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Discussion and Decision
1 Introduction
In this contribution, we provide our views on the leftover issues in the control plane aspects of SDT.  
2 Discussion

2.1 Issue 1: UE assistance information for SDT configuration
Some SDT related UE assistance information was proposed. In our understanding, the UE assistance information is very important and helpful from both UE and NW perspectives. It can bring the benefit on the UE power saving and on the NW resource utilization efficiency. Following is our understanding in detail. 

1) UE preference on the SDT configuration 

In legacy, the CONNECTED UE can provide the ReleasePreference in UEAssistanceInformation to NW when the UE has no more data for transmission, and NW can release the UE immediately in order for NW to recycle the dedicated resource and for UE to save power. 
With the SDT feature introduction, UE preference can be extended to indicate whether the UE prefers to enable the SDT feature in the INACTIVE state. Since the SDT feature is designed for the small and infrequent traffic pattern, and the UE knows the application’s traffic pattern more than the gNB, the UE preference can help gNB to enable the SDT feature appropriately. 
Proposal 1: The UE can indicate the SDT preference in UAI when the ReleasePreference is the INACTIVE state.  
2) UE preference to release the current SDT procedure

Same as the ReleasePreference in UAI in the CONNECTED state, when UE has no more data for transmission during the SDT procedure, UE should be able to indicate NW to stop the ongoing SDT procedure. SDT release indication is especially important because no power saving mechanism is applied during the SDT procedure, and UE has to keep on monitoring the PDCCH until the SDT procedure is ended. 

Proposal 2: The UE can indicate the ReleasePreference in UAI during the SDT procedure, to stop the ongoing SDT procedure. 
3) UE preference on the CG-SDT configuration 

The CG-SDT configuration is UE specific configuration, and the UE doesnot release it until the UL TA is invalid. Since the UE may keep the UE dedicated resource for a long time, it’s important to make the CG-SDT configuration match the UE’s traffic perfectly. The UE preference on the CG-SDT pattern (e.g. periodicity, offset, duration) will be very helpful to the NW to provide the appropriate configuration. 
Proposal 3: The UE can indicate the preferred CG-SDT pattern (i.e. periodicity, offset, duration) to NW. 

2.2 Issue 2: Mobility state and SDT procedure

Since the UE may stay in the SDT procedure for longer time than in legacy resume procedure, and the possibility of cell reselection during the SDT procedure will be higher. 
For the high-speed UE, the frequency of the cell change during SDT procedure will be even much higher. If NW is aware of the UE’s mobility state, NW could avoid keeping the high-speed UE in SDT subsequent transmission phase; instead, NW could request the UE go to CONNECTED mode for the dedicated transmission. 
For the CG-SDT transmission, since it’s only supported in the same cell, NW should not configure it to the high-speed UE. Since UE may change its speed in INACTIVE state, e.g. the UE gets on a bus or train, NW is not aware of the situation, then the CG-SDT resource allocated to the UE may be wasted. If NW is aware of the INACTIVE UE’s mobility state, NW can adjust the CG-SDT configuration and release the resource when the INACTIVE UE’s mobility state is changed. 
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Figure-1. Mobility state based SDT

Proposal 4: To avoid the cell re-selection during the SDT procedure, NW should consider the UE mobility state when keeps the UE dedicate data transmission/reception in INACTIVE.

Proposal 5: NW can configure the mobility state as the criteria to trigger the SDT procedure.

2.3 Issue 4: RRM measurement 

During the SDT subsequent transmission, the UE is still in INACTIVE state. Comparing with the dedicated transmission in CONNECTED state, the SDT transmission should bring much benefit in the power saving perspective. Otherwise, NW can tell the UE go to the CONNECTED state. 

Observation 1: The UE operation during the subsequent SDT transmission phase should consume less UE power than the UE in CONNECTED state.

For the power saving purpose, since the UE is still in INACTIVE state, the UE should keep the IDLE/INACTIVE measurement framework, and it’s unnecessary to introduce CONNECTED like RRM measurement configuration and report procedure and RLM mechanism. 

Proposal 6: The RRM measurement during the SDT subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
For the RSRP change based TA validation in CG-SDT mechanism, it was agreed in last RAN2 meeting that the RSRP result at T1 when receiving the RRCRelease with CG-SDT configuration is used for the RSRP comparison. 
According to RAN4 progress on the RSRP based TA validation in last meeting, for the RSRP result at T1, it shall be measured and derived during the red window. If UE doesnot have the available RSRP result within the window before T1, UE will keep on measurements in INACTIVE state for some time. But the issue is that the measurement configuration is not applied in INACTIVE state so that the RSRP result will be measured according to INACTIVE measurement configuration, not based on the connected measurement configuration. 

Observation 2: The RSRP result upon receiving the RRCRelease with CG-SDT configuration in the CONNECTED state could be measured based on the broadcasted INACTIVE measurement configuration.
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Figure-2. RSRP measurement for the RSRP based TA validation 
If the UE receives the RRCRelease with CG-SDT configuration during the SDT procedure, for the RSRP result at T1, it can only be measured based on broadcasted INACTIVE measurement configuration. 

