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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses remaining open items related to RA-SDT mechanism addressing the fallback scenarios during RACH (considering 2 step RA-SDT, 4 RA-SDT and legacy RACH) and the RACH configuration to use. These topics are also addressing some of the captured FFS in the running CR to 38.321 as part of email discussion [POST114-e][506]. Note: Impacts to the RA-SDT mechanism due to the anchor relocation is not discussed here as it is well covered via the email discussion #507. 
Discussion
[bookmark: _Ref77773661]Fallback scenarios specific to RA-SDT
The following FFS were captured in relation to the RACH fallback scenarios in email discussion [POST114-e][506]. This aims to clarify allowed or not fallback scenarios which are labelled with letters for simplicity. We suggest discussing the CG-SDT initiated fallbacks (i.e. scenarios (P.1) to (P.4)) as part of CG-SDT specific topic.
· FFS Random Access Preamble group selection for RA type switching from RA-SDT to non-RA-SDT and from 2-stepRA-SDT to 4-stepRA-SDT. [All scenarios (X) and (Y)]
· The summary of the discussion regarding fallback in SDT as of Post-RAN2#114 is as follows:   
	　
	CG-SDT
	2-step RA-SDT
	4-step RA-SDT

	2-step RA-SDT
	(P.1) FFSNOTE2
	NA
	NA

	4-step RA-SDT
	(P.2)  FFSNOTE2
	(X.1) FFSNOTE3
	NA

	2-step RA
	(P.3) YesNOTE1
	(X.2) YesNOTE1
	(Y.1) YesNOTE1

	4-step RA
	(P.4) YesNOTE1
	(X.3)YesNOTE1
	(Y.2) YesNOTE1


NOTE1: Based on the agreement in RAN2#113bis-e: “Switching from SDT to non-SDT is supported”. 
NOTE2: Based on the agreement in RAN2#113bis-e: “FFS Switching from CG-SDT to RA-SDT is not allowed”.  
NOTE3: No agreement
The following sub-sections aims to address all the scenarios described in above table taken into consideration the FFS identified in running CR as well as in previous meetings as shown below: 
UE switches from SDT to non-SDT in following cases:
-  Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. Network can send RRCResume. 
FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
When UE initiates an SDT session, it is possible that the network may not always want to allocate resources for SDT and so may instead want the UE to perform some form of fallback procedure to legacy resume and setup. It is also considered that Rel-16 NR supports fallback of UE from 2-step to 4-step RACH using the fallbackRAR. Then considering SDT, if the UE initiates SDT-RACH via 2-step RACH, the fallback scenarios to 4-step RACH also needs to be further discussed.
The discussion below starts addressing scenario (X.2): 2-step RA-SDT switch to 2-step RACH (which might be the one with larger specification impact to enable it as it is a new scenario all together). Afterwards the different scenarios are addressed assuming that network indication were via FallbackRAR or via Msg.1.

UE’s trigger to switch from 2-step RA-SDT or 4-step RA-SDT
Legacy 2-step RACH relies on msgA-TransMax to determine when/whether to switch into 4-step RACH:
msgA-TransMax:   Max number of MsgA preamble transmissions performed before switching to 4-step random access (see TS 38.321 [3], clauses 5.1.1). This field is only applicable when 2-step 
and 4-step RA type are configured and switching to 4-step type RA is supported. If the field is absent, switching from 2-step RA type to 4-step RA type is not allowed.
For 2-step RA-SDT, same approach could be used to determine when to switch to other Random Access mechanism. 
Proposal 1. [bookmark: _Toc78901541][bookmark: _Toc78902618][bookmark: _Toc79108102][bookmark: _Toc79113593]2-step RA-SDT applies same approach as legacy 2-step RACH to determine when to switch to “other random access mechanisms” (upon reaching msgA-TransMax). Note: “other random access mechanisms” may refer to 4-step RA-SDT, or 2-step RACH or 4-step RACH; details discussed in next proposals.

Legacy 4-step RACH relies on “PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1” to trigger an indication to upper layers that there is a “Random Access problem”, with preambleTransMax defined as follow:
preambleTransMax:   Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5).
For 4-step RA-SDT, PREAMBLE_TRANSMISSION_COUNTER can be used to determine when to switch to other Random Access mechanism. 
Proposal 2. [bookmark: _Toc79108103][bookmark: _Toc78901542][bookmark: _Toc78902619][bookmark: _Toc79113594]For 4-step RA-SDT, when “PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1”, this triggers the switch to other random access mechanisms Note: “other random access mechanisms” may refer to 4-step RA-SDT, or 2-step RACH or 4-step RACH; details discussed in next proposals.

