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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses remaining open items related to RA-SDT mechanism addressing potential RAN2 impacts due to the anchor relocation, RACH resources/configuration (considering the views provided on the related email discussion [POST113bis-e][507] and the fallback scenarios during RACH (considering 2 step RA-SDT, 4 RA-SDT and legacy RACH).
1. Discussion
RAN2 impacts due to anchor relocated or not for SDT
The following scenarios need to be considered in the scope of enabling anchor relocated or not during SDT session:
· Scenario A) SDT session with anchor relocation
· Scenario A.1) SDT session with anchor relocation at the initiation of SDT session
· Scenario A.2) SDT session with anchor relocation during an ongoing SDT session
· Scenario B) SDT session without anchor relocation
Regardless of the scenario, upon initiating the SDT procedure (i.e. sending 1st UL SDT), gNB1 needs to buffer the 1st UL SDT traffic until UE AS context is found and, if applicable, relocation.
[bookmark: _Toc71237877][bookmark: _Toc71284402][bookmark: _Toc71328968][bookmark: _Toc71545946][bookmark: _Toc71560034][bookmark: _Toc71565970][bookmark: _Toc71569822]Upon initiating the SDT procedure (i.e. UE sends 1st UL SDT), gNB1 needs to buffer the 1st UL SDT traffic until UE AS context is found and, if applicable, relocation.
Anchor relocation during for initial phase of RA-SDT
The UE context in the DU is expected to be released when the UE goes into INACTIVE (final decision is up to RAN3).  A new DU context is initialized when the UE starts an SDT session based on configuration from the CU.  The RLC PDU can be processed in the network only after the UE context is created in new DU.    This handling is the same irrespective of whether the CU context is anchored or relocated.  At the start of an SDT session, the RLC entity should be created in the UE.  During the transfer of data packets of an SDT session, the RLC state should be maintained to allow RLC re-segmentation and retransmission.   If the UE is performing SDT in another CU-UP, the CU-UP context may be relocated to the new CU-UP.  Since the RLC PDU can only be processed by the network after the UE context is created in the new DU, the PDCP PDU will only be delivered to the CU-UP after this.   
In case of an integrated gNB, the UE context in the new gNB is also expected to be created when UE starts an SDT session based on the context in the old gNB.  The behaviour on the network side is similar to the CU-DU split case – the RLC PDU can only be processed and provided to the PDCP after the UE context is created in the new gNB.  
Whether to perform anchor relocation or not is a network decision taken after the network receives UE msg 3/A.  As the UE may not be aware of whether the network will perform anchor relocation at the time it sends the SDT data, the UE behaviour for msg3/A must be the same with and without anchor relocation.    
No additional configuration or user plane update is identified as essential after UE context relocation if it is done immediately after reception of ResumeRequest.  
Hence from a UE perspective, the UE behaviour is the same with and without context relocation during the initial phase of SDT immediately after reception of the ResumeRequest by the network.  
Proposal 1. [bookmark: _Toc67870109][bookmark: _Toc67870195][bookmark: _Toc67954634][bookmark: _Toc68053927][bookmark: _Toc68054038][bookmark: _Toc68054421][bookmark: _Toc68054427][bookmark: _Toc68125378][bookmark: _Toc68125384][bookmark: _Toc68200136][bookmark: _Toc68200439][bookmark: _Toc68203465][bookmark: _Toc71186519][bookmark: _Toc71237885][bookmark: _Toc71284409][bookmark: _Toc71328959][bookmark: _Toc71545951][bookmark: _Toc71560046][bookmark: _Toc71560075][bookmark: _Toc71562391][bookmark: _Toc71565975][bookmark: _Toc71569808]During the initiation of the SDT (i.e. after reception of the ResumeRequest by the network), the UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
RAN2 foreseen impacts due to the release of the UE context from last serving gNB when UE context is relocated for SDT
Figure 1 below shows an exemplary sequence flow of the SDT procedure with anchor relocation done at the initiation of an SDT session, as explained in scenario A.1). For legacy resume procedure, gNB1 triggers the path switch with the AMF and the release of the UE context with the gNB0. For SDT operation, the path switch needs to be done in order to convey the SDT data during the ongoing SDT session. However, when to release the context from gNB0 may require further discussion. The possible options are the following: 
Option 1) UE context is released from gNB0 after gNB1 completes the path switch with the AMF at the beginning of the SDT session.
