[bookmark: _Ref452454252]3GPP TSG RAN WG2 Meeting #116e                                                           R2-2109620
Electronic meeting, 1st-12th November 2021
Agenda item:		8.6.3
Source:			Intel Corporation
Title:		Control Plane leftover issues on SDT procedure
Document for:	 	Discussion and decision
1. Introduction 
[bookmark: Proposal_Pattern_Length]This document is a revision of [1] considering the latest agreements and progressed. It includes delta signaling for SDT configuration, SDT configuration signaling, UE behaviour during SDT, RNAU during SDT, SDT failure detection timer and RRC signaling allowed.  The handling of non-SDT data during an SDT session is discussed separately in [2][3][4].
1. Discussion 
Conditions to initiate SDT 
The following open points are raised during the review of the stage-3 running CR:
“FFS when sdt-RSRP-Threshold is not configured”. When sdt-RSRP-Threshold is absent (i.e. not configured) and the usage of SDT feature is allowed in a given cell, our understanding is that the UE should be allowed to continue with the SDT initiation phase independent of its RSRP value.
Proposal 1. [bookmark: _Toc85672800][bookmark: _Toc85722809]When sdt-RSRP-Threshold is absent (i.e. not configured) and the usage of SDT feature is allowed in a given cell, UE is allowed to continue with the initiation phase of the SDT procedure (independent of its RSRP).

“FFS the procedure when sdt-RSRP-ThresholdSSB-SUL is not configured”. During RAN2#113-bis-e, the related agreement said “RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network”. Therefore, when the SDT specific RSRP threshold for carrier selection is not configured (i.e. absent), our understanding is that UE re-uses the value of legacy RSRP-ThresholdSSB-SUL.
Proposal 2. [bookmark: _Toc85672801][bookmark: _Toc85722810][bookmark: _Hlk85320222]When sdt-RSRP-ThresholdSSB-SUL is absent (i.e. not configured), UE reuses the value of legacy RSRP-ThresholdSSB-SUL for the SDT procedure (when having to do the carrier selection check).

“FFS whether the RSRP threshold for UL carrier selection is common for both CG and RA-SDT”. During RAN2#113-bis-e, RAN2 agreed in an inter-related topic that “RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT” and “RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT”. Similarly, there is no need to have different RSRP threshold for UL carrier selection for CG-SDT and RA-SDT.
Proposal 3. [bookmark: _Toc85672802][bookmark: _Toc85722811]The same value of the RSRP threshold for UL carrier selection is applicable for both CG and RA-SDT (i.e. same value is used for both mechanisms).

SDT related configuration
The following agreements might be relevant to this discussion on the required signaling for SDT related configuration:
· “Non-SDT radio bearers are only resumed upon receiving RRCResume (same as today)
· Whether to support ROHC continuity is explicitly configured by the network
· PDCP duplication is not supported for SDT
· Connected mode DRX is not supported for SDT
· The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure
[bookmark: _Toc68204613][bookmark: _Toc68205690]Delta signalling for SDT configuration
SDT from UEs will be frequent small data transmissions at short intervals.   As RAN2 has agreed to use RRC signalling based approach as the baseline, each SDT session must involve an RRCResumeRequest and RRCRelease message.  There could be a fair amount of configuration associated with SDT such as CG, I-RNTI, short-I-RNTI and signalling associated with normal Resume.  If these have to be signalled at every SDT session, they can be a significant relative to the volume of actual data sent in the SDT session.  
Configuration associated with legacy Resume is also provided by RRCRelease message.  The normal behaviour in the absence of delta signalling will be that both SDT and legacy Resume will need to be provided at the end of each SDT session if RRC Release message is reused for SDT.
Since these configurations are likely to be the same over several SDT sessions, delta signalling of both the normal Resume and SDT configuration could be very beneficial.  Considering that the UE may go through a sequence of SDT and full resume, this delta signalling of the SDT configuration can continue across all of these sessions.  That is the SDT configuration can be retained as long as the INACTIVE configuration is also retained and form the baseline for subsequent delta configuration.
[bookmark: _Toc67870071][bookmark: _Toc67954583][bookmark: _Toc68037171][bookmark: _Toc68054656][bookmark: _Toc68055269][bookmark: _Toc68204617][bookmark: _Toc68204877][bookmark: _Toc68205721][bookmark: _Toc71326947][bookmark: _Toc71402924][bookmark: _Toc71569645][bookmark: _Toc71570061][bookmark: _Toc77084752][bookmark: _Toc78902088][bookmark: _Toc79113318][bookmark: _Toc85195142][bookmark: _Toc85672825][bookmark: _Toc85722806]Delta signalling of legacy Suspend and SDT configuration can reduce signalling overhead compared to volume of data
Proposal 4. [bookmark: _Toc67870084][bookmark: _Toc67870170][bookmark: _Toc67954599][bookmark: _Toc67870085][bookmark: _Toc67870171][bookmark: _Toc67954600][bookmark: _Toc68054673][bookmark: _Toc68055286][bookmark: _Toc68204635][bookmark: _Toc68204893][bookmark: _Toc68205693][bookmark: _Toc71326952][bookmark: _Toc71402929][bookmark: _Toc71569650][bookmark: _Toc71570038][bookmark: _Toc77084755][bookmark: _Toc78902092][bookmark: _Toc79113322][bookmark: _Toc85195122][bookmark: _Toc85672803][bookmark: _Toc85722812]Delta signaling is supported for the SDT related configuration. This delta signaling applies across different SDT sessions and when resuming the RRC connection (i.e. SDT related configuration is released when UE enters RRC_IDLE or when the network explicitly releases the SDT configuration).

