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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we would like to discuss some control plane issues, including considerations on NAS and AS interaction, control plane SDT, periodic RNA update during SDT procedure, SI acquisition, paging message reception, SDT failure detection timer and measurements.
Discussion
2.1. NAS and AS interaction
In last RAN2#116e-meeting, reply LS from CT1[3] was treated with the following conclusion. 
	=>	RAN2 will continue with current framework and can notify CT1 later on how the solution looks like. 
=>	Noted


In the reply LS[3], CT1 answered: 
	b) Regarding additional question from RAN2:
RAN2 agreed that only radio bearers configured for SDT are resumed and additional UL and DL data can be exchanged between UE and network as part of a given SDT session while the UE is still in RRC_INACTIVE (i.e. without transition to RRC_CONNECTED). In this case, if new UL data or NAS message becomes available for non-SDT radio bearers (which are suspended), would it be possible that NAS triggers another request to transition into RRC_CONNECTED and provides access category, access identities and resume cause.
[bookmark: OLE_LINK17]CT1 would like to point out that once small data transmission is initiated the UAC parameters (access category and access identity) for subsequent UL data for non-SDT DRBs to use will be the same as those for UL data for SDT DRBs. Furthermore, NAS is agnostic to DRBs, and as such cannot differentiate whether pending uplink data or signalling requires SDT or non-SDT DRBs. So for the use case specified above, if new UL data or NAS message becomes available for which non-SDT radio bearers are not established, the current behaviour (of NAS in 5GMM_CONNECTED mode with inactive indication) applies, i.e. any new pending UL data associated with a PDU session with no suspended user plane resources, will require the Service Request procedure to be initiated and NAS will need to provide UAC parameters based on the reason for that Service Request.


We can observe:
Observation 1: NAS is agnostic to DRBs, and as such cannot differentiate whether pending uplink data or signalling requires SDT or non-SDT DRBs.
Observation 2: CT1 has already given the reply on the case that new UL data or NAS message becomes available for which radio bearers are not established, but it is still unclear for the case that new UL data or NAS message becomes available during SDT for which radio bearers has already been established but suspended.
According to the following description from TS24.501 [4], NAS layer of the UE would request AS layer of the UE to transition to RRC_CONNECTED state when the first UL data with suspended user plane resources or a NAS message needs to be sent while the UE is in 5GMM-CONNECTED MODE with in RRC inactive indication.
	Upon:
a)	a trigger of a procedure which requires sending of a NAS message different from a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed";
b)	an uplink user data packet to be sent for a PDU session with suspended user-plane resources;
c)	a trigger to request resources for 5G ProSe direct discovery over PC5 or 5G ProSe direct communication over PC5; or
d)	a trigger to request resources for V2X communication over PC5 (see 3GPP TS 23.287 [6C]);
the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).


