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1 Introduction

CB: # 16_Basket_SDT

- Prioritize discussion on SDT LS (0029); if agreeable, SDT LS discussion could be used as additional input and possibly captured

- If consensus, capture any general principles / descriptions / open issues / WA / agreements for upcoming RAN3 work (to be captured in Chair’s Notes)

- suggest to avoid discussing details (CRs,TPs, etc.) unless there is full agreement

(ZTE - moderator)

Summary of offline disc R3-210979
2 For the Chairman’s Notes

Propose to capture the following:
WA1: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

WA2: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
< Here will capture WA from the “CB: # 82_SDT_LS” (R3-211051) >
3 Discussion
3.1 Time schedule
The latest time plan for Rel-17 is as shown below in Figure 1. 
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Figure 1: Rel-17 work plan (see [2])

According to the above time line, SDT core work across all WGs shall be finished by Q1’22. Based on this the following timeline (see Figure 2) is the tentative work plan proposed for SDT work in RAN2 and RAN3.
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Figure 2: Time line for SDT work in various RAN WGs

According to the approved RAN plan (RP-202868), the WID SDT will start at the RAN3 #113bis (Q4, 2021). However, RAN3 can start related discussion triggered by incoming LS.
Moderator: RAN3 will start SDT WID at Q4/2021, but RAN3 can also discuss by incoming LS.
3.2 RACH based SDT and CG based SDT

The following figure is used to depict RACH based SDT and CG based SDT. 
For CG based SDT, in case of non-split gNB, it will not impact on RAN3 specification. But in case of CU/DU split gNB, it will introduce some impact on RAN3 specification, e.g., DU behavior and F1AP.
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Figure 3: RACH/CG based SDT
Q1: Does company have comment on the general figure of RACH based SDT and CG based SDT? If any, please input your view.
	Company
	Comment

	Qualcomm
	The figure is RAN2 topic.

As to the impact of CG SDT, this is partly covered in the other CB. It is useful to have visibility that some work may be needed on F1 We can consider this when the time comes.

	NEC
	Agree with Qualcomm. This figure is RAN2 topic.

	InterDigital
	Agree that this is more a RAN2 topic, when the time comes probably considering multiple data transmissions would be a good idea

	CATT
	Share the view with QC, the figure is not in the scope of RAN3.

	E///
	RAN2’s scope

	Nokia
	Agree with Qualcomm.

	Samsung 
	It is in RAN2 scope 

	LGE
	This figure is RAN2’s scope

	CMCC
	We are fine with the flow chart, but it belongs to RAN2 scope

	China Telecom
	This figure is indeed RAN2 topic. It could be the start point for RAN3 discussion. We may mistake moderator’s meaning entirely. what he means is whether RAN3 has different views for the flow chart of SDT agreed by RAN2.

	Huawei
	The figure is RAN2 topic.


Moderator: Thanks for CT’s clarification. I try to introduce what is RACH based SDT and CG based SDT. So far, I only have some RAN2 progress. In short, this RAN2 figure is just used to informative.

3.3 RAN2 progress and RAN3 impact
RAN2 has SDT in 2 WG meetings and made some basic agreements on both RA-SDT and CG-SDT. As noted in [3], some of these agreements have implications to RAN3. Specifically, the following: 

· Context fetch and data forwarding with anchor re-location and without anchor re-location will be supported for SDT

· Xn, F1, E1 signalling enhancements to support above cases, further analysis can be found in [4].
· From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG). 

· This has implications on overall architecture and protocol layer split between serving gNB and anchor gNB and also has implications for Xn, F1, E1 signalling.
· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported

· Unlike LTE EDT, multiple packets could be exchanged during SDT per the above. UL/DL RLC SDUs transmission between serving node and the anchor node in case of no-anchor relocation scenario. 
· The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell (RAN2 #112e).

· In general, the configuration, release and reconfiguration of the CG-SDT resources will have implications for the CU-DU and CP-UP split architecture and hence has impact to F1/E1 signalling, further analysis can be found in [5]
· Impact on CU-DU/CP-UP split architecture can be discussed later after the aggregated scenario.
· 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.

· Same impact as bullet3. 
· 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. 

· Security frame work similar to Rel-15 can be reused for SDT based on the above agreement
· Which NG-RAN node decides to configure either RACH based SDT or CG based SDT or both.
· The procedures for configuring the CG-SDT to the UE in case of CU-DU split.
Q2: Does company suggest to exclude some of above RAN3 issues, and/or to include other RAN3 issues? If any, please input your view.
	Company
	Comment

	Qualcomm
	Basically we have to keep reviewing RAN2 status and take appropriate actions when the WID starts; above is useful in that respect, and gives a first cut. See also some of the other CB discussion. Note that we have already seen that not all the detailed impacts listed are consensual as written down (but the general areas are of course).
If we want to capture something for chairman’s notes maybe just at very high level

· Need to support RACH based SDT in Xn and possibly F1, particularly for no anchor relocation case (anchor relocation seems to have none or small impact)

· F1 impact of CG based SDT to be checked
Moderator:  Thanks for your suggestion, I will try to capture something based on your suggestion.

