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1	Introduction
This contribution discusses the following remaining issues on CG-SDT:
· Awareness of SDT bearers in gNB-DU;
· How to provide the CG-SDT resource configuration;
· How to indicate that CG-SDT configuration should be kept in gNB-DU;
· CG-SDT resource configuration release due to SDT-TAT expiry;
· CG-SDT fallback to RA-SDT/non-SDT (CG-SDT is configured but the UE selects RA-SDT/non-SDT).
2	Discussion
Awareness of SDT bearers in gNB-DU
It is still FFS on if gNB-DU needs be aware of which bearers are SDT bearers. In order that the gNB-DU allocates the CG-SDT resource according to the QoS requirements of each related DRB, it makes sense that the gNB-DU is aware of which bearers are SDT bearers. When the gNB-CU sends the CG-SDT Query Indication IE, it would be better to indicate the DRB information together to the gNB-DU. In other words, the CG-SDT Query Indication IE is per DRB basis.
In order that the gNB-DU allocates the CG-SDT resource according to the QoS requirements of each related DRB, the CG-SDT Query Indication IE should be per DRB basis.
How to provide the CG-SDT resource configuration
According to RRC running CR [1], RAN2 has already defined a new IE (i.e., SDT-MAC-PHY-Config IE) to provide the CG-SDT resource configuration

	SDT-Config-r17 ::=                   SEQUENCE {
    sdt-DRB-List                     SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity                             OPTIONAL,   -- Need S
    sdt-SRB2-Indication              ENUMERATED {allowed}                                                    OPTIONAL,   -- Need R
    sdt-MAC-PHY-Config               OCTET STRING {CONTAINING SDT-MACPHY-Config}                             OPTIONAL,   -- Need R
    sdt-DRB-ContinueROHC             ENUMERATED { cell, rna }                                                OPTIONAL    -- Need R
    sdt-DataVolumeThreshold          FFS                                                                     OPTIONAL    -- Need R
}

SDT-MAC-PHY-Config ::=       SEQUENCE {
    -- CG-SDT specific configuration
    -- FFS on BSR configuration (e.g. i.e. for the FFS on the logicalChannelSR-DelayTimer)
	-- FFS on delta signalling (We need to clarify how this works, for instance, whether initial BWP dedicated can be considered as baseline to enable delta configuration or not etc). 

    cg-SDT-Config-Initial-BWP-NUL       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,   -- Need M
    cg-SDT-Config-Initial-BWP-SUL       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,   -- Need M
    cg-SDT-Config-Initial-BWP-DL        BWP-Downlink-Dedicated-SDT                                      OPTIONAL,   -- Need M
    cg-SDT-timeAlignmentTimer           TimeAlignmentTimer                                              OPTIONAL,   -- Need N
    cg-TA-ValidityThresholdSSB          RSRP-Range                                                      OPTIONAL,   -- Need R
    cg-nrofSS-BlocksToAverage           INTEGER (1.. maxRS-IndexCellQual-r15)                           OPTIONAL,   -- Need R
...
}



