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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 Data volume calculation 
Keeping in mind that one of the motivations to introduce SDT is to reduce UE power consumption, it can be seen that the available data volume is an important factor that should be taken into account. When the UE has more data to transmit, it is beneficial to transit into the RRC_CONNECTED state with link budget adaptation. SDT on the other hand can show its advantage for smaller data amounts. The above motivation for SDT has been further confirmed by RAN2 in RAN2#111e where RAN2 agreed “Data volume threshold is used for the UE to decide whether to do SDT or not”. 
However, it is still FFS on how data volume is calculated. When looking at the MAC PDU construction principles in MAC spec, it can be seen that the MAC PDU to be transmitted consists of MAC subheader(s), MAC CE(s) (if any) and MAC SDU for a radio bearer. Then, the question comes whether all components of MAC PDU should be considered for data volume calculation for SDT triggering. 
· DRB and SRB
During RAN2#111-e, RAN2 agreed the SDT is configured on a per DRB basis. Furthermore, as we mentioned above, in the case data for non-SDT DRBs is available, the UE should initiate legacy RRC Resume procedure. Therefore, DRBs not configured for SDT shall not be considered for data volume calculation for SDT triggering, i.e. only DRBs configured for SDT are considered. For SRB, RAN2 agreed that RRC-based SDT is supported as a baseline, e.g. RRCResumeRequest needs to be transmitted to initiate the procedure. We think data from both DRB configured for SDT and SRB shall be considered for data volume calculation for SDT triggering.
· MAC CE(s) 
During the SDT, the UE may need to transmit MAC CEs. The MAC CE can be, e.g. assistance information for subsequent transmission. Hence, MAC CEs included in the TB shall also be considered for data volume calculation for SDT triggering.
· MAC subheaders
The MAC entity constructs a MAC subheader for each MAC CE and each MAC SDU. The MAC header shall be also considered for data volume calculation for SDT triggering.
Proposal 1: DRBs and SRBs configured for SDT, SRB 0 , MAC CEs (if any) and MAC subheaders shall be considered for data volume calculation for SDT triggering.
2.2 PDCP handling upon SDT initiation
In RAN2#112-e, RAN2 agreed the followings.
	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


[bookmark: OLE_LINK37][bookmark: OLE_LINK38]It is still FFS on whether the re-establishment of the SDT PDCP entity upon initiating RESUME procedure for SDT is explicitly indicated by the network. Since we agreed that the PDCP entities are re-established upon each SDT procedure initiation, there is no reason for the network to provide any explicit indication.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Proposal 2: Upon initiating RRCResume procedure for SDT, a UE shall re-establish the SDT PDCP entities for RBs configured with SDT without an explicit indication for PDCP re-establishment from network.
Another FFS noted during the last meeting relates to PDCP status report handling when SDT is triggered. It was noted that during PDCP re-establishment the UE provides PDCP status report to the network. On the other hand, based on the TS 38.331 and TS 38.323, some requirements for UEs in RRC INACTIVE are specified as mentioned below.
	[bookmark: OLE_LINK39][bookmark: OLE_LINK40]TS 38.331 clause 5.3.8
1>	if the RRCRelease includes suspendConfig:
[OMITTED]
2>	suspend all SRB(s) and DRB(s), except SRB0;
2>	indicate PDCP suspend to lower layers of all DRBs;
TS 38.323 clause 5.1.4
When upper layers request a PDCP entity suspend, the transmitting PDCP entity shall:
-	set TX_NEXT to the initial value;
-	discard all stored PDCP PDUs;
When upper layers request a PDCP entity suspend, the receiving PDCP entity shall:
-	if t-Reordering is running:
-	stop and reset t-Reordering;
-	deliver all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression;
-	set RX_NEXT and RX_DELIV to the initial value.