	NEC
	We think it is too early to start excluding / including any of the above-mentioned issues at this stage. This could be addressed during future RAN3 discussion on SDT topic.

	InterDigital
	We see no reason to not include looking at each of the things in the list, they might not result in RAN3 impacts but should be explored.

	CATT
	From RAN3 point of view, we should look into the impact to our interfaces like Xn, F1. 
For RACH based SDT, it seems we could agree both anchor relocation and non-anchor relocation are supported in Rel-17, and the legacy procedures could be reused for anchor relocation branch. 

For non-anchor relocation case, the key issue is how to proceed with SDT data. Proceed RLC handling in receiving node or anchor node have different impact to our interface,  e.g. different impact to the context retrieval procedure and data forwarding.

For CG based SDT, we need to further consider the F1 impact as some companies pointed out in their contribution.

Detail solutions should be further discussed in the future meetings.

	E///
	Currently a workplan as proposed before with possible revision would be enough. Since RAN3 only has official TU starting from Oct, the group could just have a close follow-up on other groups’ status.

	Nokia
	Agree with Ericsson. RAN3 work starts only in Q4. Before that, it can only be LS driven within the scope of the LS.
Besides, see some changes on the listed bullets above on RAN3 impacts.

	Samsung
	The above list almost gives full picture of this topic. However, at this stage, we cannot decide to exclude or include anything. Before the official TU in RAN3, we can keep closely tracking to the RAN2, and update the above list accordingly.  

	LGE
	Agree with NEC. There is no reason to exclude or include anything.

	CMCC
	The analysis is useful. Similar view as other companies, we should monitor progress in other WGs and update it when the WI in RAN3 starts if needed

	China Telecom
	Too early to rule out any issues at this stage. We agree with the above analysis on the impact to RAN3. 

	Huawei
	Update bullet 3 to support both UL and DL data forwarding.

For the last bullet, does the “which RAN node” means new serving gNB and anchor gNB? Or CU/DU of the new serving gNB and anchor gNB? Based on your analyses, seems to be the anchor gNB-CU and the anchor gNB-DU, right?
Moderator: 
Agree to support both UL and DL data forwarding.
According to the scope of WID, both RACH SDT and CG based SDT shall be supported. In another CB: # 82_SDT_LS, the issue 10 is related to the last bullet. So far, we cannot decide which node to determine SDT bearer type to either RACH-SDT bearer or CG-SDT bearer or both.


3.4 Summary for agreement

The following content is suggested to capture into the chairman note, for future SDT discussion.
1. 
2. 
1. For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

2. Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT

3. In case of RACH based SDT with and without anchor relocation, legacy context fetch procedure can be reused with possible enhancements.

4. The anchor node makes the decision on whether to relocate the anchor based on some assistance information or guidance from new gNB, the assistance info or guidance is FFS.

5. 
After 2nd round email discussion, the following content will be captured in the Chairman’s note. 
WA1: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

WA2: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT

< Here will capture WA from the LS: R3-211051 >
Q3: Does company agree to capture all or some of above bullets into the chairman note?
	Company
	Comment

	Huawei
	Bullet 5 has a typo, right? 
Others are fine for us.

	Nokia
	See changes above.

	E///
	Both 1st and 2nd bullets are in the scope of WID, we don’t see the need to repeat here. 
3rd bullet is pending on further discussion in RAN3. 
5th bullet has confusion, RAN3’s discussion is that legacy procedure can be reused for with anchor relocation case, and enhancements is required for without relocation case. See revision above.

	CATT
	All of the above bullets are working assumptions, right?

Suggest to add FFS for the assistance info in 4th bullet.
Moderator: Agree to change all to WA. And, 4th bullet is removed now, and will be copied from the WA in the LS.

	Samsung 
	Considering the WAs in CB# 82, we only need keep Bullet 1 and 2. 
Moderator:  OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q4: Does company suggest to capture other agreement into chairman note? If any, please input your view.

	Company
	Comment

	Huawei
	agree

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations

If needed
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6 Annex agreements in RAN2
RAN2#111-e,

[General]

· Work plan for INACTIVE small data WI in R2-2007447 was noted

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.  

RAN2#112-e

[General]

	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

12: Define a new timer.  FFS whether it has the same definition as T319 or it is restarted every UL/DL

Agreements for CG-SDT

1
The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 

2
The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed

3
A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.

4
The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)

5
The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  

6
From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message

7
A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.


�It can be copied from the WA1 in the LS R3-211051


�It can be copied from the WA3 in the LS R3-211051
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