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1 Introduction

This paper summarizes the following email discussion:
	CB: # SDT2_CGbased

- How to generate and transfer CG-SDT-Config info between CU and DU?

- Which F1AP signaling to carry RRCRelease message when UE changed into RRC inactive?

- Which of UE context stored in both UE and DU when UE changed into RRC inactive?

- Shall the SDT related F1 connection be kept when UE changed into RRC inactive?

- E1AP impact?

- Capture agreements and open issues

- Provide CR/TPs if agreeable, split work

(LG - moderator)

Summary of offline disc R3-215894


Phase I: Please provide your views before Thursday, 4th November 2021, 13:00 UTC. Try to agree some proposals during online session.
Phase II: Try to solve remaining open issues and capture the agreement to Stage 2/3 CRs.

2 For the Chairman’s Notes

Propose the following: 

Agree  … .

3 Discussion (Phase 1)
3.1 F1AP Impact
3.1.1 CG-SDT resource allocation
3.1.1.1 How to allocate CG-SDT resource configuration

The CG-SDT resource is obviously comprised of some L1/L2 resources. In case of disaggregated architecture, therefore, the majority companies [1-15] suggest that it is the gNB-DU's responsibility on how to manage and allocate the CG-SDT resource for UE. 

Moderator’s view: How to define the CG-SDT resources configuration is pending to RAN2. The details (e.g., contents and IE name) of the CG-SDT resources configuration can be updated based on RAN2 decision.

Question 1-1: Does company agree that gNB-DU provides the CG-SDT resource configuration to the gNB-CU in F1AP message? 

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Intel Corporation
	Yes
	

	CATT
	Yes
	

	Google
	Yes
	

	China Telecom
	Yes
	


According to RAN2 agreement, the CG-SDT resource configuration can only be provided in the RRCRelease message. In case of disaggregated architecture, the gNB-CU needs to get the CG-SDT resource configuration from the gNB-DU before sending the RRCRelease message. Therefore, majority [1-13] suggests that when the gNB-CU determines that CG-SDT should be configured for a DRB, the gNB-CU requests gNB-DU to provide the CG-SDT configuration.

Question 1-2: Does company agree that gNB-CU requests gNB-DU to provide the CG-SDT configuration in F1AP message?

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Intel Corporation
	Yes
	

	CATT
	Yes
	

	Google
	Yes
	

	China Telecom
	Yes
	


If Questions 1-1 and 1-2 are agreed, when the gNB-CU determines that CG-SDT should be configured for a DRB, the gNB-CU sends a CG-SDT query indication in UE CONTEXT MODIFICATION REQUEST message [1-5, 8, 9, 11-13] in order to request gNB-DU to provide the CG-SDT configuration. Upon receiving the CG-SDT query Indication, the gNB-DU can provide the CG-SDT resource configuration to the gNB-CU in the UE CONTEXT MODIFICATION RESPONSE message. Instead of UE Context Modification procedure, UE Context Setup procedure can be used [8, 9, 11, 12].
Question 2: Which procedure does company prefer to exchange the CG-SDT query indication and the CG-SDT configuration?
	Company
	UE Context Setup / UE Context Modification
	Comments

	ZTE
	UE Context Modification
	UE context setup is not suitable. 

Because the gNB-CU wishes to query the latest CG-SDT resource.

	Intel Corporation
	UE CTXT MOD
	We are not sure and would like to understand, in which cases, UE CTXT SETUP should be used to retrieve CG-SDT config from the DU. According to RAN2, CG-SDT works only in the same cell resuming case. And even if a UE who powered up is sent immediately to INACTIVE with CG-SDT after being CONNECTED, the UE context should be first setup in the DU during RRC connection procedure.

	CATT
	Both 
	Just like Intel interpreted, CU may send UE to inactive shortly after the UE context setup. 

	Google
	UE Context Modification
	

	China Telecom
	UE Context Modification
	Agree with ZTE. 