Scenario (X.2): 2-step RA-SDT switch to 2-step RACH
For network triggered fallback or switch from 2-step RA-SDT to 2-step RACH (legacy) would be a new kind of scenario that would require new handling/signaling. If any, this scenario would only make sense via Msg.1 (but not via FallbackRAR). This switch does not seem essential feature understanding that switchs to 4-step RACH or 4-step RA-SDT may be defined. Therefore, for simplicity we suggest not enabling this switch for Rel-17 SDT.
Proposal 3. [bookmark: _Toc77773902][bookmark: _Toc77774292][bookmark: _Toc78901550][bookmark: _Toc78902627][bookmark: _Ref79105158][bookmark: _Toc79108104][bookmark: _Toc79113595]The switch or fallback from 2-step RA-SDT to 2-step RACH is not supported for Rel-17.

Scenario (X.1) (X.3): 2-step RA-SDT switch to 4-step RA-SDT or 4-step RACH (via fallbackRAR)
Rel-16 NR enabled the fallback or switch from 2 step RACH to 4 step RACH when UE receives fallbackRAR as the network could not decode the MsgA PUSCH. 
For SDT specific fallback (i.e. scenario (X.1)), our assumption is that this legacy procedure can be kept the same. I.e., those fallback from 2-step for SDT to 4-step RA-SDT can continues to be supported at least for the case of a successful SDT session where UE stays in RRC_INACTIVE.
[bookmark: _Toc79108119][bookmark: _Toc79113590]Fallback from 2-step RA-SDT to 4-step RA-SDT via fallbackRAR is assumed supported as it can follow legacy procedure easily.
[bookmark: _Toc71545957][bookmark: _Toc71560052][bookmark: _Toc71560081][bookmark: _Toc71562397][bookmark: _Toc71565981]RAN2 already agreed that SDT allows the fallback via fallbackRAR to resume/setup the RRC connection (i.e. scenario (X.3)), however we suggest discussing more carefully the case when UE initiates the operation via 2-step RA-SDT.
Upon initiating 2-step RACH, UE sends Msg.A in its 1st UL SDT including “PRACH Preamble & RRCResumeRequest & UL SDT data (1st time)”. Our assumed scenario/behaviour from network side is the following:
· Network is able to decode the preamble (i.e. network can differentiate UE’s access for SDT), however it cannot decode Msg.A PUSCH. I.e., network may know that UE is requesting an SDT access (when not using common preamble/resources with legacy) but it cannot differentiate the UE (i.e. UE ID is not known yet).  Therefore, network has not been able to identify UE’s context yet, and it cannot know whether it may need to trigger a RRCResume/RRCSetup yet.
· Our assumption is that same legacy principle is kept when having to send Msg.3 as in discussed previous section 2.3.1. I.e. the following note from legacy 2-step RACH also applies to RA-SDT, “NOTE:  If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined”. 
For a fallback from 2-step RA-SDT to 4-step RACH via fallbackRAR, Msg.3 would need to have the same size as Msg.A as Msg.3 would carry 1st UL SDT msg including “RRCResumeRequest & UL SDT data (2nd time)”. In addition, there were proposals of having different or special handling for resume/setup during the fallback from 2-step RACH using SDT to 4-step RACH via fallbackRAR, however this does not seem feasible scenario considering the points just explained. Therefore, we do not support the benefit of having a new/early indication to UE via fallbackRAR.
On other topic, in Rel-16 2-step RACH WI, it was agreed that for the fallback from 2-step to 4-step via fallbackRAR, the Msg3 size is assumed to be the same as the MsgA PUSCH size since the network knows that the UE performed 2-step RACH, as shown in the note below from 38.321. This same principle can be assumed applicable for NR RA-SDT. 
“NOTE:  If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined”
In addition, there is no need foreseen  for a a fallback from 2-step RA-SDT via fallbackRAR to differentiate between fallback to 4-step RA-SDT (scenario (X.1)) and fallback to 4-step RACH (scenario (X.3)).  If the network wanted to fallback to 4 step RACH (I.e., non-SDT), the network would send Resume/Setup in the DL after RACH procedure.
[bookmark: _Toc79108120][bookmark: _Toc79113591]For the fallback scenarios from 2-step RA-SDT via fallbackRAR, there is no need to have different or special handling for resume/setup as Msg.3 would need to have the same size as Msg.A. 
Proposal 4. [bookmark: _Toc79108105][bookmark: _Ref79107214][bookmark: _Toc79108106][bookmark: _Ref78879893][bookmark: _Toc79113596]To confirm the support to fallback from 2-step RA-SDT to 4-step RA-SDT or to 4-step RACH via fallbackRAR (following similar approach to legacy NR fallback from 2-step RACH to 4-step RACH). 
Proposal 4.1. [bookmark: _Ref79107397][bookmark: _Toc79108107][bookmark: _Toc79113597]If Proposal 4 is agreed, the following note from legacy 2-step RACH also applies to RA-SDT, “NOTE:  If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined”.
Proposal 4.2. [bookmark: _Toc79108108][bookmark: _Toc79113598][bookmark: _Toc79108109][bookmark: _Toc78901552][bookmark: _Toc78902629][bookmark: _Ref79107756][bookmark: _Toc79108110]If Proposal 4 and Proposal 4.1 are both agreed, UE does not need to differentiate the fallback from 2-step RA-SDT to 4-step RA-SDT or to 4-step RACH via fallbackRAR as Msg.3 would have the same size as Msg.A.