Option 2) UE context is released from gNB0 after gNB1 provides a new NCC and I-RNTI to the UE at the end of the SDT session.


[bookmark: _Ref71228796][bookmark: _Ref71228790]Figure 1.Sequence flow of the SDT procedure with anchor relocation at the initiation of an SDT session
Option 1) has the drawback that UE does not have the I-RNTI that points to the UE context in the new gNB1 even thought the UE context is already relocated there. If UE abruptly terminates the ongoing SDT session with gNB1 (e.g. upon detection of an SDT session failure or when non-SDT data becomes available) and assuming that UE remains in RRC_INACTIVE (i.e., does not go to IDLE) to minimize the data loss/duplication (as explained in [1]), network may not be able to find UE AS context next time that try to initiate the SDT session (or resume). The reason being that gNB0 would have already deleted its UE AS context while UE would still have the I-RNTI pointing to gNB0.
Option 2) may be preferable then where gNB0 keeps a copy of the UE AS context (or at least a pointer to the new gNB) while the SDT session is ongoing in gNB1 and only releases it upon terminating the SDT session. Therefore, if UE abruptly terminates the ongoing SDT session with gNB1, next time that initiate an SDT session, the UE context could be retrieved successfully. 
[bookmark: _Toc71237878][bookmark: _Toc71284403][bookmark: _Toc71328969][bookmark: _Toc71545947][bookmark: _Toc71560035][bookmark: _Toc71565971][bookmark: _Toc71569823]If the UE context is released from the last serving gNB (gNB0) after new serving gNB (gNB1) provides a new NCC and I-RNTI to the UE at the end of the SDT session, UE could continue with minimal data loss if UE were to have an abruptly termination of the ongoing SDT session with gNB1. 
We understand that RAN3 input would be needed to confirm RAN2 view/preference on this. However, RAN2 should also discuss it as it is important to consider the foreseen RAN2 impacts and security aspects. The following two sub-sections address two possible RAN-centric solutions that would allow either of the previous options 1) and 2) to be feasible from RAN2 point of view. For additional details see related details addressed in explained in [1].
An alternative to enable the operation of previous option 1) is to provide a New I-RNTI (and NCC) after immediately after SDT initiation. Therefore during any SDT mechanism, a new NCC and I-RNTI are provided to UE by its current gNB1 immediately upon initiating SDT mechanism (i.e. 1st DL SDT msg of any SDT session) for future use after current SDT session ends or terminates, as shown in Figure 2 below.


[bookmark: _Ref71229964]Figure 2. Solution 1) new NCC and I-RNTI is provided after anchor relocation during an SDT session
When UE detects or triggers an abrupt termination of the SDT session (i.e. UE has not gotten any RRCRelease message from the network indicating the end of the SDT session), UE can initiate a sub-sequent new SDT session using the updated information provided by the gNB1 (new NCC2 and I-RNTI2) that would help gNB2 when looking for the corresponding stored UE AS Context that might be relocated during previous SDT session (that terminated abruptly). 
Therefore, from RAN2 point of view both options on when to release the context from the last serving gNB during an SDT session are feasible.
Proposal 2. [bookmark: _Toc71237886][bookmark: _Toc71284410][bookmark: _Toc71328960][bookmark: _Toc71545952][bookmark: _Toc71560047][bookmark: _Toc71560076][bookmark: _Toc71562392][bookmark: _Toc71565976][bookmark: _Toc71569809]Discuss when current serving gNB notifies the last serving gNB of the release of the UE AS context considering the following possible solutions in RAN side and inform RAN3 on RAN2’s view: 
Proposal 2.1. [bookmark: _Toc71237887][bookmark: _Toc71284411][bookmark: _Toc71328961][bookmark: _Toc71545953][bookmark: _Toc71560048][bookmark: _Toc71560077][bookmark: _Toc71562393][bookmark: _Toc71565977][bookmark: _Toc71569810]Option 1’) If serving gNB provides a new I-RNTI (and NCC) immediately after initiating the SDT mechanism (i.e. 1st DL SDT msg) for future use after current SDT session ends (or terminates), the serving gNB can inform last serving gNB to release the UE AS context after sending that 1st DL SDT msg (assuming the data path are already switch). This option 1’) has RAN2 and RAN3 impact foreseen. 
