3GPP TSG-RAN WG3 #114bis-e
R3-220550
Electronic meeting, 17-26 January 2022
Agenda item:

24.2
Source:
LG Electronics Inc.
Title:
Discussion on support of RA-SDT
Document for:

Agreement
1. Introduction
In RAN3 #114-e meeting, the RAN3 discussed how to support the RACH-based SDT procedure, and listed the open issues for RA-SDT [1]. In this contribution, we analyze the remaining open issues for the RA-SDT procedure, and also provide our view on it.
2. Discussion
2.1 How to enhance RNA update without UE context relocation procedure
In RAN3 #114-e meeting, the RAN3 made the following agreement, but failed to make the final decision on how to enhance the existing RNA update without UE context relocation procedure.

	Chair’s note in RAN3 114-e meeting
Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case




During the offline discussion before RAN3 #114bis-e meeting, the companies listed the potential options to enhance the existing RNA update without UE context relocation procedure for the RA-SDT without anchor relocation case [2]. Main point is how the anchor gNB sends the SDT related UE context and UL TNL Address for data forwarding to receiving gNB. The following options can be considered:

· Option 1: Anchor gNB sends the RETRIEVE UE CONTEXT FAILURE message containing SDT UE context and UL TNL address
· Option 2: Anchor gNB sends the XN-U ADDRESS INDICATION message containing SDT UE context and UL TNL address
· Option 3: Anchor gNB initiates the New XnAP class-1 procedure containing SDT UE context and UL TNL address
· Option 4: Anchor gNB initiates the New XnAP class-2 procedure containing SDT UE context and UL TNL address
2.1.1 Option 1
In Option 1, upon the reception of the RETRIEVE UE CONTEXT REQUEST message with SDT Support Request Indication, the anchor gNB sends the RETRIEVE UE CONTEXT FAILURE message containing SDT UE context and UL TNL address. If there is the DL data to be sent to the UE, the receiving gNB sends the XN-U ADDRESS INDICATION message to the anchor gNB. After the data transfer, the anchor gNB sends the RRC Release message to the UE via receiving gNB in order to enter the UE into RRC_INACTIVE state. 
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Figure 1. Option 1
Specification Impact:

Option 1 has a critical impact on the NG-RAN’s behavior related to the RETRIEVE UE CONTEXT FAILURE message. In legacy Retrieve UE Context procedure, there is no UE-associated logical Xn-connection between two gNBs. However, in this option, the UE-associated logical Xn-connection should be established in order to exchange additional XnAP messages (i.e., XN-U ADDRESS INDICATION and UE CONTEXT RELEASE message) between two gNBs. Therefore, the RETRIEVE UE CONTEXT FAILURE message should contain the NG-RAN node UE XnAP ID for anchor gNB. Also, the SDT related UE context and UL TNL address for data forwarding need to be included into the RETRIEVE UE CONTEXT FAILURE message. This is not aligned with the original purpose of the RETRIEVE UE CONTEXT FAILURE message.
In addition, for DL data forwarding, the XN-U ADDRESS INDICATION message needs to include the DL TNL Address information per DRB instead of the DL TNL Address information per PDU Session.
In this option, the UE CONTEXT RELEASE message should deliver the RRC Release message to the receiving gNB. Also, in current specification, the UE Context Release procedure is initiated by the receiving gNB. However, in Option 1, the anchor gNB needs to initiate UE Context Release procedure as shown in Figure 1.

Observation 1: Option 1 needs to be ruled out due to the critical specification impact on the RETRIEVE UE CONTEXT FAILURE message.
2.1.2 Option 2
In Option 2, the existing XN-U ADDRESS INDICATION message is reused to transfer the SDT related UE context to the receiving gNB compared to Option 1.
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Figure 2. Option 2
Specification Impact:

Basically, the XN-U ADDRESS INDICATION message is defined to only provide data forwarding related information between two gNBs. However, in this option, the XN-U ADDRESS INDICATION message should be able to deliver the SDT related UE context to receiving gNB. This is not aligned with the original purpose of the XN-U ADDRESS INDICATION message. Also, for SDT without context relocation, the XN-U ADDRESS INDICATION message needs to include the TNL Address information per DRB instead of the TNL Address information per PDU Session. The Xn-U Address Indication procedure needs to be initiated by the anchor gNB as well. 
In this option, the RETRIEVE UE CONTEXT FAILURE message delivers the RRC Release message to the receiving gNB.

