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Introduction
This document also discusses the aspects related to with and without anchor relocation, primarily related to user plane and associated signalling on the network side and its implications on UE handling.  
Discussion
RACH requirements for SDT
NR use cases target very diverse kind of applications with different requirements, e.g. in terms of payload size, traffic latency tolerance, or traffic frequency. The data volume and size to be sent in SDT may hence be varied and so, the gNB and UE need to differentiate whether the access is for SDT-RACH vs legacy RACH and the corresponding TBS/MCS allowed for Msg.3/Msg.A. Moreover, for 4-step RACH, UE should know before sending Msg.3 which TBS/MCS it is allowed to use. To this end, different ways could be considered to enable the operations just described (where some of them may be used together), e.g.: 
1. Network can configure up to two different TBSs re-using legacy group A/B PRACH resource partition.
2. Network can indicate the TBS allowed via a maximum value, as well as, optionally allowing the usage of intermediate/smaller values (similarly as it is done for LTE EDT feature).
3. UE can use the UCI piggybacked with the Msg.3/Msg.A payload to indicate the MCS/TBS in use.
4. UE can be configured with more than one DMRS resource for transmission of Msg.3/Msg.A (which would be used by UE to transmit the DMRS in one of the DMRS resources in accordance with the TBS/MCS for Msg.3/Msg.A.
All the options are feasible with different pros and cons, but their evaluation should better be done by the main WG responsible for this part, i.e. RAN1. Therefore, we suggest triggering this discussion in RAN1. From RAN2 perspective, if data is larger than the available msg3/A size, data could be segmented, although network may want to control when this is allowed while using SDT-RACH. Therefore, it might be good to discuss whether more than one RACH configuration/resources are allowed for network to configure.
[bookmark: _Toc47622962][bookmark: _Toc47622749][bookmark: _Toc47622673][bookmark: _Toc47622635][bookmark: _Toc47622269][bookmark: _Toc47620696]Proposal #1: For SDT-RACH (including both 4-step RACH and 2-step RACH), RAN2 requests RAN1 input on which/how multiple TBS(s) and MCS(s) are allowed and indicated to/by the UE/gNB (considering for example the options described above). 
[bookmark: _Toc47622963][bookmark: _Toc47622750][bookmark: _Toc47622674][bookmark: _Toc47622636][bookmark: _Toc47622270][bookmark: _Toc47620697]Proposal #2: RAN2 should also discuss whether more than one RACH configuration/resources needs to be provided for SDT to better adjust for the different NR use cases. Inform RAN1 on RAN2’s preference and/or corresponding question for their input.
Selection between 2-step and 4-step RA 
It was agreed in the last meeting that both 2-step RACH or 4-step RACH are applicable for RACH based uplink SDT in RRC_INACTIVE. Then the open issues is how the UE can perform selection between 2-step RACH and 4-step RACH when using SDT. In legacy Rel-16 design, the following conditions are specified for the UE:
· when CFRA resources are not configured, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
· when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
· when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.
When contention-based preambles are used (i.e. the first condition above). In this case, at least the legacy RSRP criteria (msgA-RSRP-Threshold) can be utilized for selection between 2-step and 4-step for the case of SDT as well. 
In addition, while the usage of dedicated, contention-free preambles for SDT is an open question which likely requires input from RAN1, in case dedicated RACH preambles are supported for SDT, conditions similar to the above can be defined for SDT-RACH as well, i.e. 
· when CFRA resources are not configured for SDT, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
· when CFRA resources for 4-step RA type for SDT are configured, UE performs random access with 4-step RA type to perform SDT;
· when CFRA resources for 2-step RA type for SDT are configured, UE performs random access with 2-step RA type to perform SDT.
Proposal #3: It is proposed to reuse the legacy RSRP based condition for CBRA case (and for CFRA case if supported) for SDT-RACH
User plane handling with and without anchor relocation
The UE context in the DU is released when the UE goes into INACTIVE.  A new DU context is initialised when the UE starts an SDT session based on configuration from the CU.  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.  
Since the PDCP entity in the network side in the CU-UP is not released during INACTIVE, the PDCP entity in the UE is also maintained.  If the UE is performing SDT in another CU-UP, the CU-UP context may be relocated to the new CU-UP.  With and without relocation, the PDCP SN are maintained where applicable during a new SDT session, similar to handover.   
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 has to be the same with and without anchor relocation.  
Proposal #4: The UE behaviour is the same with and without anchor relocation.  

Details of anchoring and relocation
The network may decide to relocate or anchor the UE context based on many factors.  One of main reasons to anchor is to avoid many network patch switch procedures when UE has high relative mobility compared to SDT frequency.  Network can already keep track of this UE mobility vs data pattern and no further information from the UE may be needed.   
Another possible network consideration could be if there is more than one packet to be exchanged over an SDT session.  Whether there is more than one packet in one SDT session is already available at the serving DU on receipt of msg 3/A, for example from the BSR.  The BSR itself may not be useful in making a decision whether to anchor or relocate, but a simple indication of “more data” may be sufficient.
Observation #1: The decision to continue to anchor or relocate can be based on many factors such as UE mobility pattern, more than one data packet in an SDT session etc.  
The figure 1 below shows the typical network handling when the UE performs an SDT sessions in the same CU.