Proposal 2.2. [bookmark: _Toc71237888][bookmark: _Toc71284412][bookmark: _Toc71328962][bookmark: _Toc71545954][bookmark: _Toc71560049][bookmark: _Toc71560078][bookmark: _Toc71562394][bookmark: _Toc71565978][bookmark: _Toc71569811]Option 2) UE context can be released by serving gNB from last serving gNB after providing the a new NCC and I-RNTI at the end of the SDT session.  This option 2) mainly has RAN3 impact foreseen.

RAN2 foreseen impacts when UE context is relocated in the middle of an ongoing SDT session
This scenario would happen when network decides not to relocate the UE context for the SDT session but during the ongoing SDT session, it later triggers a fallback to resume, as shown in Figure 4. This may be triggered upon detecting non-SDT traffic or for other reasons left up to network decision (e.g. if SDT session becomes long).


[bookmark: _Ref71235838]Figure 4. Scenario where UE context needs to be relocated in the middle of an SDT session
In previous meetings, RAN2 agreed that switch between SDT to non-SDT is enabled by network providing RRCResume msg. However RAN2 did not discuss anything on the potential impact if UE Context was not collocated. Therefore we suggest confirming that RAN2 preference is indeed enabling this scenario.
A simple option here could be to release the UE with an updated SDT configuration and NCC.  When the UE makes a new RRCResumeRequest, it can be supported in the current gNB without anchoring.  The penalty for this is some additional delay from the release message and initiate a new access.  This is not likely to happen often where the anchoring is used and there is a need to move the anchor.  The possibility of this happening in case of a CU DU split is even more rate.  Hence, this delay could be acceptable.
[bookmark: _Toc71328970][bookmark: _Toc71545948][bookmark: _Toc71560036][bookmark: _Toc71565972][bookmark: _Toc71569824]When UE context is relocated in the middle of an SDT session, baseline solution may be for the network to release the UE back into RRC_INACTIVE (with an updated SDT configuration and NCC). This may lead to additional delay (from the release and initiation of a follow up new attempt), however it may not be an scenario that occurs frequently. 
Based on the SA3 requirement, re-using the same key in two nodes is not allowed.  Hence the change of anchor requires a change of security keys.  Change of keys require the L2 to be reset to prevent mix up of data with the old and new keys.  Currently, a change of keys is done either when the user plane is suspended/not established (re-establishment, SMC, Resume) or using a RACH procedure+L2 reset as the switch over point if there is ongoing data transfer.  (handover).  A release and add of the RLC bearer could also be used to flush the L2.   Additionally, PDCP has to be re-established.  However, none of the existing NR procedures support this particular behaviour.  
In summary, to support a change of anchor during an SDT session, at high level, a new procedure should be defined to support the key change involving: providing new NCC to the UE, suspend data transfer, resetting L2, re-establish PDCP, Resume data transfer.  
Whether this is done by extending existing messages or using a new message can be discussed in stage 3.
[bookmark: _Toc71328971][bookmark: _Toc71545949][bookmark: _Toc71560037][bookmark: _Toc71565973][bookmark: _Toc71569825]If UE context is relocated in the middle of an SDT session (i.e. SDT session continues transparently), the security keys need to be updated. However there is no existing NR procedure that support this, therefore a new procedure would be required to support the key change involving: providing new NCC to the UE, suspend data transfer, resetting L2, re-establish PDCP, Resume data transfer.
On the network side, the following points needs to be discussed: which node triggers the anchor change and which node generates the RRC message with the NCC.  This depends on the network architecture including how the CU DU split is done for anchoring.  Further details can be discussed in RAN3.  