If Question 1-1 is agreed, there are three options on the location of the CG-SDT resource configuration IE in F1AP message as follows:

· Option 1: a new RRC container including CG-SDT resource configuration is included outside DU to CU RRC Information IE [1-4, 6, 7].
	9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the gNB-DU to confirm the modification of a UE context.

Direction: gNB-DU ( gNB-CU.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID
M

9.3.1.4

YES

reject

gNB-DU UE F1AP ID

M

9.3.1.5

YES

reject

//skip unchanged part
SL DRB Failed To be Modified List
0..1

The List of SL DRBs which are failed to be modified.
YES
ignore
>SL DRB Failed To be Modified Item
1 .. <maxnoofSLDRBs>

EACH
ignore
>>SL DRB ID
M
9.3.1.120
-
>>cause
O
9.3.1.2
-
Requested Target Cell ID
O
NR CGI

9.3.1.12
Special Cell indicated in the UE CONTEXT MODIFICATION REQUEST message.
YES
reject
Configured Grant  SDT Configuration
O 
OCTET STRING
Includes the CG-SDT-Config IE [FFS] as defined in subclause 6.2 of TS 38.331 [8] 
YES
ignore



· Option 2: a new RRC container including CG-SDT resource configuration is included within DU to CU RRC Information IE [5, 8-12, 14, 15].
	9.3.1.26
DU to CU RRC Information

This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

CellGroupConfig
M
OCTET STRING
CellGroupConfig, as defined in TS 38.331 [8].

//skip unchanged part
Requested P-MaxFR2
O

OCTET STRING

RequestedP-MaxFR2, as defined in TS 38.331 [8]. 

For NR-DC operation, this IE should be included.

YES
ignore
SDT-MACPHY-Config
O
OCTET STRING

SDT-MACPHY-Config as defined in TS 38.331 [8].
YES

ignore




· Option 3: CG-SDT resource configuration is included in the CellGroupConfig IE of the DU to CU RRC Information IE [13].
	8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.

If the SDT Configuration Request IE is included in the UE CONTEXT MODIFICATION REQUEST message and set to "CG", the gNB-DU shall consider that the gNB-CU decided CG based SDT for the UE, and allocate necessary resources and generate the corresponding lower layer configuration for the UE. Then, the gNB-DU shall send the lower layer configuration to the gNB-CU in the CellGroupConfig IE of the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, as described in TS 38.401 [4].


Question 3: Which option does company prefer to provide the CG-SDT resource configuration to gNB-CU? 

	Company
	Preferred option
	Comments

	ZTE
	Either 1) or 2)
	Both 1) and 2) are fine.

	Intel Corporation 
	Option 3
	Unless I am not mistaken, the lower layer configuration RRC IE that RAN2 is working on (e.g. SDT-MACPHY-Config?) will be configured to the UE as part of CellGroupConfig IE. We think there is no need to extract such IE and carry separately over F1AP. 

	CATT
	
	Share the view with Intel, no need extra IE to provide the CG resources from DU to CU.

	Google
	1, 2, 3
	Seems all fine. But if CellGroupConfig is used, no need to introduce extra UE.

	China Telecom
	Option 3
	


In [6, 7], Nokia suggests that the gNB-DU also needs to send the updated CG-SDT configuration in F1AP INITIAL UL RRC MESSAGE TRANSFER message based on the following consideration:

	2/ CG SDT resources have already been allocated to the UE

The UE may already have been allocated CG SDT resources but they are no more valid (e.g. UE has changed beam in the cell). In this case UE may reconnect using RACH-based SDT and DU needs to reassign new CG configuration e.g. based on new beam used. Assuming DU has kept a UE context after the previous CG SDT configuration was sent (as per proposal 1) the DU can include the updated CG SDT configuration in the F1 Initial UL Message Transfer message.


Question 4: Does company agree that gNB-DU provides the CG-SDT resource configuration to the gNB-CU in F1AP INITIAL UL RRC MESSAGE TRANSFER message?

	Company
	Yes/No
	Comments

	ZTE
	No
	After UE enter RRC inactive state and allocated CG SDT resource, both UE and gNB-DU stores the same resource. If the CG SDT resource is no more valid, the UE will decide to use RA-SDT other than CG-SDT.
UE will not reconnect to network to request new CG SDT resource configuration.

