Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #113bis electronic
R2-2102751
Online, April 12th – April 20th, 2021                     
Agenda Item:
8.6.3
Source: 
OPPO
Title:  
Discussion on control plane issues of SDT
Document for:
Discussion and Decision
1. Introduction
In this contribution, we would like to provide our views on some control plane issues in the following aspects:
- Potential issues of supporting SRB2 in SDT
- Security issue to support subsequent transmissions
- Discussion on the reply to RAN1 LS
2. Discussion 
2.1 Potential issues of supporting SRB2 in SDT
In last RAN2#113e meeting, a work assumption was made to support the transmission of the positioning measurement report in SDT.

Working assumption 

1. Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.

2. Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3. RAN2 recommends to include SRB2 in WID
According to this decision, SRB2 can also be configured to trigger SDT. One of the details to be discussed is whether default RLC configuration or UE-specific RLC configuration is applied for SRB2?
Since we have already decided to use the RLC configuration stored in the UE AS context for DRB, we also need to make it clear for SRB2. Obviously, there are two options:

· Option1: Default RLC configuration

· Option2: UE-specific RLC configuration
Actually, these two options make no difference if the SDT is performed in the last serving cell where the UE AS context is stored. But for cell reselection case, differences are observed as follows:
· If Option1 is adopted, the SRB2 data can be decoded by the target gNB and piggybacked in Retrieve UE request, which is beneficial to reduce latency. But this advantage needs to be based on the condition that the SRB2 message is not segmented by RLC. Besides, UE needs to carry an implicit indication to inform the target gNB that there is SRB2 data so that the target gNB can process the data directly without waiting for the response from anchor, i.e. by resumecase or others, especially for the case that both DRB data and SRB2 data are available.

· Compared with Option1, SRB2 data would be treated same as DRB data. The Data can be submitted to CN after the context retrieval procedure is completed. Considering latency is not critical in SDT, we think Option2 is more adoptable.
Proposal 1 UE-specific RLC configuration is applied for SRB2.
Furthermore, for without anchor relocation case, how to transmit DRB data and SRB data between Xn would be different. GTP tunnels are supposed to be established in order to transmit DRB data while RRC message needs to be encapsulated in a PDCP-C PDU which is contained in an XnAP signalling. According to current specification, there are mainly two use cases to deliver an RRC message via Xn:
· In RNAU procedure, when the UE is still within the configured RNA, the last serving gNB may decide not to relocate the UE context and to keep the UE in RRC_INACTIVE. In this case, the last serving gNB would generate the PDCP PDU of RRCRelease and encapsulate it in RETRIEVE UE CONTEXT FAILURE to response the context retrieval request from target gNB.
· The other case is the RRC TRANSFER message used to support RRC message transmission between MN and SN. 
There is not an existing XnAp signalling between Xn to support RRC message transmission for SDT without anchor relocation solution. Therefore, RAN2 needs to provide RAN3 with this information for further Xn signalling design.
Proposal 2 RAN2 informs RAN3 that CP data is also supported in SDT, which would need RAN3 to study the XnAP signalling for without anchor relocation solution.
2.2 Security issue to support subsequent transmissions 
In RAN2#113e meeting, agreements were made as follows:
Agreements:

1. RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.   The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.
According to the agreement, subsequent transmissions should be performed before the reception of RRCRelease. However, we have some concerns on supporting subsequent transmissions before RRCRelease. In legacy RRC resume procedure, Resume MAC-I included in RRCResumeRequest is used for UE authentication in RAN node. Correspondingly, the gNB can be verified by UE by sending RRC message in response to RRCResumeRequest. This mutual verification process can ensure the legality of the data transmissions. But if subsequent transmissions occur before UE receives RRC Release message, the UE is not enabled to verify the network as in legacy, which may result in security issue in downlink transmissions. We should further consult with SA3 whether the reception of downlink data without RRC message is supported for network verification. 
Observation 1 In legacy RRC resume procedure, RRCResumeRequest is used for UE authentication by gNB, RRCResume is used for gNB verification by UE, after which data transmissions are supported.
Proposal 3 RAN2 consults with SA3 whether subsquent DL transmissions are supported before the reception of RRC message which is used for gNB verification.
2.4 Discussion on the reply to RAN1 LS 

After RAN2#112e, RAN2 sends an LS to RAN1 to ask for the configuration of the coreset and search space to monitor the PDCCH after successful completion of the RACH procedure during RA-SDT. RAN1 has discussed this question and sent back the reply in R1-2102125. Their agreements on this issue are listed below.
	· From RAN1 perspective, at least a separate SearchSpace that is different from the existing common SearchSpace should be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT

· It is up to RAN2 decision if the separate SearchSpace is UE-specific or common to the UEs performing RA-SDT

· If the separate SearchSpace is not configured, type-1 PDCCH CSS can be reused.
· FFS UE-specific CORESET or common CORESET


According to the conclusion, a new search space can be configured in order to avoid the potential overload on type-1 PDCCH CSS. RAN2 is requested to make the decision on whether this newly introduced search space is common or UE-specific and provide the feedback to RAN1. This issue is further studied in this paper. 
Compared with CSS, the most significant issue to support USS is which message can be used to include the configuration. Two candidates are as follows:
· Option1: USS is configured from RRCRelease and the configuration is stored in UE AS context. This option is not feasible for without anchor relocation solution, where the USS config information can not be obtained by the target gNB.
· Option2: USS is configured from MsgB/Msg4. There are two possible alternatives to embrace this information: MAC CE or RRC message. For MAC CE solution, USS configuration might be too large to be included in a MAC CE. For RRC message solution, the target gNB is not able to generate an RRC message without PDCP configuration in case of anchor without relocation.
According to these observations, we think a sperate CSS for the monitoring of subsequent data transmissions is more desirable.
Proposal 4 A New common search space is introduced for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT
3. Conclusion
Based on the discussion we give the following observations and proposals:
Proposal 1 UE-specific RLC configuration is applied for SRB2.

Observation 2 RAN2 informs RAN3 that CP data is also supported in SDT, which would need RAN3 to study the XnAP signalling for without anchor relocation solution.

Observation 3 In legacy RRC resume procedure, RRCResumeRequest is used for UE authentication by gNB, RRCResume is used for gNB verification by UE, after which data transmissions are supported.
Proposal 2 RAN2 consults with SA3 whether subsquent DL transmissions are supported before the reception of RRC message which is used for gNB verification.
Proposal 3 A New common search space is introduced for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. 
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