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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses remaining open items related to RA-SDT mechanism (to the fallback scenarios during RACH, shared ROs between SDT and non-SDT and pathloss condition during RACH) considering [1].
Discussion
[bookmark: _Ref77773661]Fallback scenarios specific to RA-SDT
The following points were agreed in RAN2#115e in relation to the fallback operation specific to RA-SDT:
6.	The fallbackRAR reception as legacy 2-step RACH is supported in 2-step RA-SDT, i.e., fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received
7.	As legacy, UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission
13	Switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network is not supported for RA-SDT
The following sub-sections discussed open items that were identified in the MAC running CR [3].
Fallback options
Legacy 4 step RACH is always provided by the network, however legacy 2-step RACH is optional. However, our assumption is that Rel-17 SDT feature would be fully optional i.e. 2-step RA-SDT and 4-step RA-SDT are both optionally defined. This is important to understand the possible scenarios that need to be addressed.
Proposal 1. [bookmark: _Toc85330977][bookmark: _Toc85722904][bookmark: _Toc92230748][bookmark: _Toc92230841][bookmark: _Toc92230857][bookmark: _Toc92231376][bookmark: _Toc92706785][bookmark: _Toc92719473][bookmark: _Toc92719932]To confirm that both 2-step RA-SDT and 4-step RA-SDT can optionally be configured by the network.
RAN2 agreed not to support switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network, therefore current discussion only focuses when UE reaches the maximum counter.
In RAN2#115e, it was agreed that “UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission”. This is aligned to legacy operation of msgA-TransMax, i.e. maximum number of MSGA transmissions when both 4-step and 2-step RA type Random. However, the following questions needs to still be discussed:
· (A) During 2-step RA-SDT, it needs to be discussed what a UE would do if 4-step RA-SDT is not configured, and UE reaches preambleTransMax during 2-step RA-SDT procedure. The following options are possible:
· Option 1) Random access procedure fails during SDT. This does not seem ideal as any failure of the SDT procedure triggers the UE to move into RRC_IDLE as agreed in RAN2#115e.
· Option 2) If 2-step RACH is configured, UE may switch from 2-step RA-SDT to 2-step RACH. Our preference is not to support it as this would require a new handling all together.
· Option 3) UE stays in RRC_INACTIVE and switches from 2-step RA-SDT to 4-step RACH. This case requires some discussion considering how the switch works today between 2-step and 4-step RACH.
· Option 3.1) Same size for 1st UL msg. It is expected that the size of Msg.A for 2-step RA-SDT is same as the size of Msg.3 for 4-step RACH (legacy).
· Option 3.2) Different size for 1st UL msg. If the size of Msg.A for 2-step RA-SDT is different than the size of Msg.3 for 4-step RACH (legacy), UE may need to perform MAC re-building to send Msg.3.
· [bookmark: _Hlk85529014]Option 3.3) New/independent access attempt. This scenario is handled by aborting the 2-step RA-SDT procedure and initiating a new/independent access attempt via legacy RACH (i.e. non-SDT). Therefore, no new mechanism is defined to support this option 3). Note that this option 3.3) could also be seemed as a variation of legacy option 1) where upon this failure of the SDT initiation phase, UE is allowed to remained in RRC_INACTIVE and trigger a new independent access through legacy RACH (non-SDT).
Our preference is to allow option 3.3) that has minimal specification impact and allow keeping the UE into INACTIVE without any network impact either.
· (B) During 4-step RA-SDT upon reaching the preambleTransMax, what should a UE do? The following options of previous point (A) are possible: option 1) and option 3). To reduce specification impact, we suggest allowing the same operation (i.e. option 3.3) that would allow enabling both scenarios when switching from 4-step RA-SDT to legacy 2-step RACH or 4-step RACH.
Proposal 2. [bookmark: _Toc92706786][bookmark: _Toc92719474][bookmark: _Toc85330978][bookmark: _Toc85722905][bookmark: _Toc92230749][bookmark: _Toc92230842][bookmark: _Toc92230858][bookmark: _Toc92231377][bookmark: _Toc92719933]Upon reaching preambleTransMax during RA-SDT procedure, UE is allowed to remain in RRC_INACTIVE (i.e. instead of moving to RRC_IDLE).
Proposal 2.1. [bookmark: _Toc92706787][bookmark: _Toc92719475][bookmark: _Toc92719934]Upon reaching preambleTransMax during 2-step RA-SDT procedure and 4 step RA-SDT is not configured, UE aborts the 2-step RA-SDT procedure but remains in RRC_INACTIVE. I.e. UE is allowed to initiate a new/independent access attempt via legacy RACH (i.e. non-SDT) without having to define any new mechanism.
Proposal 2.2. [bookmark: _Toc85330979][bookmark: _Toc85722906][bookmark: _Toc92230750][bookmark: _Toc92230843][bookmark: _Toc92230859][bookmark: _Toc92231378][bookmark: _Toc92706788][bookmark: _Toc92719476][bookmark: _Toc92719935]Upon reaching preambleTransMax during 4-step RA-SDT procedure, UE aborts the 4-step RA-SDT procedure but remains in RRC_INACTIVE. I.e. UE is allowed to initiate a new/independent access attempt via legacy RACH (i.e. non-SDT) without having to define any new mechanism.


