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Introduction
This document discusses the user plane aspects for SDT.    The criteria for triggering SDT is discussed.  Handling of new data arrival for other SDT DRBs and non-SDT DRBs is also discussed.  The need to send PDCP status reports for each SDT session is also addressed.  RoHC handling is also discussed.
Discussion
Criteria to use SDT
[bookmark: _GoBack]It was agreed that both RA-based and CG-based mechanisms shall be supported for transmission of SDT using the RRC based approach.  Applicability of SDT can be configured per DRBs and only DRBs configured for SDT can trigger an SDT access.  In addition, it was agreed that at least data volume threshold is used by the UE to determine whether the UE should perform SDT, although it is not clear how it is defined. Specifically, for CG-based access, the following was agreed to be used as the trigger (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA. 
The need for any additional criteria for triggering SDT and details of the data volume needs to be discussed. In this regard, we can consider at least the following aspects:
Data volume threshold
While the data volume threshold was agreed in the previous meeting, it is still not fully clear what exactly it refers to. For instance, it can refer to a maximum TBS size for SDT, an upper limit on the amount of data in the buffer that the UE initially can transmit (i.e. within the 1st UL message) or the total amount of data that the UE intends to transmit via SDT. In our view, this should be related to the amount of data in the buffer when SDT is first initiated by the UE. If the UE has more data than this data volume threshold, it can serve as an indication that UE should transition to RRC_CONNECTED instead. Note that this data volume threshold can in general be applicable for both 2 step and 4 step RA based SDT.
Data volume threshold to trigger SDT should be defined as an upper limit on the amount of data in the buffer (for SDT DRBs) when SDT is first initiated by the UE.
Additional RSRP criteria
One of the open aspects from the last meeting is the need for a RSRP threshold for allowing SDT. However, it is not clear whether this RSRP criteria is simply to ensure UE’s radio quality and whether or not it is distinct from the threshold for selection between 2-step or 4-step RACH for SDT. In our view, we should first focus on the question of whether we really need a link quality/RSRP criteria to allow UE to trigger SDT. The main argument in favour of having this RSRP criteria seems to be to ensure that the UE is in good cell coverage, presumably to minimize the error rate for a given TBS. However, as the agreement that the UE can send “multiple UL and DL packets as part of the same SDT mechanism” seems to imply that segmentation is possible during SDT, the RSRP restriction does not seem quite essential. On the other hand, this can provide additional flexibility to the network on whether or not it allows SDT transmission above/below a certain RSRP threshold. So, we think it is ok to optionally support an additional RSRP based criteria (i.e. other than for determination of 2-step and 4-step RACH) for allowing the UE to perform SDT. 
An (additional) RSRP criteria shall be defined to determine if the UE is allowed to use SDT.
Handling of other RBs without data
Since the UE may have data only on one DRB when initiating an SDT session, it does not seem essential to restore the other RBs. There are two options – apply the new keys and restore only the DRB with data or apply the new keys and restore all DRBs during an SDT session. 
If the RBs without data are not restored and the new keys are not applied to these RBs, there is no need for PDCP re-establishment of these DRBs either.  This implies that during a series of data transfers on some DRBs, only the ones that carry data for a SDT session are restored each time with new keys applied and PDCP re-established.  For example, if DRB1 had SDT data, then only this DRB1 will have the new keys and PDCP re-stablished.  Other DRBs, say DRB2, will still have the old key and no PDCP re-establishment.  If then DRB2 has data for the next SDT session, then DRB2 will apply the new key and PDCP re-established. 
The other option is to restore all RBs and apply the new keys with PDCP re-establishment on all RBs even if there is no data to send on these RBs.  
Either option results in the same externally visible UE behaviour as multiple successive PDCP re-establishments and applying new keys doesn’t change anything when the other RB has no data.  
However, handling of new data arrival on one of these DRBs is simpler if new keys are always applied and PDCP re-established for all RBs.   That is because if these were done at the time of initiating SDT, these RBs are ready to send data; otherwise the application of new keys and PDCP re-establishment has to be performed at the time that this RB starts to send data.  