General configuration applicable to SDT operation
When the UE was moved to INACTIVE, it stored the previous configuration.  During the SDT transfer, some of that configuration, such as the configuration related to the radio bearers, is restored and used as the configuration for the SDT data transfer as agreed in the last meeting.  The stored configuration may also include many other configurations such as UE connected mode measurements.  To minimize additional complexity, by default, none of the other UE configuration should be restored during the SDT session and UE shall not perform any additional procedures beyond what is essential for receiving and transmitting SDT data. 
Proposal 5. [bookmark: _Toc67870086][bookmark: _Toc67870172][bookmark: _Toc67954601][bookmark: _Toc68054674][bookmark: _Toc68055287][bookmark: _Toc68204636][bookmark: _Toc68204894][bookmark: _Toc68205694][bookmark: _Toc71326953][bookmark: _Toc71402930][bookmark: _Toc71569651][bookmark: _Toc71570039][bookmark: _Toc77084756][bookmark: _Toc78902093][bookmark: _Toc79113323][bookmark: _Toc85195123][bookmark: _Toc85672804][bookmark: _Toc85722813]During the SDT procedure, UE only restores the configurations for SDT, suspend and radio bearers (i.e. other UE stored configurations are not restored during the SDT session).
Legacy resume mechanism explicitly acts to certain configurations and timers that might not be relevant for SDT operation. For simplicity, previous proposals suggest not to enable any related actions on UE side during SDT procedure (regardless on whether it is for release restore or even update). Therefore, UE’s stored configurations in UE Inactive AS context that may not be relevant for SDT operation may include at least:
a) delayBudgetReportingConfig, 
b) overheatingAssistanceConfig, 
c) idc-AssistanceConfig, 
d) drx-PreferenceConfig for all configured cell groups,
e) mrdc-SecondaryCellGroup
f) Timers T346a, T346b, T346c, T346d, T346e, T346f
Proposal 6. [bookmark: _Toc71326954][bookmark: _Toc71402931][bookmark: _Toc71569652][bookmark: _Toc71570040][bookmark: _Toc77084757][bookmark: _Toc78902094][bookmark: _Toc79113324][bookmark: _Toc85195124][bookmark: _Toc85672805][bookmark: _Toc85722814]During the SDT procedure, UE does not act (e.g. release, restore or update) at least any of the following configurations which are stored in UE Inactive AS context (but are not relevant to SDT operation): a) delayBudgetReportingConfig, b) overheatingAssistanceConfig, c) idc-AssistanceConfig, d) drx-PreferenceConfig for all configured cell groups, e) mrdc-SecondaryCellGroup, and f)  Timers T346a, T346b, T346c, T346d, T346e, T346f.