Upon receiving the request from NAS layer, the AS layer can be aware if UL data/NAS message to be sent is SDT RB and decides whether to transmit with SDT when the result of UAC is allowed. If the criteria of SDT are met, SDT is initiated by AS layer of the UE.
During SDT, new UL data with suspended user plane resources or a NAS message may need to be sent. Considering it is not clear the interaction between NAS layer and AS layer when new UL data or NAS message becomes available during SDT for which radio bearer has already established, no matter whether they are non-SDT RBs or SDT RBs, RAN2 need to discuss and clarify the handling for the case. There are two possible options:
· Option 1: NAS is impacted by SDT.
After SDT is initiated, NAS is aware that the radio connection between UE and NG-RAN has already been resumed. 
For example: When SDT is initiated, AS can inform NAS that SDT within RRC_INACTIVE is initiated. Then NAS layer can assume user plane resources are resumed, not suspended. After that, when new UL data or NAS message becomes available during SDT, NAS or upper layers will be provided to AS layer directly. Or another possible way is that AS informs NAS that the suspended RRC connection has been resumed after SDT is initiated. Then NAS layer enters 5GMM_CONNECTED state. If new UL data or NAS message becomes available in upper layers during SDT, upper layers will be provided to AS directly.
When AS layer receives the new UL data or NAS message, AS layer can decide whether to send it via SDT directly, or inform the network that non-SDT RB is available as AS layer is aware subsequent data/signalling arrival in non-SDT RB or SDT RB.
· Option 2: SDT is transparent to NAS layer.
In this option, SDT is transparent to NAS layer. The NAS remains in 5GMM_CONNECTED mode with RRC inactive indication during SDT. Based on CT1’s LS, we can observe NAS is agnostic to DRBs, and as such cannot differentiate whether pending uplink data or signalling requires SDT or non-SDT RBs. Thus, if new UL data with suspended user plane resources or new NAS message needs to be sent during SDT, NAS layer treats with the same handling as that for the first UL data or NAS message for SDT, i.e, NAS layer requests the lower layers to transition to RRC_CONNECTED state. Meanwhile, similar as the handling of first UL data/NAS message transmission, AS can decide the new data/signaling arrival is non-SDT RB or SDT RB. Then AS layer can decide whether to send it via SDT directly, or inform the network that non-SDT RB is available.
Compared with option.1, by option 2, NAS will not receive impact by SDT. However, option 2 introduces unnecessary behaviors, e.g. NAS layer requests the lower layers to transition to RRC_CONNECTED state again, even if new data/signaling on SDT RB(s) is available. But it is not frequent that new UL data or NAS message becomes available during SDT, this unnecessary behavior introduced with option 2 may be acceptable.
Thus, we propose:
Proposal 1: SDT is transparent to NAS layer. 
2.2. Control plane SDT
Control plane SDT is agreed to consider in R17 SDT WID [1], as shown below:
	Specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs.


According to current running 38.331 CR, some descriptions on control plane SDT has already been captured as listed below:
· Small data transmission for CP data is configured by the network on a per SRB basis via RRCRelease message.
· Data volume threshold for SDT selection is common for both CP SDT and UP SDT. Stored configuration in the UE context is also used for the RLC bearer configuration for any SRB which is configured for SDT.
· If SRB2 is configured for SDT by the network, the UE shall re-establish SRB2 PDCP entity and resume SRB2 upon initiating RRC resume procedure for SDT.
In RAN2#111e meeting, we agreed:
	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


CP data for SDT, which is different from RRCResumeRequest message, can also be sent in the first UL message. But it is not clear which RRC message would be used in the first UL message for control plane SDT. According to the current procedures, only NAS related messages as CP small data have the requirement to be transmitted with RRC_INACTIVE state. NAS related messages can be transmitted via ULInformationTransfer message if SRB1/SRB2 has already been resumed. Hence, we propose to confirm that ULInformationTransfer message which contains CP small data may be included in the first UL message for SDT. If there is some other CP small data need to be transmitted when the UE is in RRC_INACTIVE state, we can discuss and introduce additional RRC message in the first UL message for SDT case by case.
Proposal 2: ULInformationTransfer message which contains CP small data can be included in the first UL message for CP SDT if SRB2 is configured for SDT by the network.
2.3. Periodic RNA update during SDT procedure
A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA and when periodic RNA Update timer (T380) expires. 
If event triggered RNA update is performed, cell reselection must happen. And it  has been agreed that UE transitions autonomously into RRC_IDLE if cell reselection happens during SDT.
According to the current TS 38.331, T380 for periodic RNA update is stopped upon reception of RRCResume message. It is possible that T380 expires and periodic RNA update is triggered during SDT procedure within RRC_INACTIVE. There are some possible options to handle the case:
Option 1: UE triggers another RRC Resume procedure.
[bookmark: _Hlk60847302]Option 2: Periodic RNA update is cancelled.
Option 3: UE sends RNA update indicator via DCCH message.
Periodic RNA update procedure can ensure reachability between the UE and NG-RAN node. However during SDT procedure within RRC_INACTIVE, the connection between the UE and NG-RAN node is available. Therefore, periodic RNA update procedure is not necessary in this case. Hence, option 2 is preferred. As SDT procedure may fall back to normal RRC Resume procedure, it is reasonable that T380 is continued after the UE initiates RRC Resume procedure for SDT and periodic RNA update procedure is cancelled if T380 expires during SDT procedure.
Proposal 3: Periodic RNA update is cancelled if T380 expires during SDT procedure.
2.4. SI acquisition during SDT
In last RAN2#114 e-meeting, we agreed:
	4.	The UE needs to monitor paging after UE initiates SDT for system information change, PWS.  FFS for other cases