Observation 2: Option 2 needs to be ruled out due to the critical specification impact on the XN-U ADDRESS INDICATION message.
2.1.3 Option 3 & 4
In Option 3, the anchor gNB initiates a new XnAP class-1 SDT Context Transfer procedure to transfer the SDT related UE context to the receiving gNB. 
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Figure 3. Option 3
Compared to Option 3, the anchor gNB triggers the XnAP class-2 SDT Context Transfer procedure to transfer the SDT related UE context to the receiving gNB. Also, if there is the DL data to be sent to the UE, receiving gNB sends the XN-U ADDRESS INDICATION message to the anchor gNB.
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Figure 4. Option 4
Specification Impact:

In RA-SDT without context relocation, when there is no DL data to be sent to the UE, there is no need to establish the DL data forwarding tunnel. However, in Option 3, the XnAP class-1 procedure should be used to transfer the SDT related UE context to receiving gNB. This means that the receiving gNB always sends the SDT CONTEXT TRANSFER RESPONSE message to the anchor gNB irrespective of whether there is a DL data to be sent to the UE.

Compared to Option 3, Option 4 has a less specification impact. In Option 4, the XnAP class-2 procedure should be newly defined to transfer the SDT related UE context to receiving gNB. When there is the DL data to be sent to the UE, the XN-U ADDRESS INDICATION message can be used with enhancement for “DL TNL Address per DRB”. If there is no DL data to be sent to the UE, the receiving gNB does not send the XN-U ADDRESS INDICATION message. Therefore, in this case, Option 4 has less XnAP message compared to Option 3.
In both options, the RETRIEVE UE CONTEXT FAILURE message delivers the RRC Release message to the receiving gNB as in Option 2.

Observation 3: Option 3 needs to be ruled out because it causes unnecessary XnAP message in some cases.
Based on the observations, the following proposal is suggested to RAN3:
Proposal 1: The new (class-2) SDT Context Transfer procedure should be defined to transfer the SDT related UE context and UL TNL Address to receiving gNB.
Proposal 2: The XN-U ADDRESS INDICATION message includes the DL TNL Address information per DRB.

2.2 Detailed information included in SDT related RLC bearer configuration
RAN3 agreed that SDT related RLC bearer configuration is transferred from anchor gNB to the receiving gNB. However, it is still FFS on the detailed information for the SDT related RLC bearer configuration.
	Chair’s note in RAN3 114-e meeting

SDT related RLC bearer configuration for SDT DRB/SRB should be transferred from anchor gNB to the receiving gNB. How to include those information is FFS. 

FFS: The detail information included in SDT related RLC bearer configuration to be transferred from anchor gNB to receiving gNB in case of SDT without anchor relocation.




According to the RAN2 agreement, the SDT is enabled on a radio bearer basis. When the Resume procedure is initiated for SDT, all the radio bearers that are configured for SDT are resumed. Therefore, in order to enable the receiving gNB to process the RLC PDUs for SDT SRB/DRB, the anchor gNB needs to provide the stored RLC bearer configuration for SDT SRB/DRB to receiving gNB. The RLC bearer configuration is the RRC container including the RLC-config for all RBs configured for SDT.
RAN3 already agreed that the PDCP PDUs (RLC SDUs) are forwarded via GTP-U tunnel per SDT DRB. Therefore, the UL TNL Address information should be provided to the receiving gNB in order to establish the GTP-U tunnel per DRB.

Proposal 3: The UE Context Information for SDT IE in the SDT CONTEXT TRANSFER message should include the RLC-BearerConfig IE and the UL TNL Address per SDT DRBs.
2.3 How to transfer the SDT SRB PDCP PDU (either extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure)

In last meeting, the RAN3 also discussed how to transfer the SDT SRB PDCP PDU between two gNBs for RA-SDT without context relocation. Two candidate solutions are considered as follows:
	Chair’s note in RAN3 114-e meeting

During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure.

FFS: How to transfer SDT SRB PDCP PDU

Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure.




In current specification, the RRC Transfer procedure is already defined to deliver a PDCP-C PDU encapsulating a RRC message to another gNB. Although the RRC Transfer procedure is defined for the dual connectivity, this can be easily enhanced to cover the case of RA-SDT without context relocation.