Update of SDT specific configuration while in RRC_INACTIVE
RAN1 LS [R1-2102125] indicated the following on the CORESET and search space for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT:
[bookmark: _Hlk67040192]“From RAN1 perspective, the existing type-1 PDCCH CSS used for random access can be reused but it may impose higher PDCCH blocking rate and impact to the legacy UE performing random access, so at least a new search space that is different from the existing CSS should be supported for RA-SDT. It is feasible from RAN1 perspective to use either a new common search space or a UE-specific search space, thus it can be up to RAN2 to make the decision. The configuration of CORESET will be further discussed, basically following the same design logic for search space.”
Possible ways for the network to update SDT related configuration are:
Option A) Broadcast signalling: SDT related configuration can be updated outside the SDT session (before/after), while UE is INACTIVE and when UE reselects to a new cell. Moreover, gNB could broadcast a single or multiple sets of SDT configurations for different sets of UEs based for example on some group ID. This would allow enabling the “new common search space”. 
Option B) Dedicated signalling: SDT related configuration is updated at the beginning of an SDT session. This can be done via dedicated signaling which can provide more flexibility and minimize the impact on the legacy system (e.g., reduction of the blocking probability compared to common search space/CORESET). However, it can add signaling overhead to each SDT session where the main motivation was to reduce any unnecessary signaling. This would allow enabling the “UE specific search space”.
To avoid overheads during SDT session, option (A) looks preferable from RAN2 point of view. Option (B) should only be considered if option A is not sufficient based on RAN1 input. Latest RAN1 agreements confirm RAN2 preference on this regard as shown below.
“- RAN1 confirms the working assumption in RAN2 that UE-specific search space is configured for UEs performing CG-SDT. This does not exclude the configuration of CSS  for UEs performing CG-SDT.
- CORESET for UE performing RA-SDT should be a common CORESET.””
Therefore, for SDT procedure UE only gets its required configuration via RRCRelease msg or via broadcast signaling.
[bookmark: _Toc85672826][bookmark: _Toc68054657][bookmark: _Toc68055270][bookmark: _Toc68204618][bookmark: _Toc68204878][bookmark: _Toc68205722][bookmark: _Toc71326950][bookmark: _Toc71402927][bookmark: _Toc71569648][bookmark: _Toc71570064][bookmark: _Toc77084753][bookmark: _Toc78902089][bookmark: _Toc79113319][bookmark: _Toc85195143][bookmark: _Toc85672827][bookmark: _Toc85722807]From RAN2 point of view, broadcast signaling is preferable when updating SDT related configuration. RAN1 latest agreements confirm RAN2 preference on this for SDT operation.
Proposal 7. [bookmark: _Toc68054675][bookmark: _Toc68055288][bookmark: _Toc68204637][bookmark: _Toc68204895][bookmark: _Toc68205695][bookmark: _Toc71326958][bookmark: _Toc71402935][bookmark: _Toc71569656][bookmark: _Toc71570044][bookmark: _Toc77084758][bookmark: _Toc78902095][bookmark: _Toc79113325][bookmark: _Toc85195125][bookmark: _Toc85672806][bookmark: _Toc85722815]To confirm that for SDT procedure, a UE only gets SDT related configuration/parameters via broadcast signaling (e.g., common search space and CORESET) or via RRCRelease msg. 
RAN1 also discussed the SDT operation in a non-initial BWP and capture the following agreements:
“- It’s RAN1’s common understanding that RA-SDT resource cannot be configured on non-initial BWP.
- RAN1 cannot reach a consensus on whether to confirm RAN2 agreement that CG-SDT resource can be configured on separate SDT BWP with the concern on necessity.””
Taken RAN1 progress into consideration and our understanding that SDT session should target to be short in order to maximize the benefit of SDT feature, as explained in [5], we suggest enabling SDT procedure only in initial BWP.
Proposal 8. [bookmark: _Toc85672807][bookmark: _Toc85722816]SDT procedure is only used in the initial BWP for both RA-SDT and CG-SDT. 
Update of the other stored UE configuration is not essential during an SDT session and should not be supported unless explicitly indicated. For example, RAN2 already agreed for positioning that “gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed”.   
Proposal 9. [bookmark: _Toc68204638][bookmark: _Toc68054676][bookmark: _Toc68055289][bookmark: _Toc67870088][bookmark: _Toc67870174][bookmark: _Toc67954603][bookmark: _Toc68204639][bookmark: _Toc68204896][bookmark: _Toc68205696][bookmark: _Toc71326959][bookmark: _Toc71402936][bookmark: _Toc71569657][bookmark: _Toc71570045][bookmark: _Toc77084759][bookmark: _Toc78902096][bookmark: _Toc79113326][bookmark: _Toc85672808][bookmark: _Toc85195126][bookmark: _Toc85722817]gNB cannot update any of the stored configuration for a UE in RRC_INACTIVE that is not re-stored during the SDT session (i.e., not related to SDT transfer) or not used while UE is in RRC_INACTIVE. 

UE behaviour during SDT session
This remaining UE’s operations during an ongoing SDT session are the following:
1) Paging monitoring
a. RAN2 agreed that “The UE needs to monitor paging after UE initiates SDT for system information change, PWS.  FFS for other cases”
b. For UE’s specific paging, our understanding is that if there is DL data for the UE during an SDT session (even for non-SDT DRBs), network can move the UE to RRC_CONNECTED using Fallback to resume.
2) When there is no specific behaviour defined in specification (e.g. for measurements), the UE should behave like for a legacy UE in RRC_INACTIVE.
a. SDT aims to be simple mechanism that benefit of not having to enable all functionally in used by UEs in RRC_CONNECTED, therefore it should focus only addressing the additional operation required taken RRC_INACTIVE as baseline.
Proposal 10. [bookmark: _Toc67954604][bookmark: _Toc67870090][bookmark: _Toc67870176][bookmark: _Toc68054677][bookmark: _Toc68055290][bookmark: _Toc68204640][bookmark: _Toc68204897][bookmark: _Toc68205697][bookmark: _Toc71326960][bookmark: _Toc71402937][bookmark: _Toc71569658][bookmark: _Toc71570046][bookmark: _Toc77084760][bookmark: _Toc78902097][bookmark: _Toc79113327][bookmark: _Toc85195127][bookmark: _Toc85672809][bookmark: _Toc85722818]To agree on the following behaviour for a UE in RRC_INACTIVE during an ongoing SDT session:
Proposal 10.1. [bookmark: _Toc67954612][bookmark: _Toc68054681][bookmark: _Toc68055294][bookmark: _Toc68204644][bookmark: _Toc68204901][bookmark: _Toc68205701][bookmark: _Toc71326962][bookmark: _Toc71402939][bookmark: _Toc71569660][bookmark: _Toc71570048][bookmark: _Toc77084762][bookmark: _Toc78902098][bookmark: _Toc79113328][bookmark: _Toc85195128][bookmark: _Toc85672810][bookmark: _Toc85722819][bookmark: _Toc67954613]UE-specific paging is not monitored.
Proposal 10.2. [bookmark: _Toc67954608][bookmark: _Toc68054679][bookmark: _Toc68055292][bookmark: _Toc68204642][bookmark: _Toc68204899][bookmark: _Toc68205699][bookmark: _Toc71326963][bookmark: _Toc71402940][bookmark: _Toc71569661][bookmark: _Toc71570049][bookmark: _Toc77084763][bookmark: _Toc78902099][bookmark: _Toc79113329][bookmark: _Toc85195129][bookmark: _Toc85672811][bookmark: _Toc85722820]UE behaves like for a legacy UE in RRC_INACTIVE when specification does not indicate different or SDT-specific operation (e.g. measurements).