[bookmark: _Toc77773904][bookmark: _Toc77774294]Msg.1 indication of the RACH switch
Rel-16 allows fallback from 2-step to 4-step RACH via Msg.1 where the same preamble group is selected as shown in the following reference from 38.321: 
[bookmark: _Toc29239821][bookmark: _Toc37296177][bookmark: _Toc46490303][bookmark: _Toc52751998][bookmark: _Toc52796460][bookmark: _Toc60791739]5.1.2       Random Access Resource selection
…
1> else (i.e. for the contention-based Random Access preamble selection):
2> if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3> select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2> else:
3> select any SSB.
2> if the RA_TYPE is switched from 2-stepRA to 4-stepRA:
3> if a Random Access Preambles group was selected during the current Random Access procedure:
4> select the same group of Random Access Preambles as was selected for the 2-step RA type.
3> else:
4> if Random Access Preambles group B is configured; and
4> if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B:
5> select the Random Access Preambles group B.
4> else:
5> select the Random Access Preambles group A.

Therefore similar principle that same preamble group is used would be desirable for RA-SDT where the following two scenarios may need to be discussed: 
· Scenario (X.1) 2-step RA-SDT fallback to 4-step RA-SDT via Msg.1
· Scenario (X.3) 2-step RA-SDT fallback to 4-step RACH (legacy) via Msg.1
· NOTE: This scenario (X.3) would only happen if 4-step RA-SDT is not configured in a given cell.
Scenarios (X.1) 2-step RA-SDT switch to 4-step RA-SDT (via Msg.1)
Enabling scenario (X.1) seems straight forward assuming that preamble groups for SDT could be easily common regardless of where UE does 2-step RA-SDT or 4-step RA-SDT and network also guarantees that size for Msg.3 and Msg.A is the same. This would be similar to legacy 2-step RACH operation.
Proposal 5. [bookmark: _Toc71560055][bookmark: _Toc71560084][bookmark: _Toc71562400][bookmark: _Toc71565984][bookmark: _Toc71569816][bookmark: _Toc77773906][bookmark: _Toc77774296][bookmark: _Toc78901553][bookmark: _Toc78902630][bookmark: _Ref79107682][bookmark: _Toc79108111][bookmark: _Toc79113599]Fallback from 2-step RA-SDT to 4-step RA-SDT via Msg.1 is supported same to legacy NR (i.e. preamble group selected should be the same and UE would expect that the size for Msg.A and Msg.3 sizes are the same). 
Scenarios (X.3) 2-step RA-SDT switch to 4-step RACH (via Msg.1)
Scenario (X.3) might require further discussion understanding that network may want to use different preamble groups for RA-SDT and legacy RACH or that the size of Msg.A for 2-step RA-SDT might be configured different than the size of Msg.3 for 4-step RACH (legacy). On other hand, if a UE had already selected to initiate SDT procedure, it is not clear whether this kind of fallback scenario from RA-SDT to legacy RACH needs to be actually supported. If there is interest to enable this scenario (X.3), the following options could be considered:
Option 1) [bookmark: _Hlk71559486]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). However for this option 1), network would not be able to differentiate Msg.A from Msg.3.
Option 2) 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.
Option 3) This scenario of “fallback from 2-step RA-SDT to 4-step RACH (legacy)” 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).
It is important to highlight that option (2) would require a MAC re-building of Msg.3 which is not aligned with the related operation agreed for Rel-16 NR 2-step RACH operation and option (1) may limit operation of legacy RACH. Therefore, option 3) seems sufficient in our understanding.
Proposal 6. [bookmark: _Toc71560085][bookmark: _Toc71562401][bookmark: _Toc71565985][bookmark: _Toc78901554][bookmark: _Toc71560086][bookmark: _Toc71562402][bookmark: _Toc71565986][bookmark: _Toc71569817][bookmark: _Toc77773907][bookmark: _Toc77774297][bookmark: _Toc78902631][bookmark: _Ref79107719][bookmark: _Toc79108112][bookmark: _Toc79113600][bookmark: _Toc78901555][bookmark: _Toc78901556][bookmark: _Toc71560089][bookmark: _Toc71562405][bookmark: _Toc71565989][bookmark: _Toc71569820][bookmark: _Toc77773910][bookmark: _Toc77774300][bookmark: _Toc78901557]To discuss whether to support fallback from 2-step RA-SDT to 4-step RACH (legacy) via Msg.1. If companies want to support it, this scenario of “fallback from 2-step RA-SDT to 4-step RACH (legacy) via Msg.1” is handled by aborting the 2-step RA-SDT procedure and initiating a new/independent access attempt via legacy RACH (i.e. non-SDT).