Hence overall from the specification point of view, it is easier to specify that new keys are always applied and PDCP re-established for all RBs at the time of initiating SDT (even those that don’t have data).   
Data arrival for a new DRB is more difficult to specify if only the DRBs with user data apply the new NCC and perform PDCP re-establishment at the time of initiating SDT.  
All the RBs are restored with new keys and PDCP re-establishment when initiating an SDT session irrespective of whether they have data or not.
Handling new data arrival during SDT session
As agreed last meeting, UE can send more than one data packet during SDT.  It is possible that new data may arrive for the UL in the UE, for example, in response to a DL data during an SDT session.  Or possibly new data may arrive in other DRBs.  While these can also potentially be transferred as part of the same SDT session, it brings the discussion on when SDT should be stopped.  
Two possible options are:
1) UE reports new data to network and leave it to network handling.  That is, when the network considers it does not want to continue in SDT for the additional data, network will move UE to either:
a. Back to INACTIVE and let UE initiate a new SDT session/Resume for the new data
b. Fallback to CONNECTED to continue with the new data.  For this, it should be possible to send Resume message and initiate fallback at any time during the SDT session.
2) Not allow UE to send new data as part of this SDT session
Allowing fallback to Connected is most efficient at the expense of some additional complexity.  We have a slight preference to allow network to move UE to connected at any time as it is provides slightly better performance and additional flexibility with minimal additional complexity.  As proposed in [1], network should be allowed to initiate fallback to connected at any time during an SDT session.
For new data arrival during an SDT session for any DRB, UE reports it to the network and leaves it to network implementation whether to continue with SDT or fallback to UE CONNECTED in the middle of SDT session.

PDCP status reports
When PDCP is re-established, status reports are generated by the UE if configured to do so.  This configuration is per DRB and applicable for all procedures.  During Resume procedure, the status reports are not helpful to the network as there is no data transmission ongoing before the Resume.  This was discussed in R2-112e with the agreement that UE shall send the status report when PDCP is re-established even if it is not essential during a Resume procedure.  For SDT, these status reports would need to be sent with every SDT session and could contribute to a significant increase in the volume of SDT traffic.   It is hence proposed to suppress these PDCP status reports during a PDCP re-establishment for SDT.  
 PDCP status reports are not sent during PDCP re-establishment for SDT.
Header compression
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.  
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.
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 as part of the SDT configuration (e.g., in the RRC release message) that 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.  
Network can control using SDT configuration (e.g., in RRC release message) whether UE should continue RoHC state or not.  This could be further restricted to continue only in a region such as same cell or same RNA.  

Summary and conclusions
This document discuss various aspects of user plane for SDT.  The following proposals and observations were made. 
Proposal 1:	Data volume threshold to trigger SDT should be defined as an upper limit on the amount of data in the buffer (for SDT DRBs) when SDT is first initiated by the UE.
Proposal 2:	An (additional) RSRP criteria shall be defined to determine if the UE is allowed to use SDT.
Observation 1:	Data arrival for a new DRB is more difficult to specify if only the DRBs with user data apply the new NCC and perform PDCP re-establishment at the time of initiating SDT.  
Proposal 3:	All the RBs are restored with new keys and PDCP re-establishment when initiating an SDT session irrespective of whether they have data or not.
Proposal 4:	For new data arrival during an SDT session for any DRB, UE reports it to the network and leaves it to network implementation whether to continue with SDT or fallback to UE CONNECTED in the middle of SDT session.
Proposal 5:	 PDCP status reports are not sent during PDCP re-establishment for SDT.
Observation 2:	Continuing header compression across SDT sessions can reduce overheads.
Observation 3:	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 using SDT configuration (e.g., in RRC release message) whether UE should continue RoHC state or not.  This could be further restricted to continue only in a region such as same cell or same RNA.  
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