And the UE continues performing cell reselection during SDT. That means the UE may need to acquire valid SI for cell reselection/PWS during SDT.
Proposal 4: The UE needs to receive SI for cell reselection/PWS via broadcast during SDT.
On-demand SI mechanism in RRC_IDLE/INACTIVE was introduced in R15 NR, then on-demand SI mechanism in RRC_CONNECTED was introduced in R16 NR. During SDT, required SI(s) for cell reselection/PWS may not be broadcasting. The UE needs to trigger on-demand SI procedure to acquire required SI(s). There are two possible ways for the UE to trigger on-demand SI procedure during SDT:
Option 1: Use on-demand SI procedure in RRC_IDLE/INACTIVE.
Option 2: Use on-demand SI procedure in RRC_CONNECTED.
On-demand SI procedure in RRC_IDLE/INACTIVE supports to request SI(s) for cell reselection/PWS. But on-demand SI procedure in RRC_CONNECTED in R16 only supports to request SIB(s) for positioning, NR sidelink communication and V2X sidelink communication. If on-demand SI procedure in RRC_CONNECTED is used during SDT within RRC_INACTIVE, some enhancements need to be introduced. Hence, we propose:
Proposal 5: During SDT, the UE applies on-demand SI procedure in RRC_IDLE/INACTIVE if needed.
2.5. Paging message during SDT
In normal scenario, a RAN paging trigger event occurs due to incoming DL user plane, DL signalling from 5GC, etc.
According to the current TS, UEs in RRC_INACTIVE is required to monitor paging message. If the UE in RRC_INACTIVE receives a paging message which includes an identity that matches the UE's stored fullI-RNTI, the UE triggers the RRC connection resumption procedure. If the UE in RRC_INACTIVE receives a paging message which includes an identity that matches the UE identity allocated by upper layers, the AS layer of the UE enters RRC_IDLE and the NAS layer of the UE triggers RRC connection establishment procedure for MT. If a UE in RRC_INACTIVE misses paging message, it cannot trigger RRC connection resumption or RRC connection establishment procedure for MT timely. But if the UE has already triggered RRC connection resumption procedure for MO data or signaling with SDT, the UE doesn’t need to trigger RRC connection resumption or RRC connection establishment procedure for MT again. Hence, it is not an issue if the UE doesn’t receive paging message during SDT.
Proposal 6: During SDT, the UE doesn’t require to receive paging message.
2.6. SDT failure detection timer
In email discussion [Post113-e][503][SDT][2], SDT failure detection timer was discussed. And it is still FFS whether SDT failure detection timer: 
Option 1) is an extended T319 like timer to accommodate subsequent SDT, or 
Option 2) is restarted upon (re)transmission or reception of small data.
It was agreed that SDT failure detection timer is started upon initiation of SDT procedure, as shown blew in the running 38.331 CR [4].
	5.3.13.2	Initiation
//Skip irrelevant parts
1> if conditions for initiating SDT in accordance with 5.3.13.1b are fulfilled:
2> consider the resume procedure is initiated for SDT;
2> start timer Txxx(NewSDTTimer);
1> else:
2>1> start timer T319;
1>	set the variable pendingRNA-Update to false;
1>	initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.