Observation 3: The RSRP result upon receiving the RRCRelease with CG-SDT configuration during the SDT procedure is measured based on the broadcasted INACTIVE measurement configuration. 
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Figure-3. RRCRelease with CG-SDT configuration during the SDT procedure  

According to the observations, the RSRP result at T1 upon receiving the RRCRelease with CG-SDT configuration could be based on the broadcasted INACTIVE measurement configuration. 

Proposal 7: For the RSRP change based TA validation mechanism, the RSRP result upon receiving the RRCRelease with CG-SDT configuration can be based on the broadcasted INACTIVE measurement configuration. 
2.4 Issue 5: UE operation on SDT-RB upon receiving the NW RRC response message during SDT procedure
When SDT procedure is initiated, the UE will resume the SDT-RB and trigger the RRCResumeRequest message and SDT data transmission. NW may response with the following RRC messages to trigger the UE RRC state transition:
· Case 1> Go to IDLE state upon receiving RRCRelease 
According to the legacy procedure, UE will perform the UE actions upon going to RRC_IDLE (the section 5.3.11 in RRC spec), and will release all radio resources, including the previous resumed SDT-RB resource. 
· Case 2> Go to legacy INACTIVE state upon receiving the RRCRelease with SuspendConfig 
According to the legacy procedure, UE will suspend the SRB2 and all DRBs, reestablish SRB1 and reset MAC. All the SDT-RBs will be suspended again. 
· Case 3> Go to CONNECTED state upon receiving RRCResume 
According to the legacy procedure, UE resumes all the SRB and DRB. RAN2 has agreed that for SDT procedure only the non-SDT RBs will be resumed, since all the SDT-RBs have been resumed previously. 
· Case 4> Go to CONNECTED from IDLE state upon receiving the RRCSetup
According to legacy procedure, UE disards the previous configuration from suspendconfig and releases all the established RB resources. 
· Case 5> Keep in legacy INACTIVE state upon receiving the RRCReject

According to legacy procedure, UE just suspends SRB1. But for the SDT procedure, UE should also suspend all the resumed SDT-RBs. 
	1>
else if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:

2>
if resume is triggered by upper layers:

3>
inform upper layers about the failure to resume the RRC connection;

2>
if resume is triggered due to an RNA update:

3>
set the variable pendingRNA-Update to true;

2>
discard the current KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key derived in accordance with 5.3.13.3;

2>
suspend SRB1 and all the radio bearer that is configured for SDT, upon which the procedure ends;


Proposal 8: During the SDT procedure, upon receiving RRCReject in response to the RRCResumeRequest, the UE shall suspend all the resumed SDT-RBs. 
2.5 Issue 7: Number of the SSB for RSRP derivation (for RSRP change based TA validation)
In last RAN2 meeting it was agreed that the number of SSB for RSRP derivation is reused the nrofSS-BlocksToAverage configuration in SIB2. 
· Highest N SSBs of all SSBs actually transmitted as indicated in SIB is used for RSRP based TA validation.
But in the RRC Running CR, the configuration is provided in the RRCRelease with SuspendConfig message, which means the configuration could be different from the value in SIB2.
In our understanding, RAN2 previous agreement is to use the RSRP according to the legacy derivation method based on SIB2 configuration for the RSRP change based TA validation. It can simplify the UE operation for the cell level RSRP derivation in INACTIVE state. Therefore, the new configuration in the UE dedicated signaling is not needed. 
Proposal 9: The nrofSS-BlocksToAverage configuration in SIB2 is reused for the RSRP change based TA validation. 
3 Conclusion
According to the analysis in section 2, we propose that:
< UE assistance information for SDT configuration >
Proposal 1: The UE can indicate the SDT preference in UAI when the ReleasePreference is the INACTIVE state.  
Proposal 2: The UE can indicate the ReleasePreference in UAI during the SDT procedure, to stop the ongoing SDT procedure. 

Proposal 3: The UE can indicate the preferred CG-SDT pattern (i.e. periodicity, offset, duration) to NW. 

<The mobility state and the SDT procedure>
Proposal 4: To avoid the cell re-selection during the SDT procedure, NW should consider the UE mobility state when keeps the UE dedicate data transmission/reception in INACTIVE.

Proposal 5: NW can configure the mobility state as the criteria to trigger the SDT procedure.

< RRM measurement >
Proposal 6: The RRM measurement during the SDT subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
Proposal 7: For the RSRP change based TA validation mechanism, the RSRP result upon receiving the RRCRelease with CG-SDT configuration can be based on the broadcasted INACTIVE measurement configuration. 
< NW RRC response during the SDT procedure >

Proposal 8: During the SDT procedure, upon receiving RRCReject in response to the RRCResumeRequest, the UE shall suspend all the resumed SDT-RBs. 
< Number of the SSB for RSRP derivation >
Proposal 9: The nrofSS-BlocksToAverage configuration in SIB2 is reused for the RSRP change based TA validation. 