Another open topic raised during the review of the stage-3 running CRs is “whether UL carrier selection are performed for subsequent uplink transmission.”. On this topic, it was agreed “UL carrier selection is performed before CG-SDT selection” in RAN2#113-bis-e, and in addition, when capturing expected flow of events, UL carrier selection was only considered in the initiation phase. Therefore, we suggest keeping this assumption understanding that SDT session aims to be short in order to have the maximum benefit considering the UE’s power consumption, potential impact if change of cell were to occur, etc.
Proposal 11. [bookmark: _Toc85672812][bookmark: _Toc85722821]UL carrier selection is not performed for subsequent uplink transmission (i.e. this is only performed during the initiation phase of the SDT procedure),

RNAU during SDT session
Current RNAU can be triggered (A) upon expiry of periodic RNAU timer (i.e. t380 set with PeriodicRNAU-TimerValue) or (B) upon UE reselects a cell that does not belong to the UE’s configured RNA (i.e. serving cell does not belong to the configured ran-NotificationAreaInfo). 
For scenario (A), T380 is currently started upon reception of RRCRelease and stopped upon reception of RRCSetup, RRCResume and RRCRelease, as shown in TS 38.331 reference below. 
	Timer
	Start
	Stop
	At expiry

	T380
	Upon reception of t380 in RRCRelease.
	Upon reception of RRCResume, RRCSetup or RRCRelease.
	Perform the actions as specified in 5.3.13.



During SDT operation, the following behaviours are possible for previous scenario (A):
Option 1) T380 is stopped upon start of the SDT session.
Option 2) T380 continues running upon of the SDT session.  T380 will be restarted as legacy on receipt of RRC Release message.
For both options, T380 is started again at the end of the SDT session (upon reception of RRCRelease including the updated suspendConfig). Our suggestion is to follow option 2 that seems more aligned to legacy behaviour (as T380 is currently stopped upon reception of RRCResume msg but not upon sending RRCResumeRequest). For SDT procedure, the problem is that there is no L3 acknowledgment after sending the 1st UL msg including the RRCResumeRequest. Therefore if T380 were stopped upon sending RRCResumeRequest there could be some problems when the SDT procedure is not successfully started e.g. if T380 timer associated with a given UE expires while the UE is trying to initiate an SDT procedure (i.e. SDT failure detection timer is running).  
[bookmark: _Toc78902090][bookmark: _Toc79113320][bookmark: _Toc85195144][bookmark: _Toc85672828][bookmark: _Toc85722808]Legacy T380 timer is stopped upon reception of RRCResume msg (i.e. not upon sending RRCResumeRequest msg). For SDT procedure, there is no L3 acknowledgment after sending the 1st UL msg including the RRCResumeRequest msg, and if T380 is stopped upon sending RRCResumeRequest, there could be some problems when the SDT procedure is not successfully started.
In addition, if T380 were to expire during the SDT session, UE would not need to notify the network as UE already communication ongoing with the network. Moreover if it is needed, network can always update the suspendConfig at the end of the SDT session which includes the value of this timer. However if SDT session is not successfully initiated (i.e. UE has not received the ACK to the 1st UL SDT (which includes RRCResumeRequest & UL SDT data)), UE shall prioritize initiating legacy RNAU instead than SDT. The reason being that otherwise network may release UE AS Inactive Context autonomously if it thinks that the UE in INACTIVE is not there anymore.
Proposal 12. [bookmark: _Toc78902108][bookmark: _Toc79113339][bookmark: _Toc85195130][bookmark: _Toc85672813][bookmark: _Toc85722822]Periodic RNAU timer (T380) continues running upon of the SDT session. 
Proposal 12.1. [bookmark: _Toc78902109][bookmark: _Toc79113340][bookmark: _Toc85195131][bookmark: _Toc85672814][bookmark: _Toc85722823]T380 is always (re)started at the end of the SDT session based on legacy RRCRelease procedure.
Proposal 12.2. [bookmark: _Toc78902110][bookmark: _Toc79113341][bookmark: _Toc85195132][bookmark: _Toc85672815][bookmark: _Toc85722824]If T380 expires during an ongoing SDT session, UE does not need to take any action to notify the network. However, if SDT session is not successfully initiated (i.e. UE has not received the ACK to the 1st UL SDT msg.) when T380 expires, UE shall initiate legacy RNAU instead than SDT.
For scenario (B), UE does RNAU to notify the network that its location has change (which would guarantee UE’s DL reachability via paging) but at the same time UE has SDT data to send. If UE has SDT data to be sent at the same time that UE detects being outside of the configured RNA, there should not be any issue for the UE to initiate the SDT mechanism (understanding that network always updates the suspendConfig at the end of the SDT session). Therefore if SDT procedure can be used when UE requires to perform RNAU and there is SDT data available, the only impact foreseen to the SDT proc. is that that the resumeCause set to rna-Update.
Proposal 13. [bookmark: _Toc78902091][bookmark: _Toc79113321][bookmark: _Toc85195133][bookmark: _Toc85672816][bookmark: _Toc85722825]When at the same time UE requires to perform RNAU and there is SDT data available, UE is allowed to initiate SDT procedure. The only impact to the SDT proc. is that that the resumeCause set to rna-Update.