[bookmark: _Ref47211693]Figure 1. Start of SDT mechanism using RLC bearer configuration stored in the UE Context in the same CU
If there is anchor relocation, the network has to buffer data in the DU until the serving node can retrieve the UE context from the old node.  When the UE sends a RRCResume request and SDT data in a cell, these are first processed by the DU of that cell and the Resume request message has to forwarded to the CU holding the UE context identified by the I-RNTI in the Resume request.  In the current architecture, a DU is only connected to one parent CU for the control plane and if the UE context is not in the DU’s parent CU, the DU cannot directly forward the Resume request to the CU holding the UE context.  
With anchoring, the UE context stays in the old CU even after processing the Resume request.  The RLC configuration must then be provided by the anchored CU-CP to the serving DU.  This signalling exchanges may be supported by forwarding through the parent CU or by allowing such exchange directly between the serving DU and the old CU.  An example message flow without anchor relocation is shown in the figure 2 below.


Figure 2: Example message flow without anchor relocation
The details of how the current DU contacts the old CU and receives the RLC configuration can be left to RAN3 discussion. 
Observation #2: DU has to buffer SDT user data until the UE context is available at the DU.  Without anchor relocation, it is not possible in all cases for the old CU and current DU to exchange signalling messages to provide the stored UE RLC configuration to the current DU.  However this is in RAN3 scope and should be discussed in RAN3.
A similar options of setting up a direct link or forwarding via the parent CU-UP are also applicable for the user data between serving DU and the old CU-UP.  
Proposal #5: RAN2 should wait for RAN3 discussion on what criteria will be used in the decision whether to relocate or not and what additional information, if any, is needed.  And for the details of the network procedures on how DU receives the UE context.  
Currently for INACTIVE, RoHC header compression state is not continued during Resume.  For SDT, as only one or two packets may be exchanged per SDT session, continuing RoHC compression across SDT sessions can reduce the overhead significantly for that UE.  
Observation #3: Continuing header compression across SDT sessions can reduce overheads.
UE needs to know in advance at the time of sending data whether to continue with RoHC state or not.   That is, it would need to know before starting the SDT session whether the network can continue RoHC or whether the context is relocated.  
During handover in NR, header compression may be continued during HO based on network indication in the HO command.  Typically, it can be continued  when the RoHC context is not relocated during the HO and sometimes, depending on implementation, even with RoHC context relocation (though this RoHC context transfer procedure on the network side is not specified). 
Following the same logic for SDT, it should be possible to continue RoHC when the SDT session is not relocated.  This could be due to resumption in the same CU region or due to anchoring.   On the other hand, if the context is relocated it may not be possible for RoHC to continue after relocation.  The decision whether to relocate or not is dependant on factors such as cell in which UE is resuming, which network is aware only after network receives the SDT.  Hence, it is not possible to indicate in advance to the UE whether to continue RoHC or not for SDT.
Observation #4: Decision whether to continue RoHC has to be known at the UE before SDT while the network decision of whether to perform context relocation is taken only after network receives SDT.
One possibility is allow RoHC to continue only in the same cell for SDT.  Alternatively, it could be allowed to continue RoHC within a certain area – such as within an RNA.  And this could also be under control of the network; that is, the network can indicate this to the UE in the RRC release message that was sent to the UE to INACTIVE prior to the SDT session.   For example, this indication can be, “continue RoHC within the same cell”.  With this indication, UE will continue RoHC only in the same cell.  
Proposal #6: Network can control in RRC release message whether UE should continue RoHC state or not.  This could be further restricted to continue in a region such as same cell or same RNA.  

Conclusion and proposals

This document discussed the RACH selection for SDT.  It also discussed the user plane impact from relocating or anchoring the UE context in the CU.  The following observations and proposals were made.
Proposal #1: For SDT-RACH (including both 4-step RACH and 2-step RACH), RAN2 requests RAN1 input on which/how multiple TBS(s) and MCS(s) are allowed and indicated to/by the UE/gNB (considering for example the options described above). 
Proposal #2: RAN2 should also discuss whether more than one RACH configuration/resources needs to be provided for SDT to better adjust for the different NR use cases. Inform RAN1 on RAN2’s preference and/or corresponding question for their input.
Proposal #3: It is proposed to reuse the legacy RSRP based condition for CBRA case (and for CFRA case if supported) for SDT-RACH
Proposal #4: The UE behaviour is the same with and without anchor relocation.  
[bookmark: _GoBack]Observation #1: The decision to continue to anchor or relocate can be based on many factors such as UE mobility pattern, more than one data packet in an SDT session etc.  
Observation #2: DU has to buffer SDT user data until the UE context is available at the DU.  Without anchor relocation, it is not possible in all cases for the old CU and current DU to exchange signalling messages to provide the stored UE RLC configuration to the current DU.  However this is in RAN3 scope and should be discussed in RAN3.
Proposal #5: RAN2 should wait for RAN3 discussion on what criteria will be used in the decision whether to relocate or not and what additional information, if any, is needed.  And for the details of the network procedures on how DU receives the UE context.  
Observation #3: Continuing header compression across SDT sessions can reduce overheads.
Observation #4: Decision whether to continue RoHC has to be known at the UE before SDT while the network decision of whether to perform context relocation is taken only after network receives SDT.
Proposal #6: Network can control in RRC release message whether UE should continue RoHC state or not.  This could be further restricted to continue in a region such as same cell or same RNA.  
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