	Intel Corporation
	No
	It is not clear to us on how DU knows that the UE who initiates RACH SDT (instead of CG SDT) had been configured with CG SDT before, so provide the updated CG SDT configuration in the INITIAL UL RRC MSG TRSF.  

	CATT
	No
	

	Google
	No
	

	China Telecom
	No
	


3.1.1.2 How to keep CG-SDT resource configuration at gNB-DU
In legacy, gNB-DU context for a UE is released when gNB-CU sends the UE to RRC_INACTIVE. In order to support the CG-SDT, therefore, the majority companies [1-13] suggest that the CG-SDT resource configuration needs to be kept in gNB-DU when send the UE into RRC_INACTIVE. However, in [14, 15], Ericsson proposes that UE context is kept in both gNB-CU and UE, but not in gNB-DU based on the following considerations: 
· DU keeps the UE context when the UE goes to INACTIVE is a waste of resources and is inconsistent with the original design for INACTIVE.

· The existing procedures, i.e., Initial RRC Message Transfer, UL RRC Message Transfer, DL RRC Message Transfer can be reused to carry RRC message with small data
Question 5: Does company agree that the CG-SDT configuration needs to be kept in gNB-DU when send the UE into RRC_INACTIVE? 

	Company
	Yes/No
	Comments

	ZTE
	Yes
	CG-SDT configuration includes PHY/MAC/RLC, gNB-DU shall store it.

	Intel Corporation
	Yes
	Otherwise (no UE context in DU), not sure how CG-SDT works. 

	CATT
	Yes
	Otherwise, how?

	Google
	Yes
	

	China Telecom
	Yes
	


If Question 5 is agreed, it is needed for RAN3 to further discuss if the gNB-DU also keep the other part of the UE context, e.g. RLC configuration, or only keep the CG-SDT configuration [3, 4], or maintain the full UE context [10]. 
Question 6: Please companies provide comments on which information should be kept in gNB-DU.

	Company
	Comments

	ZTE
	CG-SDT can be used in case of the same cell within the same gNB, it means that F1 tunnel is also the same as previous, so RLC configuration and F1 tunnel shall be also kept as well as CG-SDT resource.
Then when CG-SDT is used, the SDT data can be transmitted directly.

	Intel Corporation
	We can first discuss and agree only the necessary UE context information at DU for CG-SDT to work flawlessly. But maintaining full UE context is also fine to us.  

	CATT
	Lower layer configuration for SDT related SRB/DRB, and the F1 tunnel(s) need to be kept. 

	Google
	For CG-SDT, it is fine for the DU to keep only the CG-SDT specific resources/configuration or maintain the full UE context. 

	China Telecom
	The following information need to be kept:

1) Lower Layer Configuration for Configuration Grant and dedicated PRACH configuration

2) F1-C/U tunnel(s).

3) SDT related DRB configuration

4) SRB

Other necessary UE context information, i.e.,C-RNTI 


If Question 5 is agreed, the following options can be considered to indicate that the CG-SDT configuration needs to be kept in gNB-DU:

· Option 1: gNB-CU sends F1AP message (e.g., DL RRC MESSAGE TRANSFER message, UE CONTEXT RELEASE COMMAND message) to gNB-DU, including RRC-container (CG-SDT configuration) when the generation of RRC release message, to indicate gNB-DU store CG-SDT resource and keep F1-U tunnels [1, 2].
· Option 2: gNB-CU sends the CG-SDT Configuration Kept Indicator IE in UE CONTEXT RELEASE COMMAND message to keep the CG-SDT resource configuration at gNB-DU [11, 12].
· Option 3: Using F1AP: UE CONTEXT MODIFICATION REQUEST message or UE CONTEXT RELEASE COMMAND message to carry RRCRelease message, and add CG-SDT indication in the message [3, 4].
· Option 4: gNB-CU includes in the DL RRC MESSAGE TRANSFER message an activation request for the CG-SDT configuration it had received for this UE [6, 7].
· Option 5: gNB-CU indicates a list of unreleased SDT bearers in UE CONTEXT RELEASE COMMAND message. The reason to have the list is that when releasing the UE, the gNB-CU may only want to keep some of SDT bearers since other SDT bearers have no data for transmission [8, 9].
· Option 6: In case of CG based SDT, instead of UE Context Release procedure, the DL RRC Message Transfer procedure is used to forward RRCRelease message to the gNB-DU, and the UE context remains in the gNB-DU [13]. 
Question 7: Which option does company prefer?
	Company
	Preferred option
	Comments