Thus SDT failure detection timer includes the duration of RA procedure for the first UL message transmission. The UE may try RA procedure for the first UL message transmission with several times if the RA procedure is unsuccessful. Hence, the SDT failure detection timer with option 2 also needs to be long enough to cover the worst case for RA procedure with SDT. After retransmission with several times is successful during SDT, the past time of SDT failure detection timer for option 1 may be long, and the remaining time of SDT failure detection timer for option 1 may be smaller than the time of SDT failure detection timer for option 2. Then after successful retransmission with several times, the UE with option 1 may detect SDT failure earlier than that with option 2. Therefore, it is not true that the UE would detect the failure of SDT transmission earlier by option.2. 
In addition, it was agreed in RAN2#113bis e-meeting that T319 legacy stop conditions also apply to SDT failure detection timer, e.g. cell reselection, reception of RRCSetup, RRCResume and so on. Even if the timer for option 2 is controlled in MAC layer, inter-layer interactions need to be introduced to cover these stop conditions in RRC layer.
Thus, we prefer option 1 as it is simple. And it is also flexible as the value is configurable by the RRC. 
Proposal 7: SDT failure detection timer is an extended T319 like timer to accommodate subsequent SDT.
2.7. Measurement
According to WID [1], if needed, RAN4 will specify RRM core requirements for small data transmission in RRC_INACTIVE. But beside RRM measurements for cell (re)selection, a UE in RRC_INACTIVE, may perform logging of measurement results and perform idle/inactive measurement for fast DC/CA configuration when switching to RRC_CONNECTED. RAN2 can discuss how to handle these behaviors first.
If inter-frequency measurements are performed during SDT, measurement gap may be required. As there is no way to configure dedicated measurement gap for a UE during SDT procedure, it is preferred to avoid inter-frequency measurements as much as possible. Hence, even if idle/inactive measurement configuration for fast DC/CA is valid, it is preferred that the UE stops idle/inactive measurement during SDT.
When a UE performs logging of measurement results, the UE doesn’t need to perform additional new measurement but just log measurement results. Thus, the UE can continue logging of measurement results during SDT.
Proposal 8: During SDT, the UE stops idle/inactive measurement for fast DC/CA configuration if running but continues logging of measurement results if configured.
Conclusion
In this contribution, we discuss some control plane issues, including considerations on NAS and AS interaction, control plane SDT, periodic RNA update during SDT procedure, periodic RNA update, SI acquisition, paging message reception, SDT failure detection timer and measurements. 
On NAS and AS interaction, we observe and propose:
Observation 1: NAS is agnostic to DRBs, and as such cannot differentiate whether pending uplink data or signalling requires SDT or non-SDT DRBs.
Observation 2: CT1 has already given the reply on the case that new UL data or NAS message becomes available for which radio bearers are not established, but it is still unclear for the case that new UL data or NAS message becomes available during SDT for which radio bearers has already been established but suspended.
Proposal 1: SDT is transparent to NAS layer.
On control plane SDT, some descriptions on control plane SDT has already been captured in 38.331 running CR. we want to further confirm:
Proposal 2: ULInformationTransfer message which contains CP small data can be included in the first UL message for CP SDT if SRB2 is configured for SDT by the network.
On periodic RNA update issue, we propose:
Proposal 3: Periodic RNA update is cancelled if T380 expires during SDT procedure.
On SI acquisition issue, we propose:
Proposal 4: The UE needs to receive SI for cell reselection/PWS via broadcast during SDT.
Proposal 5: During SDT, the UE applies on-demand SI procedure in RRC_IDLE/INACTIVE if needed.
On paging message reception, we propose:
Proposal 6: During SDT, the UE doesn’t require to receive paging message.
On SDT failure detection timer, we propose:
Proposal 7: SDT failure detection timer is an extended T319 like timer to accommodate subsequent SDT.
On measurement, we propose:
Proposal 8: During SDT, the UE stops idle/inactive measurement for fast DC/CA configuration if running but continues logging of measurement results if configured.
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