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Discussion and Decision
1 Introduction
In the previous RAN2 meeting, R17 SDT WI was discussed and following agreements are reached. 
Agreements 

1 
Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  

2
RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority

3
Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 

4
From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).

5
The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE

6
The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.

7
Small data transmission is configured by the network on a per DRB basis

8
Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  


FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT

9
UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 

10
When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  
	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 

4
For RACH and CG, the existing UAC procedure to determine whether access attempt is allowed, will be reused for SDT.

5
SDT is transparent to NAS layer (i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access)

6 
In case of RRC-based solution, for both RACH and CG based solutions, the CCCH message contains ResumeMAC-I generated using the stored security key for RRC integrity protection – i.e same as Rel-16.

7    For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT.

8
For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
9
Determine if RAN1 LS is needed later – current list of possible questions input on the coreset/search space for the C-RNTI (i.e. is it common or dedicated)

10:  As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 

-
If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.

-
If ROs for SDT and non SDT are same, preamble partitioning is needed

FFS if common configuration should be allowed

11:
If the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT then there is no further need for any differentiation between MSG2/MSGB for SDT vs non-SDT



	Agreements:

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. RRC re-establishment procedure is not supported for SDT 
5. An LS is sent to SA3 to verify feasibility/impacts of re-using same NCC/I-RNTI value temporarily for RRC Resume procedure in new cell during SDT procedure (include same cell question from 502]
6. FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
7. 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)




In this contribution, we provide our consideration in the control plane aspects for the RRC-based SDT procedure. 
2 Discussion

2.1 Issue 1: Cell re-selection and failure handling 
In legacy, when UE performs the cell reselection during the legacy resume procedure, UE will transit to IDLE mode and initiate the RRC Connection from the beginning from IDLE to CONNECTED. 

With the subsequent data transmission introduced in the SDT procedure, UE may stay in the SDT subsequent transmission phase for long time, much longer than legacy resume procedure. Therefore, it’s very possible for INACTIVE UE to perform the cell re-selection and camp to another cell during the SDT procedure, as shown in Figure-1. 

Observation 1: The possibility for UE to perform cell reselection during the SDT procedure is much higher than that during the legacy resume procedure. 

The procedure is more like the UE connection reestablishment procedure in the CONNECTED mode. Upon UE entering the new cell, in order to continue the data transmission, UE should still stay in the INACTIVE state and trigger the legacy resume procedure or SDT procedure in the new camping cell. If following legacy behavior and going back to IDLE, the UE who has the available data has to wait till NAS and AS connection establishment completion from IDLE to CONNECTED, which may lead to longer interruption time for the data transmission and higher signaling overhead for the AS and NAS connection establishment. 

Observation 2: If UE goes back to IDLE due to the cell reselection during the SDT procedure, it will bring long interruption time for the data transmission and high signaling overhead for NAS and AS connection establishment, which is against the motivation to introduce the SDT mechanism. 
When NW receives the UE request and data in the new camping cell, the new camping cell can try to find the UE context to continue the service transmission. 
Proposal 1: When UE performs the cell reselection during the SDT procedure, UE still stay in the INACTIVE state.

Proposal 2: When UE performs the cell-reselection during the SDT procedure, UE triggers the SDT procedure/resume procedure from the beginning in the new camped cell. 
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Figure-1. Cell change during the SDT procedure
2.2 Issue 2: RNA update 

For the periodical RNA update, it is controlled by RNA timer, and the purpose is to help understand the INACTIVE UE is still in current RNA.
During the SDT procedure, NW can receive UE’s data and identify UE in the RNA range, so there is no need to count the SDT period into account in the RNA Timer period. 
Proposal 3: Timer based RNA update procedure is supported in SDT-INACTIVE state, and UE operation is as below:
· When UE initiates the SDT procedure, UE stops the timer

· During the SDT procedure, UE cannot start the timer, i.e. the timer is not running

· When the SDT procedure is terminated, UE starts the timer

· Upon the timer expiry, UE can trigger the the legacy resume procedure or trigger the SDT procedure. 
2.3 Issue 3: Mobility state and SDT procedure

Since UE may stay in the SDT procedure for longer than then 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. 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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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.

Proposal 6: UE should be able to report the mobility state during the SDT procedure. 

2.4 Issue 4: SDT Failure Timer Operation
In previous RAN2 discussion, SDT failure timer was agreed to be introduced, but it is still FFS on the SDT failure detection timer maintenance, and following two options are for down selection:
· Option 1: same usage as T319, and extend the value range  up to 10 sec to support SDT (i.e. no restart)

· Option 2: (re)-start the timer upon each data (re)transmission during the SDT period. 
For Option 1, the duration of the SDT failure timer is the length of the time to control the complete SDT procedure. In order to set the reasonable timer value, NW should be able to accurately predict the duration of the SDT procedure including the subsequent transmission period; otherwise, NW may configure a relative longer timer for it, which is not good for UE’s power. 
For Option 2, the duration of the SDT failure timer is the relative value which is configured based on the traffic pattern (i.e. interval of the data bursts). The valid SDT duration controlled by the timer in this way can be dynamically adjusted based on the data activity. 
Compared with the two Options, from the UE power saving perspective, Option 2 is much betther than Option 1. 

Proposal 7: The SDT failure timer is restarted upon each data (re)transmission or reception during the SDT period. 
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: For RRC based SDT procedure, NW can explicitly indicate UE to start the subsequent transmission in INACTIVE via the RRCResume message, and to stop the subsequent transmission in INACTIVE via the RRCRelease message. 
Proposal 2: If it performs the cell-reselection during the SDT procedure, UE triggers the SDT procedure/resume procedure from the beginning in the new camped cell. 

Proposal 3: Timer based RNA update procedure is supported in SDT-INACTIVE state, and UE operation is as below:

· When UE initiates the SDT procedure, UE stops the timer

· During the SDT procedure, UE cannot start the timer, i.e. the timer is not running

· When the SDT procedure is terminated, UE starts the timer

· Upon the timer expiry, UE can trigger the the legacy resume procedure or trigger 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.

Proposal 6: UE should be able to report the mobility state during the SDT procedure. 
Proposal 7: The SDT failure timer is restarted upon each data (re)transmission or reception during the SDT period. 