	ZTE
	Option 1
	1) When gNB-CU decides to configure CG-SDT resource to UE, it shall include the CG-SDT resource into the RRCRelease message, and it shall ask gNB-DU to keep SDT related F1 tunnels and SDT related RLC configuration. The gNB-DU shall release other F1 tunnels and RLC configuration which are not related to SDT.
2) We prefer to enhance UE CONTEXT RELEASE COMMAND message.

	Intel Corporation
	DL RRC MSG TRSF
	If full or partial UE context will remain in the DU, not sure why we should use the UE CTXT REL CMD procedure whose purpose is to release the UE context. And also not sure why we should use a class-1 procedure to just deliver RRCRlease message while full or partial UE context would remain in the DU. 

	CATT
	Option 2 or 6
	If full UE context should be kept in DU, option 6, DL RRC Message Transfer is a good choice.
If only part of UE context related to CG-SDT is kept in DU, it seems the option 2, using UE Context Release Command with an additional indicator is a more appropriate way.

	Google
	Option 2, 3, or 6
	It depends on whether the full UE context or only CG-SDT specific ones should be maintained.

	China Telecom
	Option 2
	1) Per TS38.473, upon receiving the UE Context Release Command message, the gNB-DU shall delete the restored UE context. Since the gNB-DU may not check other IE in RRC container, we need to define a new IE outside RRC container. We prefer Option2

2) Currently DL RRC Transfer message is used to deliver a DL RRC message. And the gNB-DU does not change any UE context or DRB configuration. Therefore, if we agree to use DL RRC message to indicate that the CG-SDT configuration, it will introduce too much spec impact/revision. So we disagree with Option 6.


In [8, 9], based on the following consideration, Samsung proposes that when releasing UE while keeping SDT bearers, the gNB-CU and gNB-DU can exchange the updated tunnel information in UE context release procedure. 
	When performing the data transmission for SDT bearers, the gNB-CU may consider to adjust tunnel allocation. For example, the gNB-CU may decide to move those SDT bearers from multiple UPs to one UP. Thus, it is possible that the tunnel will be changed when releasing the UE to inactive status and keep some SDT bearers. In this sense, the gNB-CU can indicate the updated UL tunnel information to the gNB-DU for SDT bearers in UE CONTEXT RELEASE COMMAND message, and as response, the gNB-DU provides the corresponding updated DL tunnel information. 

 Proposal 4: when releasing UE while keeping SDT bearers, the gNB-CU and gNB-DU can exchange the updated tunnel information in UE context release procedure.


Question 8: Does company agree that when releasing UE while keeping SDT bearers, the gNB-CU and gNB-DU can exchange the updated tunnel information in UE context release procedure?

	Company
	Yes/No
	Comments

	ZTE
	Maybe Yes
	Maybe yes. However, it is gNB-CU implementation, what impact on specification?

	Intel Corporation
	No
	We think this seems not essential at this moment.. Exchanging the update TNL info can be done via E1 BRR CTXT MOD + F1 UE CTXT MOD procedures, after which, RRCRelease can be sent to the UE.  

	CATT
	No 
	Share the view with Intel.

	Google
	No
	

	China Telecom
	No
	Agree with Intel. 