SDT failure detection timer
On the SDT failure detection timer, it was agreed the following during RAN2#113bis-e:
1. SDT failure detection timer is started upon initiation of SDT procedure
2. T319 legacy is not started if RRCResumeRequest or RRCResumeRequest1 is transmitted …
3. T319 legacy stop conditions also apply to SDT failure detection timer
4. FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)
5. UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.
The FFS on the expiry of the SDT failure detection timer is already addressed in previous sections. However, RAN2 still needs to discuss:
· Q1) whether/when the SDT failure detection timer is (re)started during a given SDT session
· Q2) Relation between the SDT failure detection timer and the window of time after CG/DG transmission for CG-SDT 
For simplicity during this discussion, the SDT failure detection timer is referred by T319’ and the window of time after CG/DG transmission for CG-SDT is referred by T_CG-SDT. It is important to highlight that the motivation for both timers seems similar i.e. not to keep the UE trying to send data or monitor PDCCH unnecessarily (e.g. in case gNB had sent RRCRelease and UE had not received it). 
Table 2 summarizes our understanding on the different behaviour being considered for this timers, and Figure 1 provides simple exemplary scenarios for RA-SDT and CG-SDT (assuming subsequent via DG vs DG/CG) in relation to those timers under discussion. Note that for the SDT detection timer (T319’) two different options are shown considering companies views provided during last RAN2#113bis e-meeting.
[bookmark: _Ref71325409][bookmark: _Ref71325357]Table 2. SDT failure detection timers
	Timer
	Start condition
	Stop trigger/action
	Action upon expiry

	T319’-a
	Starts only at initiation of an SDT session (upon sending RRCResumeRequest msg)
	Stops at the end of SDT session (upon reception of RRCRelease msg)
	SDT session failure

	T319’-b
	(Re)starts with every DG/CG tx/rx during an given SDT session
	Stops at the end of SDT session (upon reception of RRCRelease msg)
	SDT session failure

	T_CG-SDT
	(Re)starts with every CG/DG tx during an given SDT session
	Reception of (N)ACK
	SDT session failure





[bookmark: _Ref71322620]Figure 1. Exemplary SDT detection timer operation for RA-SDT and CG-SDT (with subsequent via DG vsDG/CG)
T319’-a would need to have a range of values that allow the exchange of multiple DL/UL SDT during a given SDT session. T319’-b would allow the UE to detect earlier failure of data transmission than T319’-a as associated timer most likely would have a shorter value. However, new interaction may be required between RRC and lower layers as this T319’-b timer might need to be handled by lower layers. On other hand, this behaviour of timer T319’-b seems similar to the T_CG-SDT one (which is also similar to pur-ResponseWindowSize for LTE PUR mechanism). Although. PUR operation would not be the same as NR because SDT allows exchange of multiple UL/DL data (vs LTE that only allows one UL/DL transmissions) followed by an RRC Release message. 
Moreover, when UE has an ongoing CG-SDT session, the question is regarding UE behaviour in relation to this new T_CG-SDT timer. The following cases are possible: case (1) UE had sent UL SDT and is monitoring PDCCH for corresponding (N)ACK, i.e. UE has not acknowledged data in its buffer, or case (2) UE is waiting for a future DG/CG to send further UL SDT. The exact behaviour may also dependent on factors such as, the periodicity and availability of CG resources, the latency requirement associated with the SDT and the actual value of SDT detection timer. 
On other hand, we understand that the right configuration could be decided by network implementation. For example, subsequent UL SDT via CG would require gNB to configure the CG periodicity is shorter than this T_CG-SDT timer. Therefore, by relying on network configuration, no special handling may be required for CG-SDT operation.
On summary, considering the operation explained above, we conclude that a single SDT detection timer may be sufficient to cover the different cases if T319’-b were used (for both RA-SDT or CG-SDT). In addition, upon expiry of this time, UE triggers an abrupt termination of the SDT session as it was previously discussed.
Proposal 14. [bookmark: _Toc71324185][bookmark: _Toc71324239][bookmark: _Toc71325324][bookmark: _Toc71554160][bookmark: _Toc71569502][bookmark: _Toc71569587][bookmark: _Toc71570009][bookmark: _Toc78902107][bookmark: _Toc79113338][bookmark: _Toc85195134][bookmark: _Toc85672817][bookmark: _Toc85722826]A single SDT failure detection timer (here referred as T319’-b) is used for RA-SDT and CG-SDT where this T319’-b (re)starts with every DG/CG tx/rx during a given SDT session, stops only at the end of SDT session (i.e. upon reception of RRCRelease msg) and upon expiry, UE triggers an abrupt termination of the SDT session.

