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1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
In this contribution we discuss the common CP open issues for SDT. 
2. Assistance information
Firstly, we need to determine whether there is any essential assistance information that is necessary for SDT operation and focus on finalising the details of this. Then, we can also discuss if there is a strong need for other assistance information and see whether and how to specify this. 
2.1. Essential assistance information during INACTIVE state
When SDT is initiated, the UE sends the first UL message, including the CCCH message containing the RRCResumeRequest. The network has to decide:
· Whether SDT is allowed (common to CG-SDT and RA-SDT) and 
· Whether anchor relocation is needed (in case of RA-SDT)
There are two separate scenarios (with and without cell change) and we can consider both cases separately for this discussion. 
Same cell case:
When the UE resumes in the cell of the anchor gNB (i.e. no cell change and no anchor relocation needed), then the main question is whether to allow SDT or not. For this, the anchor gNB (which is also the target gNB) can simply make the decision based on a number of factors such as BSR, subscription information if available etc. Given that the decision is done at radio level, most likely scenario is that the gNB can decide based on either the initial BSR received or subsequent data pattern during the subsequent transmission phase. To enable this, no specific UE assistance information is essential. 
Observation 1: In the same cell case (i.e. the RRCResume procedure for SDT is initiated in the anchor gNB), the gNB can decide to move the UE to RRCConnected state at any point based on the traffic during subsequent data transmission phase or based on any BSR information received and hence no further assistance information is seen as essential for this case.  
Different cell case:
In this case, the network has to decide whether to allow SDT or not and also decide whether anchor relocation is necessary or not. If anchor relocation is performed, then this case is very similar to the same cell case highlighted above (i.e. the new target node will become the new anchor and then further control of the SDT session will be with the new anchor gNB). If anchor relocation is not performed then, the old anchor gNB will be responsible for the SDT session. However, in order to decide whether SDT is initiated or not and to decide whether anchor relocation is needed or not, the old anchor gNB needs to know at least that the RRCResumeRequest procedure has been initiated for SDT. This constitutes the essential assistance information that the old anchor gNB requires in this case. 
Observation 2: In different cell case (i.e. the RRCResume procedure for SDT is initiated in a cell that is different from the anchor gNB), the anchor gNB needs to decide whether or not to perform anchor relocation and hence the anchor gNB needs to know whether the current RRCResume procedure is initiated for SDT or not. 
Thus, it is essential that an indication of SDT from the target gNB to the anchor gNB is provided in different cell case. So, as a minimum it is proposed to agree that this information is provided by the target gNB to the anchor gNB in the initial Xn message (i.e., the RETRIEVE UE CONTEXT REQUEST msg). 
Then the question is whether any other assistance information is required. Other assistance information may comprise information such as detailed expected traffic pattern, whether DL response is expected or not etc. Such information may be provided by the UE during the SDT session or such information may be derived based on some subscription information etc. However, such information is clearly not essential for the feature to work since the basic procedure of SDT can be enabled regardless of availability of such information up front. Further, it is unclear when such information can be provided by the UE. Clearly, any additional assistance information coming from the UE side cannot be guaranteed to be available in the first UL message (since the first UL message size has to be tailored to small to avoid wastage of the UL resource – this is especially true for RA-SDT where the MSG3/MSGA size is particularly constrained, but this is also true for CG-SDT case where providing dedicated resources which are excessive can be wasteful). Then, it is possible that the UE can include such assistance information in some subsequent messages in UL. However, by this time, SDT session will be ongoing anyway. Especially, the anchor relocation decision would need be made up front and for making this decision, anything coming later than the first UL message would be too late. Thus, we don’t think discussion on optimisations for further assistance information coming from the UE side is not really useful. 
Observation 3: Any further assistance information coming from the UE will likely only be included in the subsequent UL messages and the network would not be able to take this into account up front (especially for the anchor relocation decision – which is where assistance information is essential in the first place). 
Based on the above, we make the following proposal: 
Proposal 1: An SDT indication will be provided by the target gNB to the anchor gNB in the initial Xn message (details of this indication is up to RAN3)
2.2. Other assistance information
In addition to the above information, there are other types of assistance information that may be useful. For instance, this may include Assistance information for determining: 
· whether CG-SDT resource can be configured or not (e.g. whether UE is stationary or not)
· the CG-SDT periodicity/grant size (e.g. for positioning use cases)
· whether or not there will be a DL ack for the UL packet
· etc
Thus, some specific use cases may benefit from having such assistance information. Whilst it is acknowledged that it is nice to have means for the UE to provide such assistance information, clearly it is not essential for SDT operation. So, discussion on other assistance information can be progressed if there is time and a strong majority view to have such information. 
Observation 4: Other assistance information from UE to gNB may be useful for some specific use cases but is not essential for SDT operation. 
