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1 Introduction
In RAN2#112-e, the following agreements related to SDT DRBs and SRB1 were made [1]:  

Agreements:
1   For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy): 

-
MAC is reset and default MAC cell group configuration is released 

-
RLC entities for SRB1 are re-established 

-
SRBs and DRBs are suspended except SRB0
NOTE: SDT termination will be discussed with later papers

2
For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). FFS for non-SDT DRBs. FFS on implicit vs. explicit.  FFS on whether we a new Resume cause.  FFS on whether we need to deal with suppressing PDCP status report 

3  
The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG transmission for CG) may contain at least the following contents (depending on the size of the message):


-  CCCH message (needs to be included)


LCP can be used to determine to priority of the content below that may be included


-  DRB data from one or more DRBs which are configured by the network for small data transmission 


-  MAC CEs – (e.g. BSR).  FFS other MAC CEs 


-  Padding bits


FFS if we need to ensure that SDT data only is included.  Depends on whether the UE initiates legacy/normal resume 

In this contribution, we discuss support for transport of NAS message with SDT and its applications.
2 Discussion
In R17 small data, user plane data transmission in RRC_INACTIVE has been defined. In the following, need for support to transport NAS message with SDT is discussed.
For NAS message, general use case of this can be TAU (Tracking Area Update), deregistration, etc. If transport of NAS message in INACTIVE is not supported, the UE would need to transit to the CONNECTED mode, which causes higher delay and consumes more energy. 

Another case is in positioning. For example, the UE can be configured to report GNSS measurements or location estimates to the LMF. Alternatively, the UE can be configured to perform measurements of positioning RS (PRS) received from different TRPs/gNBs and report the PRS measurements to the Location Management Function (LMF) in the CN [2]. The Rel-16 LPP procedure is used for sending the measurement reports in NAS messages, which are forwarded to LMF via the CP (via AMF). 
During RAN2#112-e, the following agreement has been made regarding positioning in IDLE/INACTIVE in the NR POS SI session [1]. 

	Agreements:
Positioning measurement reporting (including location estimates for UE-based) should be supported in RRC_INACTIVE; involvement of SDT is FFS.  Reporting of specific measurements is pending RAN1 decision.


Based on the above agreement, an email discussion [3] was initiated to discuss potential solutions for positioning support in RRC_INACTIVE, including PRS measurement reporting. 

In addition, during RAN#113-e, the following agreement has been made regarding the use of SDT for measurement report. 
	Agreements:
Proposal2: RAN2 recommends the following for normative work for DL positioning


The report of PRS measurement performed in RRC_IDLE/INACTIVE when the UE is in RRC_INACTIVE is supported


PRS measurement report and/or location estimate are sent from the UE to the gNB in RRC_INACTIVE.  RAN2 generally agree to do this by enhancing small data transmission in RRC_INACTIVE (details of the use of SDT to be studied in the WI phase)


Given the benefits associated with energy efficiency, low signaling overhead, low latency and flexibility in uplink data transmission, SDT can be considered for supporting the transmission of positioning measurement reports in RRC INACTIVE state since the current reporting procedures are only applicable to the RRC_CONNECTED state. The support for SDT in RRC INACTIVE state is also discussed in the RAN2 summary contribution in Positioning on accuracy and efficiency enhancements [3] and in RAN2 email discussion on Positioning support in RRC_IDLE and RRC_INACTIVE states[3].

In this regard, certain enhancements may be considered to the SDT procedure for supporting CP forwarding of NAS messages, i.e., positioning measurement reports (currently sent over SRB2), or TAU. The CP messages, including NAS messages such as such as ULInformationTransfer or DLInformationTransfer, can be carried by SRB1 or SRB2. 
To support the above use cases, NAS messages containing positioning measurement reports can be carried in SRB2 and multiplexed with other data in DRBs using the legacy LCP procedure.. Since configuration of DRBs can be supported for SDT, for the purpose of enabling the transmission of all NAS messages, SDT should also be supported for SRB1 and SRB2. In this case, similar to SDT-DRBs, the UE can resume the configured SDT-SRB1 or SDT-SRB2 after initiating RRC Resume procedure. 
When resuming the SDT-SRB2, the UE can re-establish the associated SDT-PDCP entity and apply the security keys received in the previous RRC Release message for sending the NAS messages with integrity protection and encryption. Considering the procedure for SDT-SRB2 is similar to SDT-DRB, resuming SRB2 has no additional complexity compared to SDT DRB. 
Observation 1: Similar to SDT-DRB, SDT SRB2 will be sent with integrity protection and encryption, and without additional complexity compared to SDT-DRB (since the encryption, and if configured, the integrity protection will also apply to the SDT-DRB in a similar way).
Proposal 1: 
Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
SRB2 should therefore also be added to the agreement from RAN2#113e: “For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1).”
Proposal 2: 
Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT.
3 Conclusion

In the previous section we made the following observation: 

Observation 1: Similar to SDT-DRB, SDT SRB2 will be sent with integrity protection and encryption, and without additional complexity compared to SDT-DRB (since the encryption, and if configured, the integrity protection will also apply to the SDT-DRB in a similar way).
RAN2 should discuss the above and agree to the following:

Proposal 1: 
Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
Proposal 2: 
Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT.
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