2-step RA-SDT.
Proposal 5: Agree the TP above as the UE behaviour when cg-SDT-TimeAlignmentTimer expires.
Proposal 6: legacy TAT will be started when RA procedure triggered in subsequent transmission for CG-SDT is successful completed.
Proposal 7: The size of CCCH message is not considered for SDT data volume calculation.
Proposal 8: Enhancement on handling the PDCP buffered packets for SDT data volume calculation is not needed.
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