Scenarios (Y.1) (Y.2) 4-step RA-SDT switch to 4-step RACH or 2-step RACH (via Msg.1)
Fallback from 4-step RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1 may be if coverage or preamble power is set differently for either procedure as Msg.1 access is limited by the decoding of corresponding PUSCH. On other hand, as explained in previous section, if a UE has already selected to initiate SDT procedure, it is not clear whether this kind of fallback scenario from RA-SDT to legacy RACH needs to be actually supported. Therefore, we suggest not to enable new mechanism to handle this kind of fallback scenario.
Proposal 7. [bookmark: _Toc71560056][bookmark: _Toc71560090][bookmark: _Toc71562406][bookmark: _Toc71565990][bookmark: _Toc71569821][bookmark: _Toc77773911][bookmark: _Toc77774301][bookmark: _Toc78901558][bookmark: _Toc78902632][bookmark: _Ref79107829][bookmark: _Toc79108113][bookmark: _Toc79113601]This scenario of “fallback from 4-step RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1” is handled by aborting the 4-step (or 2-step) RA-SDT procedure and initiating a new/independent access attempt via legacy RACH (i.e. non-SDT). I.e. no new mechanism is defined.

Recap on RACH switches starting from 2-step RA-SDT or 4-step RA-SDT
This section aims to provide a summary overview of all the possible switches between RACH procedures assuming that UE starts from 2-step RA-SDT and from 4-step RA-SDT. Some switches are previously suggested as not supported or for discussion by RAN2 (which is shown by marking them in red in the Figure 1).
Legacy 4 step RACH is always provided by the network, however legacy 2-step RACH is optional. Similarly, our assumption is that Rel-17 SDT feature would be optional i.e. 2-step RA-SDT and 4-step RA-SDT are both optionally defined. 
Proposal 8. [bookmark: _Toc79108114][bookmark: _Toc79113602]To confirm that both 2-step RA-SDT and 4-step RA-SDT can optionally be configured by the network.
Which random access procedure to fallback upon UE triggers the switch from 2-step RA-SDT or 4-step RA-SDT would depend on which one is configured/allowed by the network. Figure 1 shows all possible scenarios to fallback.