Based the above, the transmitting PDCP entity discards all stored PDCP PDUs and the receiving PDCP entity sets the variables to initial value when RRCRelease message with suspend configuration is received. Therefore, it seems there is no need to transmit a PDCP status report when SDT is triggered as the UE’s buffer would contain only new data. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 3: PDCP status report is not transmitted upon re-establishing the PDCP entity when initiating SDT.
[bookmark: OLE_LINK7]2.2 ROHC
ROHC is beneficial for resource efficiency especially for small data and has been defined for transmission over RRC_CONNECTED. Thanks to ROHC, the UE transmits a compressed data which is generated based on the ROHC context by using a short index in ROHC header to replace the long IP header content. The ROHC context is reset for handover when PDCP anchor is relocated from the source node to the target node, i.e. ROHC context relocation is not supported. For the handover without PDCP anchor relocation, the network has a possibility to indicate to the UE to continue RoHC operation without context reset.
From the perspective of resource efficiency, we think ROHC should be supported for SDT over RRC_INACTIVE. Similarly as in RRC_CONNECTED, we think that in the case PDCP is not relocated or the serving cell is unchanged, the ROHC context can be continued; otherwise ROHC context has to be reset.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Proposal 4: The ROHC context can be continued for each SDT transmission on the same serving cell or on a new cell without PDCP anchor relocation. Otherwise ROHC context is reset.
2.3 Scheduling Request
For case 2, the data is already buffered in 3GPP layers and BSR MAC CE can be transmitted. In RAN2#111-e, RAN2 agreed the followings.
	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



Basing on the above agreement highlighted in yellow, it has been agreed that BSR MAC CE can be transmitted during the SDT procedure. It should be noted that BSR MAC CE can only be transmitted when there is an available resource. If there is no resource available, SR procedure is triggered to request the grant by sending SR on PUCCH or RACH. In theory, the UE could wait for the ongoing SDT procedure to be terminated, but that would be inefficient both from latency and system efficiency point of view. Therefore, we believe both PUCCH-SR and RACH-SR can be considered for requesting resource for subsequent data. For RA-SDT, PUCCH configuration can be provided by the RRCRelease message and the physical layer configuration should not be migrated to a neighboring cell. If random access is triggered, the C-RNTI MAC CE is included in MSG3 or MSGA payload for contention resolution without any RRC resume Request. For CG-SDT, PUCCH resource needs to be configured for sending ACK for DL transmission and this has already been supported for PUR. We think PUCCH-SR can also be configured by the RRCRelease message. 
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal 5: For scheduling request for RA-SDT and CG-SDT:
· For RA-SDT, both RACH-SR and PUCCH-SR can be supported for the UE in the cell where it is released
· For CG-SDT, PUCCH-SR is supported 
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]2.5 Power Headroom Report
In legacy, the power headroom report (PHR) is useful to make the network knowing the UE’s power headroom so that the network can take it into account for assigning the resource with the transmit power not exceeding the maximum power of the UE. For SDT, both one-shot and multi-shot transmissions are supported. For subsequent uplink transmission, for both CG-SDT and RA-SDT, we have agreed that it can based on dynamic scheduling from the network. So it is beneficial to have the PHR for subsequent transmission. 
Proposal 6: PHR is supported for subsequent uplink transmission for both CG-SDT and RA-SDT.
2.6 Beam Failure Recovery
In R15, beam failure recovery is supported for SpCell. Dedicated configuration is needed for reference signals for beam failure detection and the counter/timers for beam failure. If reference signal is not configured, the UE can use the beam for PDCCH for beam failure detection. In R16, beam failure recovery for SCell is supported by sending MAC CE for indication the new beam for DL. 
For SDT, have agreed that for both RA-SDT and CG-SDT, dynamic grant is supported for subsequent uplink transmission, for which the UE needs to monitor PDCCH. Furthermore, L1 ACK may also be needed for CG-SDT according to the email discussion. This may motivate beam failure recovery for SDT. Nevertheless, we should also let RAN1 decide whether beam failure recovery is needed for SDT. 
Proposal 7: Send an LS to RAN1 for whether beam failure recovery should be supported for SDT. 
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1: DRBs and SRBs configured for SDT, SRB 0 , MAC CEs (if any) and MAC subheaders shall be considered for data volume calculation for SDT triggering.
[bookmark: _GoBack]Proposal 2: Upon initiating RRCResume procedure for SDT, a UE shall re-establish the SDT PDCP entities for RBs configured with SDT without an explicit indication for PDCP re-establishment from network.
Proposal 3: PDCP status report is not transmitted upon re-establishing the PDCP entity when initiating SDT.
Proposal 4: The ROHC context can be continued for each SDT transmission on the same serving cell or on a new cell without PDCP anchor relocation. Otherwise ROHC context is reset.
Proposal 5: For scheduling request for RA-SDT and CG-SDT:
· For RA-SDT, both RACH-SR and PUCCH-SR can be supported for the UE in the cell where it is released
· For CG-SDT, PUCCH-SR is supported 
Proposal 6: PHR is supported for subsequent uplink transmission for both CG-SDT and RA-SDT.
Proposal 7: Send an LS to RAN1 for whether beam failure recovery should be supported for SDT. 
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