There are three opitons for providing the CG-SDT resource configuration from gNB-DU to gNB-CU in the UE CONTEXT MODIFICATION RESPONSE message:
· Option 1: a new RRC container including CG-SDT resource configuration is included outside DU to CU RRC Information IE
· Option 2: a new RRC container including CG-SDT resource configuration is included within DU to CU RRC Information IE 
· Option 3: CG-SDT resource configuration is included in the CellGroupConfig IE of the DU to CU RRC Information IE
Since the SDT-MAC-PHY-Config IE is a new IE other than the CellGroupConfig IE, then the option 3 is not workable. And the CellGroupConfig IE is mandatory in the DU to CU RRC Information IE, option 2 needs more clarifications, e.g. on which case the mandatory CellGroupConfig IE should be ignored, which is more complicated than option 1.
A new RRC container including CG-SDT resource configuration (i.e. the SDT-MAC-PHY-Config IE is) is included outside the DU to CU RRC Information IE in the UE CONTEXT MODIFICATION RESPONSE message.
How to indicate that CG-SDT configuration should be kept in gNB-DU
There is an open issue on how to indicate the CG-SDT resource configuration should be kept in gNB-DU. The following options were discussed in last meeting:
· Option 1: UE CONTEXT RELEASE COMMAND message containing a new indication to keep the CG-SDT resource configuration in gNB-DU.
· Option 2: UE CONTEXT MODIFICATION REQUEST message containing a new indication to keep the CG-SDT resource configuration in gNB-DU.
· Option 3: DL RRC MESSAGE TRANSFER message containing a new indication to keep the CG-SDT resource configuration in gNB-DU.
· Option 4: UE CONTEXT RELEASE COMMAND message containing a list of unreleased SDT bearers to keep some of SDT bearers.
· Option 5: DL RRC MESSAGE TRANSFER message without a new indication to keep the CG-SDT resource configuration in gNB-DU.
Since the gNB-CU needs to send the UE CONTEXT RELEASE COMMAND message including the RRCRelease message, which includes the CG-SDT resource configuration anyway, it is not necessary to use additional message to indicate the gNB-DU keeps the CG-SDT resource configuration. 
A new indication to keep the CG-SDT resource configuration in gNB-DU is included in the UE CONTEXT RELEASE COMMAND message. FFS on whether the DRB IDs of SDT bearers should be included or not.
CG-SDT resource configuration release due to SDT-TAT expiry
Regarding the release if CG-SDT resource configuration due to SDT-TAT expiry, there is an FFS:
FFS on whether there is F1 impact to support the release of CG-SDT resource configuration due to TAT-SDT expiry.
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
In the SDT RRC running CR [1], it has been specified that
	5.3.x	UE actions upon CG-SDT resource release request
Upon receiving a CG-SDT resource release request from lower layers, the UE shall:
1>	release the stored CG-SDT configuration in sdt-MAC-PHY-Config.
Editor’s Note: The exact IE name and the parameters to release above are FFS – we can finalise this after the ASN.1 is stable since this will depend on the final structure (including the structure used for delta-configuration)



Observation 1: RAN2 agreed that UE releases CG-SDT resource configuration when SDT-TAT expiries. 
Same with UE’s behaviour, the gNB-DU also needs to release the CG-SDT resource configuration due to SDT-TAT expires. Besides the CG-SDT resource configuration, how to release, the kept UE associated logical F1 connection and F1-U resource between gNB-CU and gNB-DU needs to be addressed.
One solution is the gNB-DU starts the SDT-TAT upon it is configured or upon sending RRCRelease message to the UE. When the SDT-TAT expires, the gNB-DU triggers a UE Context Release Request procedure to request the gNB-CU releases the kept UE-associated logical F1 connection. For example, the gNB-DU sends a UE CONTEXT RELEASE REQUEST message to the gNB-CU, and within the message, a new cause value ‘SDT-TAT expiry’ is included to indicate the release request is caused by the TAT-SDT expiry.
Another solution is the gNB-DU sends SDT-TAT to the gNB-CU. The gNB-CU starts the SDT-TAT timer upon sending RRCRelease message to the UE. When TAT-SDT expires, both the gNB-DU and gNB-CU release the kept UE associated logical F1 connection, F1-U resource and related CG-SDT resource configuration locally.
When SDT-TAT expiry, the kept CG-SDT resource configuration, the UE associated logical F1 connection and F1-U resource should be released. RAN3 selects one of the following solutions:
-	Solution 1: gNB-DU starts the SDT-TAT. When the SDT-TAT expires, gNB-DU triggers the UE Context Release Request procedure with a new cause ‘SDT-TAT expiry’.
-	Solution 2: gNB-DU provides the SDT-TAT to gNB-CU when providing CG-SDT resource configuration. When TAT-SDT expires, both the gNB-DU and gNB-CU release it locally.
CG-SDT fallback to RA-SDT/non-SDT (CG-SDT is configured but the UE selects RA-SDT/non-SDT)
In RAN2#113e, it was agreed that CG-SDT may fallback to RA-based SDT:
-	Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
-	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
-	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
-	Else: UE initiate non SDT procedure.