[bookmark: _Ref77803702]Figure 1. Possible ways to switch from RA-SDT to other random access mechanism
Figure 1 summarizes all the possible switch starting from 2-step RA-SDT and from 4-step RA-SDT:
· Upon UE triggers a switch from 2-step RA-SDT, the following options are possible:
· If 4-step RA-SDT is configured, UE switches from 2-step RA-SDT to 4-step RA-SDT [scenario (X.1)]. Note: Proposal 5 suggests to support it via Msg.1
· else,
· If 2-step RACH is configured, UE may switch from 2-step RA-SDT to 2-step RACH [scenario (X.2)]. Note: Proposal 3 suggests not to support it.
· else,
· UE may switch from 2-step RA-SDT to 4-step RACH [scenario (X.3)]. Note that Proposal 4 suggests to support it for fallbackRAR, Proposal 6 to discuss it for Msg.1 and Proposal 4.2 not to differentiate it with the switch to 4-step RA-SDT.
· Upon UE triggers a switch from 4-step RA-SDT, the following options are possible:
· If 2-step RACH is configured, UE switches from 4-step RA-SDT to 2-step RACH [scenario (Y.1)]. Note: Proposal 7 suggest to support it via Msg.1 but treating it as a new/independent legacy RACH (i.e. non-SDT access)
· else,
· UE switches from 4-step RA-SDT to 4-step RACH [scenario (Y.1)] Note: Proposal 7 suggest to support it via Msg.1 but treating it as a new/independent legacy RACH (i.e. non-SDT access)
Therefore considering previous proposals and the switch operation described above the following is proposed
Proposal 9. [bookmark: _Toc79108115][bookmark: _Toc78901543][bookmark: _Toc78902620][bookmark: _Toc79113603]Include diagram shown in Figure 1 with the supported RACH related switches from 2-step RA-SDT and from 4-step RA-SDT in running CR (note that figure needs to be updated based on agreements taken in related previous proposals as explained).


RACH configuration for RA-SDT
The following FFS are captured in relation to the RACH configuration as part of the email discussion [POST114-e][506]. This mainly aims to clarify whether RACH related parameter are or not different between 4-step RA type and 4-step RA-SDT type and between 2-step RA type and 2-step RA-SDT type:
· FFS whether the contention resolution timer is the same or different between 4-step RA type and 4-step RA-SDT type.
· FFS whether the RAR window and msgB window is the same or different between SDT and non-SDT.
· RAN2 can discuss whether the following parameters can be specific to 2-step and 4-step RA-SDT: msgA-TransMax, powerRampingStepHighPriority, scalingFactorBI, preambleTransMax, ra-Msg3SizeGroupA, ra-MsgA-SizeGroupA, numberOfRA-PreamblesGroupA in both groupBconfigured and groupBconfiguredTwoStepRA, ra-ResponseWindow, ra-ContentionResolutionTimer, msgB-ResponseWindow
· The following parameters may not be applicable for 2-step and 4-step RA-SDT: rsrp-ThresholdCSI-RS, ra-PreambleIndex, candidateBeamRSList, recoverySearchSpaceId, ra-ssb-OccasionMaskIndex, ra-OccasionList, ra-PreambleStartIndex, msgA-PUSCH-Resource-Index
It was agreed that “CFRA is not supported for RA-SDT” during RAN2#114e meeting, therefore RACH related configurations should not be enabled for SDT mechanism (e.g. ra-ssb-OccasionMaskIndex, ra-PreambleIndex, etc).
Proposal 10. [bookmark: _Toc77774302][bookmark: _Toc78901559][bookmark: _Toc78902633][bookmark: _Toc79108116][bookmark: _Toc79113604]To confirm that RACH configuration relevant for CFRA operation (e.g. ra-ssb-OccasionMaskIndex, ra-PreambleIndex) are not applicable for SDT mechanism (as CFRA is not supported). If so, related FFS can be removed from running CR.

For the RACH configuration to be used for an RA-SDT procedure, we suggest following similar concept as it was designed for 2-step RACH configuration in which absent of a given parameter meant that UE should use legacy 4-step RACH ones. The different is that there are 4 possible configurations to consider. Table 1 summarizes the proposed selection process to follow: each row represents a given RACH configuration that is broadcasted by gNB and two columns are added to explain when UE can start using (or not) 2-step RA-SDT (2nd column) or 4-step RA-SDT (3rd column). Further clarification of each case depicts in Table 1 is provided after the Table 1.
[bookmark: _Ref77756720]Table 1. Proposed way of selecting the RACH configuration to use when initiating RA-SDT
	RACH config. provided by gNB
	RACH Config. to use when initiating
2-step RA-SDT
	RACH Config. to use when initiating
4-step RA-SDT

	2-step RA-SDT configuration
	(A)
· Used always when provided
	(E)
· Scenario not supported