3.1.2 CG-SDT access (Low priority)
For Rel-17 SDT case, Huawei ([3]-[4]) suggests that the gNB-CU should be aware that UE should be kept in the INACTIVE for the small data transmission when the UL data is still buffered in the gNB-DU. Therefore, a SDT indication should be added into F1AP: INITIAL UL RRC MESSAGE TRANSFRE message. In addition to the SDT indication, if BSR or RAI type assistance information is received from the UE, it is better transfer it to gNB-CU for the full consideration of the state transition. Therefore, it is also proposed that the gNB-DU needs to send SDT indication and SDT assistant information (e.g. BSR info, RAI info, buffered data size) to the gNB-CU in the F1AP: INITIAL UL RRC MESSAGE TRANSFRE message.

From moderator’s view, this issue is already covered in “CB: # SDT1_RACHbased”. Based on the results of “CB: # SDT1_RACHbased”, if there is a need to enhance the SDT indication and SDT assistant information in order to support CG-SDT, we can further discuss this issue at next meeting. Therefore, the moderator proposes that this issue should be first discussed in “CB: # SDT1_RACHbased”.

Proposal: Whether to include SDT indication and SDT assistant information in F1AP message should be first discussed in “CB: # SDT1_RACHbased”.

Question 9: Please companies provide comments to above proposal.
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Intel Corporation
	Yes or No
	We are not sure whether SDT indication is necessary for CG-SDT given that CU is already aware that the UE has been configured with CG-SDT. 

But we are open for assistance information, if useful. 

	CATT
	See Comments
	For CG-SDT, seems not need such kind of indication, the UL SDT could be handled in the DU with the kept UE context directly.
For non-CG based SDT, the indicator seems needed to indicate the arrival of the UL SDT.

	Google
	Yes/No
	For CG-SDT, seems not needed

	China Telecom
	Yes
	Both CG-based and RA-based solution are need to send SDT indication and SDT assistant information to CU. The detail assistance information is FFS


In [5], Lenovo suggests that when receiving RRCResumeRequest message for CG-SDT, the gNB-DU initialize the UL RRC Message Transfer procedure for transmitting the RRCResumeRequest message to the gNB-CU.

	In legacy, when receiving RRCResumeRequest message, the gNB-DU shall allocates a new C-RNTI and sends the INITIAL UL RRC MESSAGE TRANSFER message to the gNB-CU. As proposed in the proposal 4, for CG-SDT, the UE context, UE associated logical F1 connection and F1-U resource are kept, it is not necessary to perform the Initial UL RRC Message Transfer procedure. The reason is that in the establishment of the UE-associated logical F1-connection shall be initiated as part of the Initial UL RRC Message Transfer procedure. An alternative is to use UL RRC MESSAGE TRANSFER message for transmitting the RRCResumeRequest message.

Proposal 5
When receiving RRCResumeRequest message for CG-SDT, the gNB-DU initialize the UL RRC Message Transfer procedure for transmitting the RRCResumeRequest message to the gNB-CU.


Question 10: Does company agree that when receiving RRCResumeRequest message for CG-SDT, the gNB-DU initialize the UL RRC Message Transfer procedure?

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Intel Corporation
	Not clear but
	From our understanding, in CG-SDT, DU uses C-RNTI to distinguish the UE who initiated CG-SDT. And full or partial context has to remain in the DU to make CG-SDT work. So, in case of CG-SDT, we think that INITIAL UL RRC MSG TRSF is not used to carry RRCResumeRequest. We think it should be UL RRC MSG TRSF. 

But we are not clear on the meaning of "initialize" UL RRC MSG TRSF. 

	CATT
	Yes
	

	Google
	Yes
	

	China Telecom
	Yes
	


3.1.3 CG-SDT resource release
RAN2#115e agreed that CG-SDT resource need to be released if needed:

	1. UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.


According to RAN2 agreement, Huawei [3, 4] suggests that once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resource.
Question 11: Does company agree that once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resource?

	Company
	Yes/No
	Comments

	ZTE
	
	Since the CG-SDT resource is UE specific, then it is yes.

	Intel Corporation
	Yes
	But we are not sure whether there is any impact on RAN3 for this, as this is basically to release the UE context in the last serving DU. 

