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1. Introduction
[bookmark: OLE_LINK70]Small Data Transmission in RRC INACTIVE topic was discussed during the previous meetings where numerous agreements were made. In this paper, we further discuss the user plane common aspects for small data transmission (SDT) using both random access based schemes and CG based scheme.
2. Discussions
2.1 Radio bearer handling during SDT
2.1.1 Receiving the RRCReject
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]In Release 15, when receiving the RRCResume message, the UE resumes all DRBs as well as SRB2 and re-establishes PDCP entity for all DRBs and SRB2 for applying the new KEY provided by previous RRCRelease message. For SDT, RAN2 agreed SDT is configured on a radio bearer basis and that only SDT RBs should be resumed at initiation of SDT procedure. This means PDCP re-establishment is performed only for SDT RBs. 
After the UE sends RRCResumeRequest message for SDT, the network can move the UE from RRC_INACTIVE to RRC_CONNECTED state by sending RRCResume message as agreed below. 
	UE switches from SDT to non-SDT in following cases:
-	Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
-		Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-	FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times



It was discussed during the “[Post114-e][507][SData] Non-SDT data arrival handling” e-mail discussion how to handle UE’s PDCP entities when the UE receive RRCResume during an SDT procedure and the following was agreed during RAN2#115-e:
2. PDCP entities of only the non-SDT RBs are re-established (i.e. not for the SDT RBs) when the UE moves from RRC_INACTIVE with SDT session ongoing to RRC CONNECTED.   

[bookmark: OLE_LINK66]There is also a possibility that the UE will receive RRCReject message with waitTimer provided in response to the RRCResumeRequest for SDT when the cell is congested. After the waitTimer ends, UE is still allowed to initiate second SDT procedure. In that situation, it should be clarified in specifications that, in addition to suspending the SRB1 after receiving RRCReject message, the UE shall suspend the RBs/PDCP entities that are configured for small data transmission and re-establish their corresponding RLC entities. The latter is needed to avoid calculating these RLC PDUs into the SDT data volume threshold, similarly as discussed in the next subsection for RRCRelease message reception. By performing these actions, the UE can still follow the same behavior on SDT initiation for the next SDT procedure after waitTime ends, i.e. re-establish PDCP entities and resume all SDT RBs.
[bookmark: OLE_LINK151][bookmark: OLE_LINK150]Proposal 1: When the UE receives RRCReject message in response to RRCResumeRequest message for SDT, the UE shall suspend all the RBs/PDCP entities that are configured for SDT and re-establish corresponding RLC entities.
2.1.2 Receiving the RRCRelease
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In RAN2#116-e meeting, RAN2 agreed the followings for SDT DATA volume calculation.
	· Buffered packets in PDCP/RLC entities should be counted in SDT data volume calculation. (21/23). Whether and how to avoid any buffered packets in PDCP/RLC entities at the time of SDT data volume calculation is FFS.


When it comes to the FFS captured above, we should note that UE may have two types of data in its buffer after receiving RRCRelease message:
· PDCP SDUs for which the UE did not get delivery confirmation (PDCP PDUs are discarded upon suspending PDCP entity)
· RLC PDUs (these are kept as RLC entities are currently only re-established at reception of RRCResume)
Firstly, we think keeping unsent/unacknowledged PDCP SDUs when receiving RRCRelease with suspend is intentional and hence calculating this data into the SDT data volume threshold is appropriate.
Observation 1: Keeping unsent/unacknowledged PDCP SDUs when receiving RRCRelease with suspend is intentional and hence calculating this data into the SDT data volume threshold is appropriate.
However, this does not hold for unsent RLC PDUs, which will actually be discarded during the resume procedure anyway and cannot be sent. To avoid considering them within SDT data volume threshold calculation, the UE can re-establish the SDT RLC entities earlier, i.e. at reception of RRCRelease message, instead of when the UE initiates SDT procedure.
Proposal 2: UE should re-establish the SDT RLC entities upon receiving the RRCRelease message instead of when the UE initiates SDT procedure.
It should be noted that upon resumption of the connection for SDT, the UE will also re-establish SDT PDCP entities which leads to discard of all stored SDUs for SRBs (but not for DRBs). Such behaviour allows to avoid sending some outdated signalling messages. It may lead to discarding some NAS messages as well, but similar situation can happen already today. Since, this is rather a corner case, we do not think this is an issue that requires any special handling.
2.2 Handling of logicalChannelSR-DelayTimer                                                  
In RAN2#116-e meeting, RAN2 agreed BSR is only configured by default MAC Cell Group configuration but since logicalChannelSR-DelayTimer is not included in the default MAC Cell Group configuration as shown, its handling was kept FFS (i.e.: “FFS whether the logicalChannelSR-DelayTimer is not applied for logical channels configured with SDT”
	[bookmark: _Toc83740574][bookmark: _Toc60777617]9.2.2	Default MAC Cell Group configuration
Parameters
	Name
	Value
	Semantics description
	Ver

	MAC Cell Group configuration
	
	
	

	bsr-Config
	
	
	

	>periodicBSR-Timer
	sf10
	
	

	>retxBSR-Timer
	sf80
	
	

	phr-Config
	
	
	

	>phr-PeriodicTimer
	sf10
	
	