Proposal 2: Other assistance information from UE to gNB is treated as low priority 
3. ResumeCause during subsequent data arrival
In [1], RAN2 asked CT1 whether NAS layer will provide a new request to transition to RRC_CONNECTED and provides a new resume cause. In [2], the CT1 reply did not directly answer the question whether a new resume cause will be provided or not. However, CT1 clarified that NAS is agnostic to DRBs and hence does not differentiate between SDT and non-SDT RBs. Thus, it is clear that from this perspective, legacy behaviour would apply (since NAS will be agnostic to SDT RBs). Then the question really is whether NAS can trigger a new resume procedure when there is an ongoing resume procedure at the lower layers. It should be noted that this situation is not unique to SDT operation. As such, even with out SDT, it is possible that some new pending UL data or NAS message becomes available when there is an ongoing resume procedure at lower layers. Thus, if such a situation arises, NAS doesn’t provide any new triggers and more importantly, AS does not treat this explicitly at the lower layers (i.e., whilst T319 is running, there is no case where a new resume procedure is initiated in response to any subsequent trigger from NAS layer). 
Observation 5: Whilst T319 is running, AS layer neither anticipates nor responds to any new triggers from NAS for a subsequent transition to RRC_CONNECTED (legacy behaviour)
Based on this and based on the response from CT1 [2], it can be concluded that no new resume cause is to be provided by the UE to the network when a subsequent data packet arrives at the AS (either on SDT or non-SDT RBs). 
Proposal 3: UE doesn’t need to provide a new resume cause to the network in any message indicating availability of subsequent data at the UE (either over SDT or non-SDT RBs)
We can proceed with the RRC design based on the above framework hence and if seen necessary, this can be informed to CT1.    
4. Paging during SDT
RAN2 agreed that the UE needs to monitor paging after UE initiates SDT for system information change, PWS.  This is similar to the UE procedure in RRC_CONNECTED state. However, one open question is whether the UE is also required to monitor CN/RAN paging once SDT is initiated. In RRC_INACTIVE state, the UE monitors RAN paging for DL data arrival and CN paging is only applicable when there is a mismatch between the UE and network regarding the RRC state. Neither scenarios are applicable for the case where SDT is initiated. In other words, RAN paging would only result in UE initiating a new SDT procedure, but this is clearly redundant because there is an ongoing RRCResume procedure in case of SDT. CN paging would result in transition to IDLE state and would result in a new RRC connection setup procedure, but again, the ongoing SDT procedure that is initiated by the UE would result in a similar outcome (since the network would be unable to retrieve UE context when there is an RRC state mismatch). Thus, it seems there is no use case for the UE to monitor RAN/CN paging once SDT is initiated. Further, if we specify that UE continues to monitor the RAN/CN paging whilst SDT is ongoing, then we need to specify new UE behaviour for these scenarios – e.g. further discussion would be needed on whether UE would need to trigger a new RRCResume/RRCSetup procedure as a result of such paging event. Thus, to avoid any such complexities, RAN2 specify that the UE shall not monitor RAN paging or CN paging once SDT is initiated. 
Observation 6: When SDT is ongoing, RAN paging is redundant since the UE is any way in the process of resuming the RRC connection (i.e., either SDT is ongoing or RRCResumeRequest procedure is pending)
Observation 7: When SDT is ongoing, CN paging is also redundant since this happens only when there is an RRC-state mismatch and would result in recovery via RRCSetup procedure which is the same outcome that results when UE initiates SDT anyway. 
Based on the above observations, the following proposal is made. 
Proposal 4: UE shall not monitor RAN paging or CN paging once SDT is initiated (i.e., it only monitors the SI change indication in any paging occasion at least once per modification period as already agreed – e.g., for ETW/CMAS or PWS)
5. Handling of RNAU during SDT
If the UE initiates SDT, then the network will automatically be aware of the UE’s location. Hence, RNAU is redundant during SDT procedure. The most straight-forward way to implement this is to stop the T380 upon initiating SDT. 
If SDT is initiated at the same time as T380 expiry, then the UE simply can follow the SDT procedure since anyway, the network will know the UE location based on the first UL message. Thus, the resume cause provided by the upper layers can be used in this case. 
If SDT is terminated abruptly, then UE moves to IDLE mode and it is then up to the upper layers to recover the connection and when the UE initiates the connection from IDLE mode again, the network and the UE will be back in sync regarding the UE location. Thus, nothing specific needs to be done for RNAU for this case either. Based on the this the following proposal is made. 
Proposal 5: Upon initiating SDT, the UE shall stop T380. 