	CATT
	Yes
	

	Google
	Yes
	

	China Telecom
	Yes
	


In RAN2#113e, it was agreed that

Agreements

1. TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 

2. UE releases CG-SDT resources when TAT expires in RRC_Inactive state

The gNB-DU may also release the CG-SDT resource due to TAT expires. In this case, there are two options [5, 8, 9]:

· Option 1: gNB-DU provides the TAT-SDT to gNB-CU when providing CG-SDT resource configuration. When TAT-SDT expires, both the gNB-DU and gNB-CU release the CG-SDT resource configuration locally.
· Option 2: gNB-DU starts the TAT-SDT. When the TAT-SDT expires, gNB-DU triggers the release procedure.
Question 12: Does company agree that there is F1 impact to release CG-SDT resource configuration due to TAT-SDT expiry? If yes, which option does company prefer?
	Company
	Yes/No
	If yes, which one prefer
	Comments

	ZTE
	Yes
	Option 1
	If CG-SDT resource is expired, all related configuration is useless, e.g., F1 tunnel, RLC config…

	Intel Corporation
	Seems No. 
	
	We think that TAT-SDT is managed by DU. If expired, the DU can trigger (DU-initiated) UE CTXT REL REQ toward CU. 

	CATT
	Seems no
	Option 2
	Share the view with Intel, DU-initiated UE CTXT REL REQ could be reused due to TAT-SDT expiry.

	Google
	Seems no
	Option 2
	

	China Telecom
	yes
	Option1
	In Q1/Q2, we have discussed whether CG-SDT is send to CU. As the part of CG-SDT configuration, the TAT-SDT has been send to CU during the UE CONTXT Modification procedure. 


According to [5], during SDT procedure, if the UE fallbacks to RA-SDT or non-SDT procedure, a completely new UE associated logical F1 connection is setup for the UE during RA-SDT or non-SDT procedure. When the SDT procedures ends, the network may decide to reconfigure or release the CG-SDT resource configuration for the UE. However, since a completely new UE associated logical F1 connection was setup, the gNB-DU has no idea about the CG-SDT resource configuration since the CG-SDT resource configuration is linked to the old UE associated logical F1 connection.

Therefore, in case of CG-SDT fallback to RA-SDT or non-SDT, how the gNB-DU and UE reconfigure or release the old CG-SDT resource configuration in the new UE associated logical F1 connection needs to be addressed.

Proposal in [5]: RAN3 discusses in case of CG-SDT fallback to RA-SDT or non-SDT, how the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection.
Question 13: Please companies provide comments on the above proposal.

	Company
	Comments

	ZTE
	I do not find the use case for fallback to RA-SDT. The UE can decide to use either CG-SDT or RA-SDT initially, and after successfully initiates SDT via CG-SDT resource, then no difference between CG-SDT and RA-SDT.
For the use case for fallback to Non-SDT, the UE will enter into RRC connected mode, CG-SDT resource used for UE in RRC inactive mode is not valid.

	Intel Corporation
	We are not sure that we understand the proposal, but we think old CG-SDT configuration (and full or partial UE context) in the DU will be completely removed/released by CU via the old UE associated logical F1 connection. 

	CATT
	It seems this is pending to how the UE context (full or partial) is kept in DU, if full UE context is kept in DU, gNB-DU could handle the CG-based and RA-based SDT with the kept UE context.
For non-SDT transmission, FFS whether the kept UE context (e.g. full context) could be used? Or the context should be re-established or updated via UE Context Setup /modify procedure.

	Google
	Not sure about the use case

	China Telecom
	Agree with ZTE and Intel. Fallback operation is executed in UE side not in RAN side. 


3.2 E1AP Impact
In [16, 17], one company suggests to enhance the E1AP BEARER CONTEXT MODIFICATION REQUEST message based on the following considerations:
	Case 1: RRC Connected to RRC inactive

Based on RAN2 agreement, PDCP entity has different action for SDT bearer. Therefore, the gNB-CU-CP should be informed the gNB-CU-CP about to suspend the SDT bearers. To this end, the bearer context modification message in step 5 should introduce a new IE to indicate which SDT bearer(s) are need to suspend.