	4-step RA-SDT
configuration
	(B)
· Used only when 2-step RA-SDT is not provided and,
· when gNB allows to use of 2-step RA-SDT 
	(F)
· Used only when 2-step RA-SDT is not provided

	2-step RACH configuration (legacy)
	(C)
· [bookmark: _Hlk78900930]Used only when 2-step RA-SDT is not provided and,
· when 4-step RA-SDT is not provided and,
· gNB allows to use of 2 step RA-SDT 
	(G)
· Scenario not supported

	4-step RACH configuration (legacy)
	(D)
· Used only when 4-step RA-SDT is not provided and,
· when 2-step RA-SDT is not provided and,
· when 2-step RACH is not provided and,
· gNB allows to use of 2 step RA-SDT
	(H)
· Used only when 4-step RA-SDT is not provided and,
· when 4-step RA-SDT is not provided and,
· when 2-step RACH is not provided and,
· gNB allows to use of 4 step RA-SDT



Table 1 aims to summarize the following principles that explains the RACH configuration for RA-SDT to use depending on the information provided by the gNB:
1) If gNB provides its RA-SDT specific configuration, this covers the cases (A), (B), (E) and (F).
2.1) If gNB provides 2-step RA-SDT config. (independent on whether 4-step RA-SDT config. is or not broadcasted), UE always initiates 2-step RA-SDT [case (A)]
i. Similar to legacy RACH, it is not possible to use 2-step RA-SDT config. to initiate 4-step RA-SDT [case (E)]
2.2) If gNB provides 4-step RA-SDT config. (but does not provide 2-step RA-SDT config.), two options are possible assuming that gNB can indicate whether 4-step RA-SDT config. can or cannot be used for 2 step RA-SDT:
i. If gNB indicates that 2-step RA-SDT can be used, UE uses 4-step RA-SDT config. to initiate 2-step RA-SDT proc. [case (B)]
ii. If gNB does not indicate that 2-step RA-SDT can be used, UE uses 4-step RA-SDT config. to initiate 4-step RA-SDT proc. [case (F)]
2) If gNB does not provide any RA-SDT specific configuration (i.e. 2-step RA-SDT config. and 4-step RA-SDT config are both not provided), legacy RACH configurations might be allowed to be used for RA-SDT mechanism (which covers the cases (C), (D), (G) and (H)). Different options are possible depending on whether the gNB provides or not 2-step RACH specific configuration and whether the usage of 2-step RA-SDT or 4-step RA-SDT are or not allowed:
2.1) If gNB provides 2-step RACH config. (legacy) and gNB allows the usage for SDT, this is always used for 2-step RA-SDT [case (C)].
i. Similar to legacy RACH, it is not possible to use 2-step RA-SDT config. to initiate 4-step RACH [case (G)]
2.2) If gNB only provides 4-step RACH config. (legacy) and gNB allows the usage for SDT:
i. If gNB allows the usage of 2-step RA-SDT, 4-step RACH configuration is used for 2-step RA-SDT [case (D)]
ii. If gNB allows the usage of 4-step RA-SDT, 4-step RACH configuration is used for 4-step RA-SDT [case (H)]
In addition, both new RACH config. specific for 2-step RA-SDT and for 4-step RA-SDT should be defined as optional leaving the decision on how to configure them up to the network implementation.
Proposal 11. [bookmark: _Toc77773912][bookmark: _Toc77774303][bookmark: _Toc78901560][bookmark: _Toc78902634][bookmark: _Toc79108117][bookmark: _Toc79113605]New optional RACH config. specific for 2-step RA-SDT and for 4-step RA-SDT are defined following the same approach as 2-step RACH one.  The selection principles of the RACH configuration summarized in Table 1 for 2-step RA-SDT and for 4-step RA-SDT are agreed.

SSB operation during RA-SDT (selection and threshold)
The following FFS are captured on the SSB selection as part of the email discussion [POST114-e][506].
· FFS SSB selection for 4-step RA-SDT type SDT (a) what should happen if none of the SSBs’ RSRP is above the threshold; (b) whether the RSRP threshold is specific to SDT
· FFS the SSB selection for 2-stepRA-SDT
Legacy operation of the SSB selection is shown below from TS 38.321:
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.
….
1>	else (i.e. for the contention-based Random Access Preamble selection):
2>	if at least one of the SSBs with SS-RSRP above msgA-RSRP-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB.
2>	else:
3>	select any SSB.
Two approaches are possible when none SSB meets the SS-RSRP threshold during RA-SDT:
Option a) UE selects any SSB and continues with RA-SDT procedure.
Option b) UE switches or fallbacks to continue with other RACH type (following the principles discussed in previous section 2.1). 
Both options are feasible but option (a) follows the same logic as it is done currently for 2-step RACH and for 4-step RACH. Therefore, we suggest using the same approach.
Proposal 12. [bookmark: _Toc77773913][bookmark: _Toc77774304][bookmark: _Toc78901561][bookmark: _Toc78902635][bookmark: _Toc79108118][bookmark: _Toc79113606]UE select any SSB when none of the SSBs meet the SS-RSRP thresholds for 2-step RA-SDT. Same approach is taken for 4-step RA-SDT.