[bookmark: _Toc71328972][bookmark: _Toc71545950][bookmark: _Toc71560038][bookmark: _Toc71565974][bookmark: _Toc71569826]If UE context is relocated in the middle of an SDT session (i.e. SDT session continues transparently), it needs to be discussed which node triggers the anchor change and which node generates the RRC message with the NCC considering the network architecture (including how the CU DU split is done for anchoring).
Proposal 3. [bookmark: _Ref71237202][bookmark: _Toc71237889][bookmark: _Toc71284413][bookmark: _Toc71328963][bookmark: _Toc71545955][bookmark: _Toc71560050][bookmark: _Toc71560079][bookmark: _Toc71562395][bookmark: _Toc71565979][bookmark: _Toc71569812]When switching from SDT to non-SDT during an ongoing SDT session where the UE context was not relocated by the network, to discuss RAN2 preference on the handling and inform RAN3 considering the following options: option 1) network release the UE back into RRC_INACTIVE (potentially with updated suspend and SDT configurations), or option 2) a new mechanism is defined by RAN2/3 to update the security keys during the ongoing SDT session (due to the relocation of the UE context during an ongoing SDT session).


RACH resources/configuration for RA-SDT
Email discussion [POST113bis-e][507] ask for RAN2 inputs on the following RACH related topics:
Q1) Whether dedicated RACH resources can be configured for RA-SDT
Q2) Whether to support configuring the number of contention-based 4-step/2-step RACH preambles per SSB for RA-SDT when ROs are shared between SDT and non-SDT 
Q3) Whether to support introducing a preamble starting index for RA-SDT when ROs are shared between SDT and non-SDT
Q4) Whether to support introducing a shared RO mask index for RA-SDT
Q5) Whether to define separate RO configuration for RA-SDT
Q6) Whether the number of contention-based 4-step/2-step RACH preambles per SSB and the number of SSBs per RO can be configured for RA-SDT when ROs for SDT and non-SDT are separate
Q7) Whether RO(s) for 4-step RA-SDT and 2-step RA-SDT can be either separate or shared with separate preambles
Q8) Whether to support RACH common resources for SDT
Q9) Which kind of search space (e.g. USS or separate CSS) do companies prefer for RA-SDT
Most questions seem preferable that RAN1 takes the decision (except for Q1, Q8 and Q9). Therefore, we suggest sending an email on RACH related agreements taken on SDT feature and request RAN1 input on how to enable the PRACH resource configuration considering for example the open questions identified in RAN2 (i.e. Q2-Q7).
Proposal 4. [bookmark: _Toc67870110][bookmark: _Toc67870196][bookmark: _Toc67954635][bookmark: _Toc68053928][bookmark: _Toc68054039][bookmark: _Toc68054422][bookmark: _Toc68054428][bookmark: _Toc68125379][bookmark: _Toc68125385][bookmark: _Toc68200137][bookmark: _Toc68200440][bookmark: _Toc68203466][bookmark: _Toc71186518][bookmark: _Toc71237891][bookmark: _Toc71284415][bookmark: _Toc71328964][bookmark: _Toc71545956][bookmark: _Toc71560051][bookmark: _Toc71560080][bookmark: _Toc71562396][bookmark: _Toc71565980][bookmark: _Toc71569813]RAN2 to send an LS to RAN1 including the RACH related agreements for RA-SDT mechanism and ask them to provide inputs on the corresponding PRACH resource configuration considering the open questions Q2-Q7 identified as part of email discussion [POST113bis-e][507].

Fallback scenarios specific to RA-SDT
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. In addition, 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.
In relation to this topic, RAN2 has only agreed to the following:
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.
[bookmark: _Ref71283600]Fallback 2-step RA-SDT to 4-step RA-SDT via fallbackRAR
Rel-16 NR enabled the fallback from 2 step RACH to 4 step RACH when UE receives fallbackRAR as the network could not decode the MsgA PUSCH. 
For SDT mechanism, our assumption is that this legacy procedure can be kept the same. I.e., those legacy fallback from 2-step for SDT to 4-step RACH for SDT can continues to be supported at least for the case of a successful SDT session where UE stays in RRC_INACTIVE.
