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1	Introduction
RAN3 has touched the topic of potential F1 impacts by support CG-based SDT. In this paper, we would give our analysis based on current RAN2 status and design of F1AP protocol.
[bookmark: _Ref178064866]2	Discussion
2.1	Background
During the past RAN2 meetings, some agreements related to CG-SDT were made.
1.   CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
3.	RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE
13.	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.
Furthermore, RAN2 is discussing the detailed IE design for CG-SDT configuration within SuspendConfig as follows.
SDT-Config-r17 ::=                   SEQUENCE {
    sdt-DRBList                     SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity                             OPTIONAL,   -- Need R
    sdt-SRB2Indication              ENUMERATED {allowed}                                                    OPTIONAL,   -- Need R
    sdt-MACPHY-Config               OCTET STRING {CONTAINING SDT-MACPHY-Config}                      OPTIONAL,   -- Need R

    -- FFS on ROHC indication
    -- FFS on new timer for SDT
	-- FFS on delta signalling
}

SDT-MACPHY-Config ::=       SEQUENCE {
    -- CG-SDT specific configuration
    -- FFS on new TA timer and RSRP for CG resource validation. 
    -- FFS on BSR and PHR configuration (e.g. including what is provided below)

    bsr-Config                          BSR-Config                                                      OPTIONAL,   -- Need M
    phr-Config                          SetupRelease { PHR-Config }                                     OPTIONAL,   -- Need M
    cg-SDT-Config                       SetupRelease { CG-SDT-Config }                                  OPTIONAL,   -- Need M
    ...
}

CG-SDT-Config ::= SEQUENCE {

-- FFS on BWP and CG resource configuration for UL one option is to include the full BWP-Uplink and clarify which fields within the subfields of the BWP are required for SDT and which are not configured for SDT. Similarly for DL also we could reuse BWP-Downlink structure fully and clarify which fields are configured in case of SDT

-- FFS how to do the association between the CG resources and the SSBs (pending RAN1 input)

   cg-SDT-BWP-NUL                       SetupRelease { BWP-Uplink }                                    OPTIONAL,   -- Need M
   cg-SDT-BWP-SUL                       SetupRelease { BWP-Uplink }                                    OPTIONAL,   -- Need M
   cg-SDT-BWP-DL                        SetupRelease { BWP-Downlink }                                  OPTIONAL,   -- Need M
}

2.1	F1 procedures for CG-SDT
UE transits from RRC_CONNECTED to RRC_INACTIVE state, hereafter the UE context is created. Once CU sends UE the inactive mode, i.e., UE Context Release procedure is triggered, CU generates the RRCRelease message including CG-SDT configuration to the DU. DU forwards the message directly to the UE and release the signaling while maintaining the logical connection. Possible procedures over F1AP are depicted in Figure 1.
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Figure 1. Example procedure for SDT when UE stays in RRC_INACTIVE

As usual, the lower layer configuration needs to be sent from DU to CU to generate RRC message to the UE. The procedure could be that CU sends UE CONTEXT SETUP REQUEST/UE CONTEXT MODIFICATION REQUEST messages including CU to DU RRC Information, e.g., CG-ConfigInfo, and etc, then the DU transfers the CG-SDT related configuration within DU to CU RRC Information. According to current RAN2’s discussion, CG-SDT-Config info could be added to SuspendConfig IE within RRCRelease message in TS 38.331 by having further coordination with RAN1. From F1 perspective, SDT-MACPHY-Config, i.e., CG-SDT-Config needs to be introduced to existing IE, i.e., DU to CU RRC Information, to be transferred from DU to CU.
[bookmark: _Toc85783987]Depending on RAN2 and RAN1 discussion, a SDT-MACPHY-Config IE, including CG-SDT-Config info, might be added to SuspendConfig.

[bookmark: _Hlk81229969]After DU instructs the UE to enter inactive state after step 1 in Figure 1, regarding how the small data is transferred there are several possibilities, e.g., DU keeps the resources/context even after it receives the release command message. However, it is kind of defying the purpose of introducing the inactive state and bring complexity for DU’s implementation. Thinking one more step, even if the context is kept at the DU, the UE may however select another node and thus it is a waste of DU resources.
[bookmark: _Toc85783988]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.

In step 2 and 3, when the UE sends the RRCResumeRequest message together with UL data, an Initial RRC Message Transfer message would be able to carry the RRC message to CU. DU replies to CU a DL RRC Message Transfer to create the new F1 signaling. Step 4 is triggered repetitively, provided that UE has more small data to be transferred. No issue is seen if the data comes together with RRC message over F1AP. 
Foreseen impacts on specification are listed below.
· SDT MAC/PHY configuration is included in the DU to CU RRC Information (definition is pending in RAN2)
· DL RRC Message Transfer can be reused to carry RRCResumeRequest and UL data.


[bookmark: _Toc85783990]Introduce SDT-MACPHY-Config to DU to CU RRC Information IE for the CU to generate the RRC message.
[bookmark: _Toc85783991]UE context is kept in both CU and UE. 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.
Conclusion
Based on above, we have the following observations and proposals.
Observation 1	Depending on RAN2 and RAN1 discussion, a SDT-MACPHY-Config IE, including CG-SDT-Config info, might be added to SuspendConfig.
Observation 2	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.

Proposal 1	Introduce SDT-MACPHY-Config to DU to CU RRC Information IE for the CU to generate the RRC message.
Proposal 2	UE context is kept in both CU and UE. 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.
F1AP CR is provided in [2].
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]TS 38.401
R3-215282, Support of NR SDT over F1, Ericsson
	4/4	
image1.png
1. UE is released to INACTIVE via UE context Release, signalling connection and UE context is removed

2. UE sends RRCResumeRequest -> F1: Initial RRC Message Transfer (including small data in RRC message)

3. UE remains Inactive via F1: DL RRC Message Transfer, a new F1 Signalling connection is created

4. UE wants send more small data-> F1: UL RRC Message Transfer (including small data in RRC) message)

5. UE remains Inactive via F1: DL RRC Message Transfer, a new F1 Signalling connection is created




