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Introduction
This document discusses aspects of SDT that are specific to RACH access and where the access can be in a new cell.  Selection between 2 step and 4 step RACH is discussed.  Consequences of not providing dedicated RACH resource for SDT in terms of need for additional SDT indication in msg 3 is evaluated.  Fallback to Connected scenarios specific to RACH access is discussed here (other Fallback scenarios are discussed in [1]). 
Discussion
Need for dedicated RACH resource for SDT 
RAN2 agreed that specifications support dedicated RACH resource for SDT but it is FFS that is the only option supported by specifications – that is, whether specifications also allow use of common RACH resources for SDT and other access.  The use of a dedicated RACH partition for SDT can be inefficient as it cannot benefit from the statistical multiplexing of the different RACH access in the same space.  Hence the consequences of not providing a dedicated RACH resource for SDT should be discussed.
There are two primary motivations for dedicated RACH resource for SDT: one is to allow the network to provide a larger grant for msg 3.  Another is the need for network to identify an SDT access at the time of message 3.    
Larger msg 3 grant for SDT for 4 step RACH: 
While it could be useful in certain scenarios to provide a larger grant specifically for SDT, it is not essential for all cases.  For example, the network could provide the larger grant for msg 3 if it is possible for the cell type for all UEs.  Alternatively, it could reuse the current preamble group B to provide the larger message size also for SDT.  Either way, from the signalling point of view, specifications should support flexibility RACH configurations for all network deployment options – those that want to provide dedicated resource for SDT for larger msg 3 size for SDT, those that want to use a common resource for all UEs, those that want to re-use the preamble group B to provide a larger msg 3 size.  
Supporting a field for RACH configuration for SDT provides good network implementation flexibility and can cater for both common and dedicated SDT RACH resource.
A consequence of not providing a dedicated RACH configuration for SDT is that it will not be possible for network to identify this access is for SDT  even after reception of CCCH msg 3 unless CCCH message itself carries some form of an SDT indication.  But is it essential to identify SDT access at CCCH msg 3?  
If the network had provided larger msg 3 size than the CCCH message, UE can include data or BSR to indicate that there is more data and hence network can be made aware that the access is for SDT and no additional signalling is needed.  The only scenario where this will not be possible is, when the network uses a common resource and also provides the exact msg 3 grant to fit the CCCH message.  In this case, the network will not know whether to move the UE to CONNECTED or whether to provide UL for SDT.  The benefit of this particular deployment option is small as SDT is really useful only when network can provide larger UL resource.  
The only scenario where it will not be possible to identify SDT access is when the network uses a common RACH resource and also provides the exact msg 3 grant to fit the CCCH message.   The usefulness of this scenario is minimal.
It is proposed to discuss whether this scenario should be supported.
Discuss whether the scenario where the network uses a common RACH resource and also provides the exact msg 3 grant to fit the CCCH message should be supported.
CCCH message 3
If it is necessary to support this scenario in the above proposal, some mechanism will be needed to indicate to the network that the access is for SDT.  There are several options:
1) Define a new message instead of Resume Request
2) Use a cause value in the Resume request
3) Use the spare bit in Resume request
Since there is only one spare bit in Resume Request, its use should be avoided if other solutions are possible.  Defining a new CCCH1 message is possible (there are three spares currently) to support larger 64 bit messages but perhaps an overkill if a new cause value can be used.
There are 5 spare cause values available.  However a consequence of using one of the spare cause values for SDT is that it will not be possible to indicate one of the current causes and SDT at the same time.  Looking at the existing cause values:
ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,
                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess,
                                        mcs-PriorityAccess, spare1, spare2, spare3, spare4, spare5 }
Since SDT can be used only for an existing DRB, it is not expected to use SDT to start a voice/video/emergency/highpriority call.  And since SDT will not be used in response to Paging, mt-access also cannot apply.  RNA update also doesn’t apply for SDT.  Mo-sms might be a relevant and the consequences of losing that indication need further evaluation and in worst case, two spare values, one for mo-data and mo-sms would be needed. It hence seems feasible to use spare cause values to indicate SDT.
If the scenario in proposal 1 should be supported, then one of the existing spare cause values is used to indicate SDT access.
There are two Resume request messages defined today – ResumeRequest and ResumeRequest1.  The choice between them is signalled in SIB1 and is applicable for all UEs for all accesses in the cell.  The difference between them is that ResumeRequest1 is larger to include the full I-RNTI (40bits) while Resume Request uses short I-RNTI (24bits).  Since SDT is likely to occur frequently, the UE may not have moved very far from the previous access and it could be sufficient to use short I-RNTI to uniquely identify the UE context in the network.  Hence it might be sufficient to use the shorter ResumeRequest for SDT giving more space for the user data.  However, the network might still want to use the full I-RNTI for normal Resume messages.  To provide this flexibility, an additional bit in SIB1 can indicate whether UE should use the full I-RNTI or short I-RNTI for SDT access.  