Proposal 1: For state transition from connected to inactive, the E1 message Bearer Context Modification message should introduce a new IE to indicate which SDT bearer(s) are need to suspend.

…
Case 2: 
UE resume in the same gNB
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Figure 2 CG-based SDT
In this procedure, gNB-DU does not need to buffer UL data and can directly send to gNB-CU-UP as F1-U DL/UL TEIDs still kept. For RA-based SDT, UL data cannot directly send to gNB-CU-UP and only buffers at gNB-DU. The UE context set up procedure shall be handled at F1AP, to establish F1 connection and SDT RLC tunnel. If verification of UE identify is successful, the gNB-CU-CP should send Bear Context Modification Request message to gNB-CU-UP to resume SDT bearers. Thus, a new IE, namely SDT bearer resume, should be contained in step 6. With this IE, only SDT bearers are resumed. 

Proposal 2: For UE resume in the same gNB, a new IE shall be introduced in Bear Context Modification Request message to indicate the resume operation for SDT bearers. 


Question 14: Does company agree that a new IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers?

	Company
	Yes/No
	Comments

	ZTE
	Yes
	E1AP impact shall be considered. This IE shall be introduced, other enhancement may be also discussed.

	Intel Corporation
	Yes and No
	First, we are not sure why SDT bearers are only needed to be suspended when transitioned to INACTIVE. If CU-CP decides to keep the bearer context in the CU-UP, then we think that the whole bearer context should be suspended when transitioned to INACTIVE.

But if the UE resumes due to SDT, then we think CU-UP needs to know that the resumption is due to SDT, so that DL data arrival on non-SDT bearers can be notified to CU-CP as usual. 

	CATT
	See comments
	Share the view with Intel.

	Google
	Yes
	E1AP impact shall be considered.

	China Telecom
	Yes
	E1AP impact shall be considered. RAN2 had made some agreements on PDCP entity:
· At initiation of SDT procedure, the RRC indicates to the PDCP to disable the PDCP status report, e.g. by de-configuring statusReportRequired (i.e. UE internally indicates).  FFS how PDCP status reporting is enabled.  
· 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.
The PDCP operation for SDT bearers are different with that for non-SDT bearers. Therefore, CU-CP shall inform CU-UP about which bearer(s) are SDT bearers and corresponding operation, i.e, resume/suspend. The details of this new IE is FFS.



3.2 Baseline CR for TS 38.401 (Low priority)
Three companies suggest to capture the call flow for CG-SDT into TS 38.401.
· Option 1 [2]
	8.XX
Support of CG based SDT

The following clauses describe the overall procedures for CG based SDT involving F1.
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perform CG-SDT
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SDT UL data
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2. UE CONTEXT MODIFICATION REQUEST (CG-SDT config indicator)

3. UE CONTEXT MODIFICATION RESPONSE (CG-SDT config)

4. UE CONTEXT RELEASE COMMAND (RRCRelease (CG-SDT config))

5. UE CONTEXT RELEASE COMPLETE


Figure 8.XX-1: CG-SDT procedure
1. The gNB-CU decides to change UE into RRC_INACTIVE state.

2/3. The gNB-CU indicates gNB-DU to configure CG-SDT resource and receives the configured CG-SDT resource at gNB-DU by triggering UE context modification procedure.

4/5. The gNB-CU indicates gNB-DU to keep SDT RLC configuration and store CG resource for SDT during the UE Context release procedure.

6. The gNB-DU keeps SDT RLC configuration and F1-U tunnels and stores CG resource for SDT.

7. The gNB-DU relay RRC release message from gNB-CU to UE with the configuration of CG resource for SDT to release UE into RRC_INACTIVE state.
8. The UE enters into RRC_INACTIVE state and store the received configuration of CG resource for SDT.
9/10/11 The UE performs CG based SDT.


· Option 2 [4]
	8.6.1
RRC connected to RRC inactive
********************************

Skip to the next change

********************************
This section gives the RRC connected to RRC inactive state transition for the UE supporting small data transmission given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-x. 
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Figure 8.6.1-x: RRC connected to RRC inactive state transition procedure
1.
The gNB-CU decides to move  the UE to enter to RRC_INACTIVE  state from RRC_CONNECTED state . 