Shared ROs between SDT and non-SDT
The following configurations were agreed in RAN2#115e for the shared ROs:
· 4-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA-SDT and/or 4-step RA and/or 2-step RA.
The following points were raised in the MAC running CR [3]:
1) “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.”
2) “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.”
[bookmark: _Toc71545957][bookmark: _Toc71560052][bookmark: _Toc71560081][bookmark: _Toc71562397][bookmark: _Toc71565981][bookmark: _Toc79108105][bookmark: _Toc79108109][bookmark: _Toc77773904][bookmark: _Toc77774294][bookmark: _Toc71560085][bookmark: _Toc71562401][bookmark: _Toc71565985][bookmark: _Toc78901555][bookmark: _Toc78901556]We understand that there should not be a problem for point (1) and (2) with legacy operation. During an SDT session, no RRC message is not used as msgB in response to the 1st UL SDT msg unless network sends RRCResume (to transition the UE into RRC_CONNECTED) or RRCRelease msg (to terminate the SDT session and move the UE back into RRC_INACTIVE or RRC_IDLE). SDT running CR to 38.321 added in the specification that msgB could now also include DL data (i.e. DTCH) and we understand there is no issue with it understanding that network could guarantee that the size of that DL data meets the required limits of msgB. Therefore, this operation could still follow legacy operation defined for msgB, i.e. no specification is required.
Proposal 3. [bookmark: _Toc92230844][bookmark: _Toc92230860][bookmark: _Toc92231379][bookmark: _Toc92706789][bookmark: _Toc92719477][bookmark: _Toc92719936]Remove the following FFSs from the MAC running CRs as legacy operation seems sufficient: “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”, and “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”.

Pathloss condition during RA-SDT
The following open point is raised in the MAC running CR [3]:
“RRC configures the following parameters for SDT procedure:
-	sdt-DataVolumeThreshold: data volume threshold for the UE to determine whether to perform SDT procedure;
-	sdt-RSRP-Threshold: RSRP threshold for UE to determine whether to perform SDTprocedure;
-	sdt-RSRP-ThresholdSSB-SUL: RSRP threshold for the selection between the NUL carrier and SUL carrier for SDT;
-	cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT.
The MAC entity shall, if triggered by the upper layers for SDT transmission:
1>	if the data volume of the pending UL data across all RBs configured for SDT is less or equal to sdt-DataVolumeThreshold; and
NOTE:	For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation and buffered packets in PDCP/RLC entities should be counted in SDT data volume calculation. It is up to the UE’s implementation how the UE calculates the data volume for the suspended RBs 
Editor’s NOTE:	FFS whether the CCCH message is considered for data volume calculation.
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.”
When initiating SDT, we understand that RACH should perform similarly as legacy resume, therefore we do not see any need to change legacy resume procedure.  We wonder if this FFS might be added considering the proposed CCCH based approach to handle non-SDT traffic during an ongoing SDT session. However, even for that new approach, we understand no new/special handling would be required understanding that UE autonomously terminates the ongoing SDT session. On summary, we understand legacy operation where UE reports the volume of data remaining in its buffers is still applicable. 
Proposal 4. [bookmark: _Toc77773913][bookmark: _Toc77774304][bookmark: _Toc78901561][bookmark: _Toc78902635][bookmark: _Toc79108118][bookmark: _Toc79113606][bookmark: _Toc85330980][bookmark: _Toc85722907][bookmark: _Toc92231380][bookmark: _Toc92706790][bookmark: _Toc92719478][bookmark: _Toc92719937]Remove from the running CR “Editor’s NOTE:	FFS whether the CCCH message is considered for data volume calculation”. When SDT is initiated, no change is required in the specification i.e.  same handling as for legacy resume procedure applies. 

1. Conclusion
The proposals captured are the following:
Proposal 1.	To confirm that both 2-step RA-SDT and 4-step RA-SDT can optionally be configured by the network.
Proposal 2.	Upon reaching preambleTransMax during RA-SDT procedure, UE is allowed to remain in RRC_INACTIVE (i.e. instead of moving to RRC_IDLE).
Proposal 2.1.	Upon reaching preambleTransMax during 2-step RA-SDT procedure and 4 step RA-SDT is not configured, UE aborts the 2-step RA-SDT procedure but remains in RRC_INACTIVE. I.e. UE is allowed to initiate a new/independent access attempt via legacy RACH (i.e. non-SDT) without having to define any new mechanism.
Proposal 2.2.	Upon reaching preambleTransMax during 4-step RA-SDT procedure, UE aborts the 4-step RA-SDT procedure but remains in RRC_INACTIVE. I.e. UE is allowed to initiate a new/independent access attempt via legacy RACH (i.e. non-SDT) without having to define any new mechanism.
Proposal 3.	Remove the following FFSs from the MAC running CRs as legacy operation seems sufficient: “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”, and “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”.
Proposal 4.	Remove from the running CR “Editor’s NOTE: FFS whether the CCCH message is considered for data volume calculation”. When SDT is initiated, no change is required in the specification i.e.  same handling as for legacy resume procedure applies.
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