RRC signaling allowed during SDT session
Table 1 summarizes the RRC messages potentially allowed during an SDT session:
[bookmark: _Ref67866487]Table 1. RRC message allowed at any time or only at initiation of SDT session
	RRC message
	Purpose
	[bookmark: _Hlk67866464]Only at initiation of SDT session (note 1)
	At any time of the SDT session

	RRCResumeRequest 
	To initiate an SDT session
	Yes
	

	RRCRelease
	To end an SDT session and potentially update SDT related configuration and location related configuration (e.g. SRS)
	
	Yes

	RRCReject
	Not to start an SDT session under congestion scenarios
	Yes
	NA

	RRCResume
	To fallback into legacy resume
	NA
	Yes

	RRCSetup
	To fallback into legacy setup
	Yes
	NA

	DLInformationTransfer, ULInformationTransfer
	To transfer NAS PDU (as SRB can be used during SDT ongoing session) e.g. for positioning
	NA
	Yes

	RRCReconfiguration
	Not needed (note 2)
	NA
	FFS



Note 1: initiation of SDT session refers to the 1st UL SDT and 1st DL SDT exchanges.
Note 2: Rel-17 positioning WI already agreed that “gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed”, and RAN1 also confirmed RAN2 WA on this as previously explained.
Proposal 15. [bookmark: _Toc67954614][bookmark: _Toc68054682][bookmark: _Toc68055295][bookmark: _Toc68204645][bookmark: _Toc68204902][bookmark: _Toc68205702][bookmark: _Toc71326964][bookmark: _Toc78902100][bookmark: _Toc79113330][bookmark: _Toc85195135][bookmark: _Toc85672818][bookmark: _Toc67870091][bookmark: _Toc67870177][bookmark: _Toc71402941][bookmark: _Toc71569662][bookmark: _Toc71570050][bookmark: _Toc77084764][bookmark: _Toc85722827]To confirm that the following RRC messages are allowed during an SDT session (as shown in Table 1): only at the initiation phase (i.e. 1st UL or DL SDT messages), RRCResumeRequest, RRCReject, and RRCSetup; and, at any time of the SDT session, RRCRelease, RRCResume, DLInformationTransfer, and ULInformationTransfer. 
The following sub-sections provide further details on the actual operation.
RRCRelease message
A UE can receive RRCRelease msg. at any time during an ongoing SDT session to successfully end an ongoing SDT session. This RRCRelease msg would be ciphered and integrity protected with the security keys generated by the NCC provided in a previous RRCRelease msg. Three scenarios seem possible:
· Scenario (1) represents when UE is allowed to continue using SDT feature i.e. UE stays in RRC_INACTIVE with a valid stored suspendConfig and SDT related configuration.
· Scenario (2) represents when UE is not allowed or is de-configured to continue using SDT feature i.e. UE stays in RRC_INACTIVE with a valid stored suspendConfig (but stored SDT related configuration is released).
· Scenario (3) represents when UE is transition into RRC_IDLE, i.e. stored suspendConfig and SDT related configuration are both released.
Proposal 16. [bookmark: _Toc71324174][bookmark: _Toc71324226][bookmark: _Toc71325311][bookmark: _Toc71554146][bookmark: _Toc71569488][bookmark: _Toc71569573][bookmark: _Toc71569995][bookmark: _Toc78902101][bookmark: _Toc79113332][bookmark: _Toc85195136][bookmark: _Toc85672819][bookmark: _Toc85722828]At any time during an SDT session, a UE can receive RRCRelease msg. indicating either of the following scenarios: (1) UE stays in RRC_INACTIVE with a valid stored suspendConfig and SDT related configuration, (2) UE stays in RRC_INACTIVE with a valid stored suspendConfig (i.e. stored SDT related configuration is released), and (3) UE is transition into RRC_IDLE (i.e. stored suspendConfig and SDT related configuration are both released).

