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1	Introduction
In RAN2#111e the following agreements were made:
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.  

In RAN2#112e, the following agreements were reached:

	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 
Note: the above proposal means that
-	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




In addition to the agreements above, an email discussion has been completed [1] where the following topics were pointed out as for FFS or not concluded in the discussions:
1. For non-SDT DRBs, the following aspects are proposed to be discussed in company contributions:
· RAN2 needs to decide which way to proceed for non-SDT DRBs. 
· Option 1: Resume non-SDT DRBs and enable necessary changes to trigger BSR for this case
Option 2: Do not resume non-SDT DRBs and rely on NAS to trigger new RRCResumeRequest for this case
2. Whether to have an RSRP threshold is configured to select between SDT and non-SDT RACH resources: 
· If RSRP is below the configured threshold then UE performs normal RACH procedure (i.e. Non-SDT and normal RESUME procedure will be initiated)

3. Once a mechanism is selected (i.e. CG-SDT or RA-SDT or no SDT), can the UE stick to the same throughout the procedure. i.e. both, RA-SDT and CG-SDT will have some inbuilt failure mechanisms and can these be sufficient without switching to other mechanisms (it would also be good to understand what is the failure recovery mechanism in this case – reestablishment or something else?). 
4. Even if switching is allowed, will we need MAC PDU rebuilding? Note that similar discussion happened in 2-step RACH when the payload size could potentially be larger for MSGA but we relied on network implementation for avoiding the need for rebuilding (i.e. it is up to network to configure the payload sizes appropriately). Companies can consider if this is suitable for SDT too.

This contribution discusses these issues as well as some other common aspects for RACH based and CG based SDT.
[bookmark: _Ref178064866]2	Discussion
2.1	Overall Procedure

2.1.1 BSR triggering 
From the agreements in RAN2#112e, 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 a BSR. This enables the UE to inform the gNB of the amount if data remaining in the buffer after the first transmission and thereby be able to provide additional grant(s). According to legacy BSR triggering conditions, no new BSR is triggered for new data arriving to the same LCG unless the buffer becomes empty. However, in legacy the gNB can derive that data is still in the buffer by issuing a grant larger than data amount in the buffer indicated in the BSR by noticing that the TB is filled (no padding). This mechanism should be sufficient also for SDT. This is aligned with a proposal in the email discussion[1]: “For SDT DRBs, if further data arrives during the SDT phase, then BSR may be triggered according to existing triggering conditions (i.e. no new BSR triggers are necessary for this).” We think that if this proposal is agreed, this is sufficient for handling of subsequent SDT data during an ongoing SDT procedure.
[bookmark: _Toc61540798]Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU).
The second situation that needs to be addressed is when new non-SDT data arrives during an ongoing SDT procedure. In [1], the following FFS was given:” For non-SDT DRBs, the following aspects are proposed to be discussed in company contributions:
-	RAN2 needs to decide which way to proceed for non-SDT DRBs. 
o	Option 1: Resume non-SDT DRBs and enable necessary changes to trigger BSR for this case
o	Option 2: Do not resume non-SDT DRBs and rely on NAS to trigger new RRCResumeRequest for this case”
We think that option 1, which is to design a procedure which resumes also DRBs not configured for SDT, seems very odd. If a DRB should have a special treatment with regards to SDT in inactive, the DRB should simply be configured for SDT. Instead option 2 to trigger a new RRC ResumeRequest to make the UE go to connected mode for non SDT DRBs seems to be a more natural option. One option to enhance the Resume procedure in this case would be to send an indication to gNB (e.g. indication like SR/BSR) in the ongoing SDT procedure. This would enable gNB to send a RRC Resume (and move the UE to connected) without first receiving a new RRC ResumeRequest. 
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc61540801]As baseline, do not resume non-SDT DRBs if non SDT configured data arrived during a SDT procedure and rely on NAS to trigger new RRCResumeRequest for this case.
2.1.2 RSRP threshold 
It has been discussed in the email discussion [1] if an additional RSRP threshold is configured to select between SDT and non-SDT RACH resources, i.e. if an SDT procedure is only initiated for an SDT configured DRB if a RSRP threshold is met. If the threshold is not met, legacy procedures will be used. In the email discussion, the majority of companies thought that such threshold was not needed. However, it was stated that
 “Some also point out that anyway a threshold might be used at RRC level. This aspect can be further discussed in company contributions.” We do not see why this threshold should be at RRC level but think that
an RSRP threshold is necessary to keep control of the resource consumption at the gNB as a result of the MsgA/Msg3 TBS. This threshold should be configurable. 
This RSRP threshold is also beneficial to ensure the UE is in good radio conditions when initiating SDT. This is important as the small data PDUs in many cases are larger than the typical CCCH payload size. The TBS will in this case cater for CCCH and user payload. It is important to ensure adequate coverage for SDT transmission and that this corresponds to a service success level at par with legacy. This additional RSRP threshold should be applied before RA type selection.
Other than that, there should be other parameters to select between SDT and non-SDT (e.g.: Data Volume and/or Msg3/MsgA available TBS)
[bookmark: _Toc61540802]A RSRP threshold is configured to select between SDT and non-SDT RACH resources.