Another way is to define a new XnAP class-2 procedure to transfer SDT SRB PDCP PDU. However, our understanding is that this new class-2 procedure is the same with the existing RRC Transfer procedure. Therefore, we think that there is no need to define a new XnAP class-2 procedure for this case.
Proposal 4: The RRC TRANSFER message should be enhanced to transfer the SDT SRB PDCP PDU.

2.4 How to transfer the first SDT SRB/DRB payload
In RAN3 #114-e meeting, the RAN3 agreed that the receiving gNB forwards PDCP PDUs (RLC SDUs) via GTP-U tunnel per SDT DRB to the anchor gNB. It was also agreed that during SDT procedure, SRB PDCP PDU shall be transferred between new gNB and anchor gNB. But the RAN3 postponed to determine whether the receiving gNB includes the first SRB/DRB payload into the RETRIEVE UE CONTEXT REQUEST message as follows:
	Chair’s note in RAN3 114-e meeting

During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure.

Carrying the first SRB PDCP PDU in the RETRIEVE UE CONTEXT REQUEST message.

FFS: whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message.




If the receiving gNB forwards the first RLC PDU to the anchor gNB together with the XnAP RETRIEVE UE CONTEXT REQUEST message, the MAC PDU should be processed in the receiving gNB, whereas the RLC PDU is processed in the anchor gNB. According to the RAN2 reply LS, it is assumed that MAC is in the same node as RLC. If the MAC and RLC are in different nodes, it causes the RAN2 and RAN3 impacts because there is no mechanism to support the exchange of the CP signaling and UP data between MAC and RLC located in different nodes. In addition, the existing RETRIEVE UE CONTEXT REQUEST message needs to be enhanced to forward the RLC PDU to the anchor gNB. Since this option is also difficult to support the subsequent data transmission, the case where the MAC and RLC are in different nodes needs to be excluded.

In addition, the RLC PDU received from the DU of receiving gNB should be forwarded to the DU of anchor gNB via the CU of anchor gNB. Hence, after the DU of anchor gNB processes this RLC PDU, it delivers the PDCP PDU to the CU of anchor gNB, thus resulting in additional latency. Also, when the anchor gNB may fail to find the UE context based on the I-RNTI, the first RLC PDU should be sent back to the serving gNB, thus causing unnecessary data transfer.
However, if the receiving gNB processes the first RLC PDU and then forwards the first PDCP PDU to the anchor gNB as in subsequent transmission, the receiving gNB can always send the first PDCP PDU to the anchor gNB with a valid UE context. Also, since the first SRB/DRB PDCP PDU can be processed in the same way as the subsequent SRB/DRB PDCP PDU, there is no need to enhance the RETRIEVE UE CONTEXT REQUEST message (i.e., including the first SRB/DRB payload in this message). 
Proposal 5: The first SRB/DRB payload should be transferred via the RRC TRANSFER message or GTP-U tunnel per SDT DRB.
2.5 Whether the gNB-DU should be aware of which bearers are SDT bearers
For RA-SDT, the gNB-CU only requests the setup of SDT bearers to the gNB-DU. If the gNB-CU decides to send the UE to RRC_CONNECTED state, it requests to the gNB-DU the setup of all RBs including SDT bearers and non-SDT bearers. The gNB-DU just establishes the radio bearers based on the gNB-CU’s request. Therefore, the gNB-DU does not need to be aware of which bearer is for RA-SDT.
Proposal 6: The gNB-DU does not need to be aware of which bearer is for RA-SDT.
In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 7: It is proposed to agree the corresponding TP in [3].
3. Conclusion
In this contribution, we focused to analyze the remaining open issues for the RA-SDT procedure, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The new (class-2) SDT Context Transfer procedure should be defined to transfer the SDT related UE context and UL TNL Address to receiving gNB.
Proposal 2: The XN-U ADDRESS INDICATION message includes the DL TNL Address information per DRB.

Proposal 3: The UE Context Information for SDT IE in the SDT CONTEXT TRANSFER message should include the RLC-BearerConfig IE and the UL TNL Address per SDT DRBs.
Proposal 4: The RRC TRANSFER message should be enhanced to transfer the SDT SRB PDCP PDU.

Proposal 5: The first SRB/DRB payload should be transferred via the RRC TRANSFER message or GTP-U tunnel per SDT DRB.
Proposal 6: The gNB-DU does not need to be aware of which bearer is for RA-SDT.
Proposal 7: It is proposed to agree the corresponding TP in [3].
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