In addition, 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 applicablefor 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”
Proposal 5. [bookmark: _Toc71545957][bookmark: _Toc71560052][bookmark: _Toc71560081][bookmark: _Toc71562397][bookmark: _Toc71565981][bookmark: _Toc71237892][bookmark: _Toc71284416][bookmark: _Toc71328965][bookmark: _Toc71545958][bookmark: _Toc71560053][bookmark: _Toc71560082][bookmark: _Toc71562398][bookmark: _Toc71565982][bookmark: _Toc71569814]To confirm that fallback from 2-step RACH for SDT to 4-step RACH for SDT via fallbackRAR is supported (i.e. same to legacy NR). This means that 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”.

Fallback 2-step RA-SDT to resume/setup
RAN2 already agreed that SDT allows the fallback to resume/setup, 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 RACH using 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)”.
On summary, having different handling for resume/setup during the fallback from 2-step RACH using SDT to 4-step RACH via fallbackRAR does not seem feasible scenario.
Proposal 6. [bookmark: _Toc71545959][bookmark: _Toc71560054][bookmark: _Toc71560083][bookmark: _Toc71562399][bookmark: _Toc71565983][bookmark: _Toc71569815]To confirm that fallback from 2-step RACH for SDT to 4-step RACH via fallbackRAR with different handling for resume/setup is not needed (as it is not feasible).

Fallback 2-step RA-SDT to 4-step RA-SDT or 4-step RACH (legacy) via Msg.1
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 dicussed: 
· Scenario (a) 2-step RA-SDT fallback to 4-step RA-SDT via Msg.1
· Scenario (b) 2-step RA-SDT fallback to 4-step RACH (legacy) via Msg.1
· NOTE: This scenario (b) would only happen if 4-step RA-SDT is not configured in a given cell.
Enabling scenario (a) 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 7. [bookmark: _Toc71560055][bookmark: _Toc71560084][bookmark: _Toc71562400][bookmark: _Toc71565984][bookmark: _Toc71569816]Fallback from 2-step RACH for SDT to 4-step RACH for SDT via Msg.1 is supported same to legacy NR (i.e. size for Msg.A and Msg.3 sizes are expected the same from UE point of view). 
Scenario (b) 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 RACH for 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 (b), the following options could be considered:
Option 1) [bookmark: _Hlk71559486]It is expected that the size of Msg.A for 2-step RACH for SDT is same as the size of Msg.3 for 4-step RACH (legacy).
Option 2) If the size of Msg.A for 2-step RACH for 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 RACH for 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).
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.
Proposal 8. [bookmark: _Toc71560085][bookmark: _Toc71562401][bookmark: _Toc71565985][bookmark: _Toc71560086][bookmark: _Toc71562402][bookmark: _Toc71565986][bookmark: _Toc71569817]To discuss whether to support fallback from 2-step RACH for SDT to 4-step RACH (legacy) via Msg.1. If companies want to support it, considering the following options:
Proposal 8.1. [bookmark: _Toc71560087][bookmark: _Toc71562403][bookmark: _Toc71565987][bookmark: _Toc71569818]Option 1) It is expected that the size of Msg.A for 2-step RACH for SDT is same as the size of Msg.3 for 4-step RACH (legacy).
Proposal 8.2. [bookmark: _Toc71560088][bookmark: _Toc71562404][bookmark: _Toc71565988][bookmark: _Toc71569819]Option 2) If the size of Msg.A for 2-step RACH for 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.
Proposal 8.3. [bookmark: _Toc71560089][bookmark: _Toc71562405][bookmark: _Toc71565989][bookmark: _Toc71569820]Option 3) This scenario of “fallback from 2-step RACH for 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).

Fallback 4-step (or 2-step) RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1
Fallback from 4-step (or 2-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 9. [bookmark: _Toc71560056][bookmark: _Toc71560090][bookmark: _Toc71562406][bookmark: _Toc71565990][bookmark: _Toc71569821]No new mechanism is defined to support Fallback 4-step (or 2-step) RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1. I.e., this scenario of “fallback from 4-step (or 2-step)  RACH for 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). 


1. Conclusion
The observations captured are the following:
Observation 1.	Upon initiating the SDT procedure (i.e. UE sends 1st UL SDT), gNB1 needs to buffer the 1st UL SDT traffic until UE AS context is found and, if applicable, relocation.