	>phr-ProhibitTimer
	sf10
	
	

	>phr-Tx-PowerFactorChange 
	dB1
	
	






From the network vendor point of view, we think logicalChannelSR-DelayTimer is very useful for power saving and efficiency improvement of resource usage for small data as thanks to this timer frequent SR sending can be avoided, e.g. if the UE triggers SR over RACH immediately once small data arrives, it will have no opportunity to use CG-SDT resource. Also, the subsequent small data may arrive soon after the previous SR was sent and delaying the SR triggering allows to avoid the second SR over RACH. Based on this, we believe it should be possible to configure logicalChannelSR-DelayTimer and it can be provided with SDT common configuration in SIB1.
Proposal 3: logicalChannelSR-DelayTimer for SDT can be provided by the network within SDT common configuration in SIB1. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK45][bookmark: OLE_LINK67]2.3 Data volume calculation
At RAN2#116-e meeting, RAN2 discussed whether or not to take into account the CCCH message size for data volume calculation but no agreement was made as shown below. 
1. FFS if the size of CCCH message is considered in SDT data volume calculation

In our view, if size of CCCH message is took into account, a larger data volume threshold should be configured, otherwise a smaller one is configured. Both approaches can work but we slightly prefer to go for taking the CCCH message into account.
Proposal 4: The size of CCCH message is considered in SDT data volume calculation.
2.4 Contention resolution timer
In legacy EDT, the contention resolution timer is extended compared with the contention resolution timer used in the previous releases under RACH-ConfigCommon, as follows:
edt-Parameters-r15			SEQUENCE {
			edt-LastPreamble-r15		INTEGER(0..63),
			edt-SmallTBS-Enabled-r15	BOOLEAN,
			edt-TBS-r15				ENUMERATED {b328, b408, b504, b600, b712,
												b808, b936, b1000or456},
			mac-ContentionResolutionTimer-r15	ENUMERATED {sf240, sf480, sf960,
													sf1920, sf3840, sf5760, sf7680, sf10240}		OPTIONAL -- Need OP
			}	OPTIONAL		-- Cond EDT

The main reason is that compared with the processing within the period when the contention resolution timer is running in legacy releases, in EDT, the network side also needs to wait for the DL response from the network in the user plane. 
For Small Data Transmission, we think the same rationale also holds that the network needs to wait for the downlink response from the UPF. Hence, similar to the change to contention resolution timer in EDT in LTE, we propose the following:
Proposal 5: It should be possible to configure longer values of ra-ContentionResolutionTimer and msgB-ResponseWindow for small data transmission as compared to legacy RACH.

2.5 Carrier selection for SDT
As agreed previously, the network may configure an SDT specific UL carrier selection RSRP threshold. Furthermore, during the discussions on the common RACH framework, the following agreement was made:
	6.  As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).  



However, as we discuss in [1], this approach precludes to some extent usage of SDT specific carrier selection threshold as the carrier is to be selected before the RACH partition selection (i.e. before the UE knows whether it is going to perform SDT or non-SDT access). Hence, we propose to confirm the following from SDT perspective: 
Proposal 6: From SDT perspective, carrier selection should take after RACH partition selection, so that SDT specific UL carrier selection threshold can be utilized.
Furthermore, as we indicate in [1] as well, in the running MAC CR in [2], there is a parameter called sdt-RSRP-ThresholdSSB-SUL, and the following editor’s NOTE has been captured.
	[bookmark: _Hlk79688978]Editor’s Note: FFS whether the RSRP threshold for UL carrier selection is common for both CG and RA-SDT.


For RA-SDT, such parameter might not be needed if it is eventually agreed to perform RACH partition selection before carrier selection as, in such case, the SDT specific threshold (or feature combination specific threshold in general) can be configured in RACH configuration as in legacy case.  However, we think sdt-RSRP-ThresholdSSB-SUL parameter should still be kept for the sake of choosing a carrier for CG-SDT. For CG-SDT carrier selection, it is not possible to use the threshold signalled in RACH configuration as RACH is not used in case the conditions for performing CG-SDT are met. 
Proposal 7: sdt-RSRP-ThresholdSSB-SUL used in MAC running CR for SDT is kept for carrier selection for CG-SDT.
3. Conclusion
Based on the above discussion, we make the following proposals: 
Proposal 1: When the UE receives RRCReject message in response to RRCResumeRequest message for SDT, the UE shall suspend all the RBs/PDCP entities that are configured for SDT and re-establish corresponding RLC entities.
Proposal 2: UE should re-establish the SDT RLC entities upon receiving the RRCRelease message instead of when the UE initiates SDT procedure.
Proposal 3: logicalChannelSR-DelayTimer for SDT can be provided by the network within SDT common configuration in SIB1. 
Proposal 4: The size of CCCH message is considered in SDT data volume calculation.
Proposal 5: It should be possible to configure longer values of ra-ContentionResolutionTimer and msgB-ResponseWindow for small data transmission as compared to legacy RACH.
Proposal 6: From SDT perspective, carrier selection should take after RACH partition selection, so that SDT specific UL carrier selection threshold can be utilized.
[bookmark: _GoBack]Proposal 7: sdt-RSRP-ThresholdSSB-SUL used in MAC running CR for SDT is kept for carrier selection for CG-SDT.
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