2.1.3 Rebuilding of MAC PDU
Whether to support MAC PDU rebuilding was discussed in [1] with varying opinions from the companies. The reason to support rebuilding is in the case the UE would fail an SDT procedure and switch to another procedure and transmitting the small data there when the MAC PDU has already been built (and the other procedure has a different grant size). We think RAN2 should first discuss if such a switching algorithm is needed. 
For the RA-SDT case, the possible switch would be to legacy RA. In case the legacy RA is used, only the RRCResumeRequest would be transmitted and consequently the MAC PDU would be smaller than the MAC PDU that failed on RA-SDT. This is a complicated case and is currently avoided in Rel. 15 and Rel 16. for fallback from 4-step CFRA to CBRA and from 2-step to 4-step, respectively. If RAN2 further agrees to have an RSRP threshold for selecting between RA-SDT and legacy RA, the situation where RA-SDT fails would be very uncommon. The alternative would be that higher layers are informed if the RA-SDT fails and triggering a normal RRC Resume should be sufficient for this corner case.
For the CG-SDT case the situation is even more complicated. In case several HARQ processes are used for CG-SDT, it may happen that CG-SDT fails with a number of MAC PDUs that failed on CG-SDT. Rebuilding of several MAC PDUs is an even more complicated case than rebuilding in the RA-SDT failure case. Also in this case, we believe that informing higher layers and triggering a normal RRC Resume should be sufficient.
The exact conditions when an SDT procedure (either RA-SDT or CG-SDT) is considered to be failed is  FFS.
[bookmark: _Toc61540803]Switching between RA-SDT and legacy RACH or between CG-SDT and RA-SDT or between CG-SDT and legacy RA upon SDT failure is not supported.
If RAN2 agrees to not support any switching between SDT procedures upon SDT failure we see no reason to support MAC PDU rebuilding. 
[bookmark: _Toc61540804]MAC PDU rebuilding for SDT is not supported.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU).
Based on the discussion in the previous sections we propose the following:
Proposal 1	As baseline, do not resume non-SDT DRBs if non SDT configured data arrived during a SDT procedure and rely on NAS to trigger new RRCResumeRequest for this case.
Proposal 2	A RSRP threshold is configured to select between SDT and non-SDT RACH resources.
Proposal 3	Switching between RA-SDT and legacy RACH or between CG-SDT and RA-SDT or between CG-SDT and legacy RA upon SDT failure is not supported.
Proposal 4	MAC PDU rebuilding for SDT is not supported.
[bookmark: _In-sequence_SDU_delivery]References
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