1. Conclusion
The observations captured are the following:
Observation 1.	Fallback from 2-step RA-SDT to 4-step RA-SDT via fallbackRAR is assumed supported as it can follow legacy procedure easily.
Observation 2.	For the fallback scenarios from 2-step RA-SDT via fallbackRAR, there is no need to have different or special handling for resume/setup as Msg.3 would need to have the same size as Msg.A.
The proposals captured are the following:
Proposal 1.	2-step RA-SDT applies same approach as legacy 2-step RACH to determine when to switch to “other random access mechanisms” (upon reaching msgA-TransMax). Note: “other random access mechanisms” may refer to 4-step RA-SDT, or 2-step RACH or 4-step RACH; details discussed in next proposals.
Proposal 2.	For 4-step RA-SDT, when “PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1”, this triggers the switch to other random access mechanisms Note: “other random access mechanisms” may refer to 4-step RA-SDT, or 2-step RACH or 4-step RACH; details discussed in next proposals.
Proposal 3.	The switch or fallback from 2-step RA-SDT to 2-step RACH is not supported for Rel-17.
Proposal 4.	To confirm the support to fallback from 2-step RA-SDT to 4-step RA-SDT or to 4-step RACH via fallbackRAR (following similar approach to legacy NR fallback from 2-step RACH to 4-step RACH).
Proposal 4.1.	If Proposal 4 is agreed, the following note from legacy 2-step RACH also applies to RA-SDT, “NOTE:  If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined”.
Proposal 4.2.	If Proposal 4 and Proposal 4.1 are both agreed, UE does not need to differentiate the fallback from 2-step RA-SDT to 4-step RA-SDT or to 4-step RACH via fallbackRAR as Msg.3 would have the same size as Msg.A.
Proposal 5.	Fallback from 2-step RA-SDT to 4-step RA-SDT via Msg.1 is supported same to legacy NR (i.e. preamble group selected should be the same and UE would expect that the size for Msg.A and Msg.3 sizes are the same).
Proposal 6.	To discuss whether to support fallback from 2-step RA-SDT to 4-step RACH (legacy) via Msg.1. If companies want to support it, this scenario of “fallback from 2-step RA-SDT to 4-step RACH (legacy) via Msg.1” is handled by aborting the 2-step RA-SDT procedure and initiating a new/independent access attempt via legacy RACH (i.e. non-SDT).
Proposal 7.	This scenario of “fallback from 4-step RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1” is handled by aborting the 4-step (or 2-step) RA-SDT procedure and initiating a new/independent access attempt via legacy RACH (i.e. non-SDT). I.e. no new mechanism is defined.
Proposal 8.	To confirm that both 2-step RA-SDT and 4-step RA-SDT can optionally be configured by the network.
Proposal 9.	Include diagram shown in Figure 1 with the supported RACH related switches from 2-step RA-SDT and from 4-step RA-SDT in running CR (note that figure needs to be updated based on agreements taken in related previous proposals as explained).
Proposal 10.	To confirm that RACH configuration relevant for CFRA operation (e.g. ra-ssb-OccasionMaskIndex, ra-PreambleIndex) are not applicable for SDT mechanism (as CFRA is not supported). If so, related FFS can be removed from running CR.
Proposal 11.	New optional RACH config. specific for 2-step RA-SDT and for 4-step RA-SDT are defined following the same approach as 2-step RACH one.  The selection principles of the RACH configuration summarized in Table 1 for 2-step RA-SDT and for 4-step RA-SDT are agreed.
Proposal 12.	UE select any SSB when none of the SSBs meet the SS-RSRP thresholds for 2-step RA-SDT. Same approach is taken for 4-step RA-SDT.
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