Figure 2. issue in case CG-SDT fallbacks to RA-SDT/non-SDT
When CG-SDT is configured but the UE selects 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. In the legacy behavior, when a new UE associated logical F1 connection is setup, the old UE associated logical F1 connection is released. But it does not allow delta configuration of CG-SDT resource configuration due to the old CG-SDT resource is completely released by the gNB-DU.
Observation 2: In case that CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the legacy behavior does not allow delta configuration of CG-SDT resource configuration due to the old CG-SDT resource is completely released.
In order to support delta configuration of CG-SDT resource configuration in case that CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the following solutions should be considered:
Solution 1: The gNB-CU stores the old CG-SDT resource configuration. when CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the gNB-CU provides the old CG-SDT resource configuration to the gNB-DU when a new CG-SDT resource configuration is needed.
Solution 2: when CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU does not trigger to release the old UE association F1 connection immediately and provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB retrieves the old CG-SDT resource configuration based on the old gNB-DU F1AP UE ID.
In case that CG-SDT is configured but the UE selects RA-SDT/non-SDT procedure, in order to support delta configuration of CG-SDT resource configuration, RAN3 discusses and selects one of the following solutions:
-	Solution 1: The gNB-CU stores the old CG-SDT resource configuration. When CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the gNB-CU provides the old CG-SDT resource configuration to the gNB-DU when a new CG-SDT resource configuration is needed.
-	Solution 2: when CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the gNB-CU does not trigger to release the old UE association F1 connection immediately and provides the old gNB-DU F1AP UE ID to the gNB-DU when a new CG-SDT resource configuration is needed. The gNB retrieves the old CG-SDT resource configuration based on the old gNB-DU F1AP UE ID.
3	Conclusion
This contribution discusses the remaining issues on CG based SDT. The following observations are made:
Observation 1: RAN2 agreed that UE releases CG-SDT resource configuration when SDT-TAT expiries. 
Observation 2: In case that CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the legacy behavior does not allow delta configuration of CG-SDT resource configuration due to the old CG-SDT resource is completely released.
And the following proposals are made:
1. In order that the gNB-DU allocates the CG-SDT resource according to the QoS requirements of each related DRB, the CG-SDT Query Indication IE should be per DRB basis.
1. A new RRC container including CG-SDT resource configuration (i.e. the SDT-MAC-PHY-Config IE is) is included outside the DU to CU RRC Information IE in the UE CONTEXT MODIFICATION RESPONSE message.
1. A new indication to keep the CG-SDT resource configuration in gNB-DU is included in the UE CONTEXT RELEASE COMMAND message. FFS on whether the DRB IDs of SDT bearers should be included or not.
1. F1 connection and F1-U resource should be released. RAN3 selects one of the following solutions:
-	Solution 1: gNB-DU starts the SDT-TAT. When the SDT-TAT expires, gNB-DU triggers the UE Context Release Request procedure with a new cause ‘SDT-TAT expiry’.
-	Solution 2: gNB-DU provides the SDT-TAT to gNB-CU when providing CG-SDT resource configuration. When TAT-SDT expires, both the gNB-DU and gNB-CU release it locally.
In case that CG-SDT is configured but the UE selects RA-SDT/non-SDT procedure, in order to support delta configuration of CG-SDT resource configuration, RAN3 discusses and selects one of the following solutions:
-	Solution 1: The gNB-CU stores the old CG-SDT resource configuration. When CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the gNB-CU provides the old CG-SDT resource configuration to the gNB-DU when a new CG-SDT resource configuration is needed.
-	Solution 2: when CG-SDT is configured but the UE selects to RA-SDT or non-SDT procedure, the gNB-CU does not trigger to release the old UE association F1 connection immediately and provides the old gNB-DU F1AP UE ID to the gNB-DU when a new CG-SDT resource configuration is needed. The gNB retrieves the old CG-SDT resource configuration based on the old gNB-DU F1AP UE ID.
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