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Introduction
RAN2 #112e meeting has made several agreements related to NR small data transmission.
	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




The post meeting email discussion ‘[Post112-e][551][SDT] CG_RA_CommonAspects’ also focuses on discussing the common issues of CG based and RACH based solutions for NR small data transmission. In this paper, we would like to provide our views on the remaining issues of the user plane common aspects of NR small data transmission.
Discussion
Redundant PDCP status report
It has been agreed in last RAN2 meeting that for both RACH based and CG based small data transmission, upon RRC resume procedure for the small data transmission initiation, 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). 
According to current NR PDCP spec., the receiving PDCP entity will trigger PDCP status report when upper layer requests PDCP re-establishment. But the PDCP Rx parameters, such as RX_NEXT, RX_DELIV are already set to initial values for the suspended PDCP entities when UE goes to RRC_INACTIVE state. This implies that a useless PDCP status report would be sent to network, indicating FMC = 0 and nothing else. 
Observation 1: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
Since the resulting PDCP status report serves no purpose, the following is proposed.
Proposal 1: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 

Handling of data arrival for non-SDT DRBs
For SDT DRBs with small data arrival, UE is allowed to inform the gNB by means of BSR reporting in the first small data transmission so that the gNB can make decision on how to procced. However, for the non-SDT DRB, how to handle the data arrival and whether to trigger BSR for non-SDT DRBs are FFS. 
Firstly, when UE initiates the small data transmission in SDT DRB, there should be no available data in non-SDT DRB in RRC_INACTIVE. If the data is already available in non-SDT DRB, the legacy RRC resume procedure by using RACH procedure for the non-SDT DRB shall be triggered. 
Secondly, during post meeting email discussion in [Post112-e][551][SDT] CG_RA_CommonAspects, there are some discussions on whether to trigger BSR for non-SDT DRBs. In our view, for the non-SDT DRBs, the logical channel is not activated for calculating the arrived data amount. Furthermore, the BSR triggering should depend on the logical channel priorities, the newly arrived data in non-SDT DRBs cannot trigger another BSR. 
Observation 2: The BSR will not be triggered for the newly arrived data in non-SDT DRBs. 
Therefore, UE should trigger legacy RRC resume procedure by using RRCResumeRequest when data for non-SDT DRB becomes available. It is not desirable to trigger BSR in this case. It should be up to UE implementation to either complete the current small data transmission procedure or stop the current procedure immediately and then trigger the legacy RRC resume procedure 
Proposal 2: For the data arrival for non-SDT DRBs, the legacy RRC resume procedure shall be triggered. 

Switching between different SDT schemes and normal resume procedure
The UE selects CG resource to perform small data transmission if certain criteria are satisfied, such as amount of user data smaller than data volume threshold, valid CG resource configured, valid TA and so on. Due to the link degradation or UE moving to cell edge or other reasons, UE may not receive any downlink response even after data retransmission. The configured CG resource would be not suitable for small data transfer if a number of failed SDT transmissions on CG resource happen.
One possible solution to resolve this issue is that UE is allowed to switch to RACH based SDT if the cause of the failed small data transmission in CG resource is TA becomes invalid. The switching mechanism could help UE to quickly finish the small amount data transfer with short latency and reduced signaling overhead. The alternative way is that UE should be always allowed to fall back to finish the legacy RRC resume procedure first, and then transmit the normal data in the RRC_CONNECTED. It can be up to UE implementation to handle the MAC PDU rebuilding if it happens.
Proposal 3: Switch from CG based small data transmission to RACH based scheme or to legacy RRC resume procedure should be supported.
For RACH based small data transmission, given the relative larger size of user data (compared to the CCCH message) and unpredicted interference in the contention based PUSCH resource in MSGA or Msg3, it is possible that it is still difficult to decode the user’s data even after a certain number of payload retransmissions in 2-step or 4-step RACH procedure. The retransmitted MSGA payload or Msg3 including user small data in the contention PUSCH may cause potential large interference to other legacy RACH users or even small data users. UE will endure latency for user data transferring during MSGA or Msg3 retransmission which obviously wastes radio resources and user power and is inefficient.
Therefore, the fallback mechanism should be allowed for UE fallback from RACH based small data transmission to the legacy RRC resume RACH procedure (i.e. with CCCH message only). 
Proposal 4: Fallback mechanism from RACH based small data transmission to legacy RRC resume procedure should be supported.

Conclusion
We have the following observations:
Observation 1: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
Observation 2: The BSR will not be triggered for the newly arrived data in non-SDT DRBs. 
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 
Proposal 2: For the data arrival for non-SDT DRBs, the legacy RRC resume procedure shall be triggered. 
Proposal 3: Switch from CG based small data transmission to RACH based scheme or to legacy RRC resume procedure should be supported.
Proposal 4: Fallback mechanism from RACH based small data transmission to legacy RRC resume procedure should be supported.
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