Observation 2.	If the UE context is released from the last serving gNB (gNB0) after new serving gNB (gNB1) provides a new NCC and I-RNTI to the UE at the end of the SDT session, UE could continue with minimal data loss if UE were to have an abruptly termination of the ongoing SDT session with gNB1.
Observation 3.	When UE context is relocated in the middle of an SDT session, baseline solution may be for the network to release the UE back into RRC_INACTIVE (with an updated SDT configuration and NCC). This may lead to additional delay (from the release and initiation of a follow up new attempt), however it may not be an scenario that occurs frequently.
Observation 4.	If UE context is relocated in the middle of an SDT session (i.e. SDT session continues transparently), the security keys need to be updated. However there is no existing NR procedure that support this, therefore a new procedure would be required to support the key change involving: providing new NCC to the UE, suspend data transfer, resetting L2, re-establish PDCP, Resume data transfer.
Observation 5.	If UE context is relocated in the middle of an SDT session (i.e. SDT session continues transparently), it needs to be discussed which node triggers the anchor change and which node generates the RRC message with the NCC considering the network architecture (including how the CU DU split is done for anchoring).
The proposals captured are the following:
Proposal 1.	During the initiation of the SDT (i.e. after reception of the ResumeRequest by the network), the UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
Proposal 2.	Discuss when current serving gNB notifies the last serving gNB of the release of the UE AS context considering the following possible solutions in RAN side and inform RAN3 on RAN2’s view:
Proposal 2.1.	Option 1’) If serving gNB provides a new I-RNTI (and NCC) immediately after initiating the SDT mechanism (i.e. 1st DL SDT msg) for future use after current SDT session ends (or terminates), the serving gNB can inform last serving gNB to release the UE AS context after sending that 1st DL SDT msg (assuming the data path are already switch). This option 1’) has RAN2 and RAN3 impact foreseen.
Proposal 2.2.	Option 2) UE context can be released by serving gNB from last serving gNB after providing the a new NCC and I-RNTI at the end of the SDT session.  This option 2) mainly has RAN3 impact foreseen.
Proposal 3.	When switching from SDT to non-SDT during an ongoing SDT session where the UE context was not relocated by the network, to discuss RAN2 preference on the handling and inform RAN3 considering the following options: option 1) network release the UE back into RRC_INACTIVE (potentially with updated suspend and SDT configurations), or option 2) a new mechanism is defined by RAN2/3 to update the security keys during the ongoing SDT session (due to the relocation of the UE context during an ongoing SDT session).
Proposal 4.	RAN2 to send an LS to RAN1 including the RACH related agreements for RA-SDT mechanism and ask them to provide inputs on the corresponding PRACH resource configuration considering the open questions Q2-Q7 identified as part of email discussion [POST113bis-e][507].
Proposal 5.	To confirm that fallback from 2-step RACH for SDT to 4-step RACH for SDT via fallbackRAR is supported (i.e. same to legacy NR). This means that 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 6.	To confirm that fallback from 2-step RACH for SDT to 4-step RACH via fallbackRAR with different handling for resume/setup is not needed (as it is not feasible).
Proposal 7.	Fallback from 2-step RACH for SDT to 4-step RACH for SDT via Msg.1 is supported same to legacy NR (i.e. size for Msg.A and Msg.3 sizes are expected the same from UE point of view).
Proposal 8.	To discuss whether to support fallback from 2-step RACH for SDT to 4-step RACH (legacy) via Msg.1. If companies want to support it, considering the following options:
Proposal 8.1.	Option 1) It is expected that the size of Msg.A for 2-step RACH for SDT is same as the size of Msg.3 for 4-step RACH (legacy).
Proposal 8.2.	Option 2) If the size of Msg.A for 2-step RACH for 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.
Proposal 8.3.	Option 3) This scenario of “fallback from 2-step RACH for 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 9.	No new mechanism is defined to support Fallback 4-step (or 2-step) RA-SDT to 4-step (or 2-step) RACH (legacy) via Msg.1. I.e., this scenario of “fallback from 4-step (or 2-step)  RACH for 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).
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