Introduce an additional bit in SIB1 to indicate whether UE should use the full I-RNTI or short I-RNTI for SDT.
This behaviour could also provide a differentiation between regular access and SDT access without using a cause value.  
Fallback scenarios specific to RACH access 
Fallback from 2 step RACH to 4 step RACH  is supported in Rel-16.  As this procedure is unchanged from using 2 step RACH for SDT, the fallback from 2 step to 4 step RACH for SDT should continue to be supported.
Fallback from 2-step RACH for SDT to 4-step RACH for SDT is supported.  
If UE were to start access for SDT-RACH via 2-step RACH, the need for an optimisation that supports a combined fallback scenario to 4-step RACH with Resume/Setup should be further discussed (i.e. when gNB can decode preamble but cannot decode the associated PUSCH included in Msg.A). 
Without this optimisation and in case a simultaneous fall back to 4 step and Resume/SETUP is required, it has to be done over two steps – first a fallback from 2 step RACH using SDT to 4 step RACH and a subsequent fall back to Resume/SETUP.  The other advantage of the combined fallback is avoiding sending the 1st UL data multiple times for Setup. Without this optimisation for Setup, UE sends RRCResumeRequest and the data the  1st time via Msg.A (but the data decoding fails and gNB triggers fallback to 4-step RACH); subsequently, UE repeats RRCResumeRequest and the data 2nd time via Msg.3 (but gNB responds with RRCSetup and discards user data); UE repeats the data the 3rd time (where the data is sent after establishing the new RRC connection).  However with the combined fallback, the UE only sends the 1st UL data twice (as Msg.3 would not include data because the fallback is to 4-step RACH not using SDT). 
For SDT with 2 step RACH, if the network wants to fallback to 4 step RACH and use RRC Resume/Setup, there will be additional delay and data duplication caused by first fallback to 4 step RACH and then fallback to Resume/Setup. 
For this case, it needs to be further discussed how to differentiate between a fall back from 2 step to 4 step RACH and the combined fallback from 2-step RACH using SDT to 4-step RACH  with RRC Resume/Setup. In other words, how does the gNB indicate to the UE whether to continue with SDT after fallback to 4-step RA. A simple way to do this can be by including an explicit indication within the fallbackRAR, e.g. by using a reserve bit.
Discuss whether to also support the optimised combined fallback from 2-step RACH using SDT to 4-step RACH  with RRC Resume/Setup; and  whether to use an explicit indication within fallbackRAR of MsgB to inform the UE which fallback option to use.

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.   Subsequent to the anchor relocation, the network may provide a different configuration but this UE behaviour is based on the configuration parameters rather than whether the context is relocated or not.  
The UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
Summary and proposals
This document discussed aspects of SDT that are specific to RACH access and where the access can be in a new cell.  Selection between 2 step and 4 step RACH is discussed.  Consequences of not providing dedicated RACH resource for SDT in terms of need for additional SDT indication in msg 3 is evaluated.  Fallback to Connected scenarios specific to RACH access is discussed here (other Fallback scenarios are discussed in [1]).  RAN2 aspects with regard to context relocation or anchoring is discussed.  The following observations and proposals were made.
Observation 1:	Supporting a field for RACH configuration for SDT provides good network implementation flexibility and can cater for both common and dedicated SDT RACH resource.
Observation 2:	The only scenario where it will not be possible to identify SDT access is when the network uses a common RACH resource and also provides the exact msg 3 grant to fit the CCCH message.   The usefulness of this scenario is minimal.
Proposal 1:	Discuss whether the scenario where the network uses a common RACH resource and also provides the exact msg 3 grant to fit the CCCH message should be supported.
Proposal 2:	If the scenario in proposal 1 should be supported, then one of the existing spare cause values is used to indicate SDT access.
Proposal 3:	Introduce an additional bit in SIB1 to indicate whether UE should use the full I-RNTI or short I-RNTI for SDT.
Proposal 4:	Fallback from 2-step RACH for SDT to 4-step RACH for SDT is supported.  
Observation 3:	For SDT with 2 step RACH, if the network wants to fallback to 4 step RACH and use RRC Resume/Setup, there will be additional delay and data duplication caused by first fallback to 4 step RACH and then fallback to Resume/Setup. 
Proposal 5:	Discuss whether to also support the optimised combined fallback from 2-step RACH using SDT to 4-step RACH  with RRC Resume/Setup; and  whether to use an explicit indication within fallbackRAR of MsgB to inform the UE which fallback option to use.
Proposal 6:	The UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
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