RRCReject and RRCSetup messages
UE should only receive RRCReject and RRCSetup messages at the beginning of the SDT session, i.e.  when network responds to UE’s ResumeRequest for SDT. In both cases, the SDT session is terminated abruptly but the network controls the end of the SDT session. However, the transfer of 1st UL SDT data should be treated as a failure by the UE (i.e., not processed by the network).
For all of these cases, next Resume attempt could be considered as a new attempt. Therefore, for the UL Data handling when SDT session terminates, the gNB may not even be aware of the actual data that was sent (or wanted to be sent) in UE’s 1st UL SDT. Therefore, it would be up to UE control to handle the retransmission of the data. 
It is important to differentiate that RRCReject msg triggers the UE to remain in RRC_INACTIVE (with its stored UE AS Inactive Context, including its SDT configuration), but RRCSetup msg triggers to fallback mechanism to set up a new RRC connection and get the UE into RRC_CONNECTED.
Different ways are possible on how to specify the retransmission of the data:
Option a) Leave the failure handling up to UE implementation. 
LTE PUR handles similar scenarios with the following note added in TS 36.331 upon PUR fallback or PUR failure “NOTE: For transmission using PURmiro, further UE actions upon reception of PUR fallback or PUR failure indication from lower layers (see TS 36.321 [6]) is left up to implementation”. Same handling could apply here with the difference that in LTE UE had only sent one packet vs here a UE may have sent multiple packets before the failure scenario happens.
Option b) Specification defines UE’s behavior. 
The specification defines UE behaviour to guarantee the data continuity by having the UE to retransmit all the not-confirmed data after its failure. 
Both options are feasible, and this could be discussed after the design further progresses.
Proposal 17. [bookmark: _Toc71324179][bookmark: _Toc71324231][bookmark: _Toc71325316][bookmark: _Toc71554151][bookmark: _Toc71569493][bookmark: _Toc71569578][bookmark: _Toc71570000][bookmark: _Toc78902102][bookmark: _Toc79113333][bookmark: _Toc85195137][bookmark: _Toc85672820][bookmark: _Toc85722829]gNB can only send RRCSetup and RRCReject as immediate response to UE’s ResumeRequest for SDT operation.
Proposal 17.1. [bookmark: _Toc71324180][bookmark: _Toc71324232][bookmark: _Toc71325317][bookmark: _Toc71554152][bookmark: _Toc71569494][bookmark: _Toc71569579][bookmark: _Toc71570001][bookmark: _Toc78902103][bookmark: _Toc79113334][bookmark: _Toc85195138][bookmark: _Toc85672821][bookmark: _Toc85722830]When UE detects the termination of the SDT session for congestion, or fallback to setup, it is left up to UE the decision on how to handle any retransmission of the not acknowledge UL data. Discuss whether TS needs to specify or clarify (e.g. with a NOTE) the related handling of the data for either scenario.

RRCResume message
UE can receive RRCResume msg at any time during the SDT session (i.e. initiation phase or during an ongoing SDT session) and previous unconfirmed UL data does not need to be resent unless network indicates otherwise.  This operation could allow the UE to start sending traffic belonging to DRBs configured for SDT and non-SDT upon resuming the RRC connection. Therefore, the fallback is done via RRCResume, and data continuity is guaranteed.  During a network-controlled fallback to Resume, the network should successfully process the UL data sent before sending RRCResume (e.g. in case of initiation of SDT session, this would refer to msg 3/A without loss). 
This same mechanism would be re-used when non-SDT is triggered during an ongoing SDT session and the corresponding handling is done via DCCH based approach. Upon gNB receives this request or information from UE that indicates that non-SDT data becomes available in UE’s buffer, gNB could trigger a fallback to resume the RRC connection directly from the ongoing SDT session, i.e. SDT session continues after getting RRC_CONNECTED. 
Note that even though RRCResume msg can be received at any time during the SDT session, majority companies preferred during email discussion#507 that this mechanism is not used when SDT session was ongoing but the UE AS Context in the anchor gNB was not relocated to the serving gNB.
Proposal 18. [bookmark: _Toc71324175][bookmark: _Toc71324227][bookmark: _Toc71325312][bookmark: _Toc71554147][bookmark: _Toc71569489][bookmark: _Toc71569574][bookmark: _Toc71569996][bookmark: _Toc78902104][bookmark: _Toc79113335][bookmark: _Toc85195139][bookmark: _Toc85672822][bookmark: _Toc85722831]UE can receive RRCResume msg. at any time after UE sends the 1st UL SDT. If so, UE follows legacy fallback to resume mechanism which guarantees the data continuity from the ongoing SDT session.
Proposal 18.1. [bookmark: _Toc71324176][bookmark: _Toc71324228][bookmark: _Toc71325313][bookmark: _Toc71554148][bookmark: _Toc71569490][bookmark: _Toc71569575][bookmark: _Toc71569997][bookmark: _Toc78902105][bookmark: _Toc79113336][bookmark: _Toc85195140][bookmark: _Toc85672823][bookmark: _Toc85722832]When fallback to Resume is used, network ensures that the data received before triggering the fallback to resume is not lost (i.e. UE does not need to retransmit it) and data transfers can continue after UE gets RRC_CONNECTED.
Proposal 18.2. [bookmark: _Toc78902106][bookmark: _Toc79113337][bookmark: _Toc85195141][bookmark: _Toc85672824][bookmark: _Toc85722833]This same mechanism is used for DCCH-based switch when non-SDT data is detected during an ongoing SDT session.