2.
The gNB-CU sends UE CONTEXT MODIFICATION REQUEST message including the Configured Grant Request to allocate the Configured Grant for SDT for the UE in the gNB-DU.

3.
The gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message including the Configured Grant configuration.

4.
The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT MODIFICATION REQUEST or UE CONTEXT RELEASE COMMAND [FFS] message to the gNB-DU.

5.
The gNB-DU forwards RRCRelease message to UE.

6.
The gNB-DU responds with UE CONTEXT MODIFICATION RESPONSE or UE CONTEXT RELEASE COMPLETE [FFS] message.
********************************

Skip to the next change

********************************

8.9.x
Small data transmission
The procedure for supporting the small data transmission in RRC-inactive is shown in Figure 8.9.x.-1.
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Figure 8.9.x-1: Small Data Transmission in RRC Inactive state. 

1.
The UE sends RRCResumeRequest message and small data.

2.
The gNB-DU buffer the small data.

3.
The gNB-DU sends the INITIAL UL RRC MESSAGE TRANSFER message to the gNB-CU-CP, provides indication of SDT access and the related assistance information.

4.
The gNB-CU-CP verifies the UE, and sends UE CONTEXT SETUP REQUEST message including the stored F1 UL TEIDs to the gNB-DU.

5.
The gNB-DU responds with the UE CONTEXT SETUP RESPONSE message including the F1 DL TEIDs allocated for the SDT DRBs.

6.
The gNB-CU-CP sends BEARER CONTEXT MODIFICATION REQUEST message with a RRC Resume indication, which indicates that the UE is resuming from RRC-inactive state. The gNB-CU-CP also includes the F1 DL TEIDs received from the gNB-DU in step 5.

7.
The gNB-CU-UP responds with the BEARER CONTEXT MODIFICATION RESPONSE message.


· Option 3 [13]
	8.6.1
RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 

[image: image6.emf] 

gNB-CU

gNB-DU

 

 

UE

3. UE CONTEXT RELEASE COMPLETE

Determines UE to 

enter into RRC 

inactive mode

1. UE CONTEXT RELEASE COMMAND

2. RRCRelease (

suspendConfig)


Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0. At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 
NOTE: In case that the gNB-CU decided CG based SDT, if required, the gNB-CU retrieves the corresponding lower layer configuration from the gNB-DU via the UE Context Modification procedure.
1.
The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT RELEASE COMMAND message to the gNB-DU.

2.
The gNB-DU forwards RRCRelease message to UE.

3.
The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.

NOTE: In case of CG based SDT, instead of steps 1 and 3, the DL RRC MESSAGE TRANSFER procedure is used to forward RRCRelease message to the gNB-DU, and the UE context remains in the gNB-DU.


From moderator’s view, all call flows need to be updated based on the agreements in Phase I.

Question 15: Which option does company prefer to capture the call flow for CG-SDT in TS 38.401?
	Company
	Preferred option
	Comments

	ZTE
	Option 1
	Decision shall be pending on which procedure (UE Context release or UE Context modification) to convey RRCRelease message to UE.

	Intel Corporation
	Option 3
	We are not sure from the beginning why we need a new call flow to describe CG-SDT in TS 38.401 that works only in the same cell resuming case. From our understanding, the only difference to the legacy NR INACTIVE seems the case of CONNECTED to INACTIVE described in Section 8.6.1, where a few notes can do the job. 

	CATT
	
	The call flow for CG-SDT is pending to the discussion of the questions above.

	Google
	Option 3
	Whether to capture also the second note is dependent on conclusion for question 5.


3.4 Other
Question 16: Please companies provide comments if any issue is missing in above discussion.
	Company
	Comments

	
	

	
	

	
	


4 Discussion (Phase 2)

Moderator Note: Phase 2 topics to be decided during online session, e.g. possible TPs for baseline CRs, additional topics for discussion, etc.

5 Conclusion, Recommendations (if needed)
If needed
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