6. On-demand SI during SDT
According to the current specs, two kinds of on demand SI requests are specified: 
· Msg1 or Msg3 based on demand SI for UE in IDLE/INACTIVE (i.e. as specified in 5.2.2.3.3 of 38.331)
· DedicatedSIBRequest through DCCH message for UE in CONNECTED mode (i.e. as specified in 5.2.2.3.5 of 38.331)
For MSG1 based on demand SI, carrier selection will be performed prior to initiating MSG1 transmission. If the UE selects a different carrier than the current carrier on which SDT is ongoing, then this will interrupt the SDT session. Similarly, for msg3 based on demand SI, default L1/MAC configuration will be applied and RRCSystemInfoRequest will be sent. This will also interrupt the ongoing SDT procedure. Therefore, to avoid the impact to SDT, there are the following options: 
Option 1: Do not support on demand SI during SDT
Option 2: Only support msg1 based on demand SI during SDT on the same carrier as the ongoing SDT
Option 3: Use DedicatedSIBRequest for on demand SI (similar to RRC_CONNECTED)
Proposal 6: RAN2 shall select one of the following options for on-demand SI during SDT: 
· Option 1: Do not support on demand SI during SDT
· Option 2: Only support msg1 based on demand SI on the same carrier as the ongoing SDT
· Option 3: Use DedicatedSIBRequest for on demand SI (similar to RRC_CONNECTED)
7. SDT failure detection timer
The SDT failure timer will be started upon initiating SDT. Then there are two options on how to handle the timer: 
Option 1: restart the timer upon each UL/DL transmission/reception
Option 2: extended error detection timer without any restart during SDT
The SDT session should be long enough to ensure that any DL ack (from higher layers) for the initial UL message is received during the SDT session. Otherwise, the gains of SDT will disappear since the UE will be paged for conveying the DL ack. Both option 1 and option 2 can ensure that the SDT session is long enough to capture the DL ack. Option 1 would in theory allow the network to keep the UE in SDT for a very long time whilst option 2 would have an upper bound for the SDT session length. Considering typical SDT use cases that have a predictable overall round trip delay time, we think option 2 is simple enough and would be sufficient for SDT. Therefor we propose the following: 
Proposal 7: The SDT failure detection timer is not restarted upon UL/DL transmission/reception
8. Conclusion and proposals
Essential Assistance information during INACTIVE state
Observation 1: In the same cell case (i.e. the RRCResume procedure for SDT is initiated in the anchor gNB), the gNB can decide to move the UE to RRCConnected state at any point based on the traffic during subsequent data transmission phase or based on any BSR information received and hence no further assistance information is seen as essential for this case.  
Observation 2: In different cell case (i.e. the RRCResume procedure for SDT is initiated in a cell that is different from the anchor gNB), the anchor gNB needs to decide whether or not to perform anchor relocation and hence the anchor gNB needs to know whether the current RRCResume procedure is initiated for SDT or not. 
Observation 3: Any further assistance information coming from the UE will likely only be included in the subsequent UL messages and the network would not be able to take this into account up front (especially for the anchor relocation decision – which is where assistance information is essential in the first place). 
Proposal 1: An SDT indication will be provided by the target gNB to the anchor gNB in the initial Xn message (details of this indication is up to RAN3)
Other assistance information
Observation 4: Other assistance information from UE to gNB may be useful for some specific use cases but is not essential for SDT operation. 
Proposal 2: Other assistance information from UE to gNB is treated as low priority 
Resume cause
Observation 5: Whilst T319 is running, AS layer neither anticipates nor responds to any new triggers from NAS for a subsequent transition to RRC_CONNECTED (legacy behaviour)
Proposal 3: UE doesn’t need to provide a new resume cause to the network in any message indicating availability of subsequent data at the UE (either over SDT or non-SDT RBs)
Paging during SDT
Observation 6: When SDT is ongoing, RAN paging is redundant since the UE is any way in the process of resuming the RRC connection (i.e., either SDT is ongoing or RRCResumeRequest procedure is pending)
Observation 7: When SDT is ongoing, CN paging is also redundant since this happens only when there is an RRC-state mismatch and would result in recovery via RRCSetup procedure which is the same outcome that results when UE initiates SDT anyway. 
Proposal 4: UE shall not monitor RAN paging or CN paging once SDT is initiated (i.e., it only monitors the SI change indication in any paging occasion at least once per modification period as already agreed – e.g., for ETW/CMAS or PWS)
RNAU
Proposal 5: Upon initiating SDT, the UE shall stop T380. 
On-demand SI
Proposal 6: RAN2 shall select one of the following options for on-demand SI during SDT: 
· Option 1: Do not support on demand SI during SDT
· Option 2: Only support msg1 based on demand SI on the same carrier as the ongoing SDT
· Option 3: Use DedicatedSIBRequest for on demand SI (similar to RRC_CONNECTED)
SDT failure handling
Proposal 7: The SDT failure detection timer is not restarted upon UL/DL transmission/reception
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