1. Conclusion
The observations captured are the following:
Observation 1.	Delta signalling of legacy Suspend and SDT configuration can reduce signalling overhead compared to volume of data
Observation 2.	From RAN2 point of view, broadcast signaling is preferable when updating SDT related configuration. RAN1 latest agreements confirm RAN2 preference on this for SDT operation.
Observation 3.	Legacy T380 timer is stopped upon reception of RRCResume msg (i.e. not upon sending RRCResumeRequest msg). For SDT procedure, there is no L3 acknowledgment after sending the 1st UL msg including the RRCResumeRequest msg, and if T380 is stopped upon sending RRCResumeRequest, there could be some problems when the SDT procedure is not successfully started.
The proposals captured are the following:
Proposal 1.	When sdt-RSRP-Threshold is absent (i.e. not configured) and the usage of SDT feature is allowed in a given cell, UE is allowed to continue with the initiation phase of the SDT procedure (independent of its RSRP).
Proposal 2.	When sdt-RSRP-ThresholdSSB-SUL is absent (i.e. not configured), UE reuses the value of legacy RSRP-ThresholdSSB-SUL for the SDT procedure (when having to do the carrier selection check).
Proposal 3.	The same value of the RSRP threshold for UL carrier selection is applicable for both CG and RA-SDT (i.e. same value is used for both mechanisms).
Proposal 4.	Delta signaling is supported for the SDT related configuration. This delta signaling applies across different SDT sessions and when resuming the RRC connection (i.e. SDT related configuration is released when UE enters RRC_IDLE or when the network explicitly releases the SDT configuration).
Proposal 5.	During the SDT procedure, UE only restores the configurations for SDT, suspend and radio bearers (i.e. other UE stored configurations are not restored during the SDT session).
Proposal 6.	During the SDT procedure, UE does not act (e.g. release, restore or update) at least any of the following configurations which are stored in UE Inactive AS context (but are not relevant to SDT operation): a) delayBudgetReportingConfig, b) overheatingAssistanceConfig, c) idc-AssistanceConfig, d) drx-PreferenceConfig for all configured cell groups, e) mrdc-SecondaryCellGroup, and f)  Timers T346a, T346b, T346c, T346d, T346e, T346f.
Proposal 7.	To confirm that for SDT procedure, a UE only gets SDT related configuration/parameters via broadcast signaling (e.g., common search space and CORESET) or via RRCRelease msg.
Proposal 8.	SDT procedure is only used in the initial BWP for both RA-SDT and CG-SDT.
Proposal 9.	gNB cannot update any of the stored configuration for a UE in RRC_INACTIVE that is not re-stored during the SDT session (i.e., not related to SDT transfer) or not used while UE is in RRC_INACTIVE.
Proposal 10.	To agree on the following behaviour for a UE in RRC_INACTIVE during an ongoing SDT session:
Proposal 10.1.	UE-specific paging is not monitored.
Proposal 10.2.	UE behaves like for a legacy UE in RRC_INACTIVE when specification does not indicate different or SDT-specific operation (e.g. measurements).
Proposal 11.	UL carrier selection is not performed for subsequent uplink transmission (i.e. this is only performed during the initiation phase of the SDT procedure),
Proposal 12.	Periodic RNAU timer (T380) continues running upon of the SDT session.
Proposal 12.1.	T380 is always (re)started at the end of the SDT session based on legacy RRCRelease procedure.
Proposal 12.2.	If T380 expires during an ongoing SDT session, UE does not need to take any action to notify the network. However, if SDT session is not successfully initiated (i.e. UE has not received the ACK to the 1st UL SDT msg.) when T380 expires, UE shall initiate legacy RNAU instead than SDT.
Proposal 13.	When at the same time UE requires to perform RNAU and there is SDT data available, UE is allowed to initiate SDT procedure. The only impact to the SDT proc. is that that the resumeCause set to rna-Update.
Proposal 14.	A single SDT failure detection timer (here referred as T319’-b) is used for RA-SDT and CG-SDT where this T319’-b (re)starts with every DG/CG tx/rx during a given SDT session, stops only at the end of SDT session (i.e. upon reception of RRCRelease msg) and upon expiry, UE triggers an abrupt termination of the SDT session.
Proposal 15.	To confirm that the following RRC messages are allowed during an SDT session (as shown in Table 1): only at the initiation phase (i.e. 1st UL or DL SDT messages), RRCResumeRequest, RRCReject, and RRCSetup; and, at any time of the SDT session, RRCRelease, RRCResume, DLInformationTransfer, and ULInformationTransfer.
Proposal 16.	At any time during an SDT session, a UE can receive RRCRelease msg. indicating either of the following scenarios: (1) UE stays in RRC_INACTIVE with a valid stored suspendConfig and SDT related configuration, (2) UE stays in RRC_INACTIVE with a valid stored suspendConfig (i.e. stored SDT related configuration is released), and (3) UE is transition into RRC_IDLE (i.e. stored suspendConfig and SDT related configuration are both released).
Proposal 17.	gNB can only send RRCSetup and RRCReject as immediate response to UE’s ResumeRequest for SDT operation.
Proposal 17.1.	When UE detects the termination of the SDT session for congestion, or fallback to setup, it is left up to UE the decision on how to handle any retransmission of the not acknowledge UL data. Discuss whether TS needs to specify or clarify (e.g. with a NOTE) the related handling of the data for either scenario.
Proposal 18.	UE can receive RRCResume msg. at any time after UE sends the 1st UL SDT. If so, UE follows legacy fallback to resume mechanism which guarantees the data continuity from the ongoing SDT session.
Proposal 18.1.	When fallback to Resume is used, network ensures that the data received before triggering the fallback to resume is not lost (i.e. UE does not need to retransmit it) and data transfers can continue after UE gets RRC_CONNECTED.
Proposal 18.2.	This same mechanism is used for DCCH-based switch when non-SDT data is detected during an ongoing SDT session.
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