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1. Introduction
In RAN3 #112-e meeting, the RAN3 the RAN3 discussed the potential solutions to support the small data transmission without anchor relocation, but failed to make the final decision for the solution. In this contribution, we analyze the RACH-based SDT procedure without anchor relocation based on the RAN2 agreements, and also provide our view on it.
2. Discussion
In RAN3 #112-e meeting, the RAN3 discussed the potential solutions to support the small data transmission without anchor relocation, but failed to make the final decision for the solution as follows:
	Chair’s note in RAN3 #112-e meeting:

…
Keep the scope of without anchor relocation for SDT.

Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 

Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.
Which procedure to be used for without anchor relocation leaves to the discussion when TU starts.
What the assistance information is and how it helps the anchor gNB to make decision are FFS.
Whether and how the CU-DU split architecture could be impacted by CG-based SDT remain open.
Whether it is beneficial to forward the 1st message to the anchor gNB
To be continued...
…


Basically, the following options can be still considered to support the SDT without anchor relocation:
· Option 1: Receiving gNB just forwards the UL data received from the UE, and then anchor gNB processes the UL data from the UE,
· Option 2: Receiving gNB processes the RLC PDU, and then forwards the PDCP PDU to the anchor gNB.

For Option 1, forwarding all the MAC PDUs directly to the anchor gNB is already excluded in RAN3 #112-e meeting. However, it is still FFS whether the receiving gNB forwards the RLC PDU to the anchor gNB together with the XnAP RETRIEVE UE CONTEXT REQUEST message (→ RLC PDU forwarding). To support this, 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.
It is also possible that the receiving gNB just forwards the MAC PDU to the anchor gNB (→ MAC PDU forwarding). In this case, the MAC and RLC layer can be located in anchor gNB. However, since the MAC PDU is transparent to the receiving gNB, it requires the special handling by the MAC in the receiving gNB. In addition, the MAC 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 MAC PDU, it delivers the PDCP PDU to the CU of anchor gNB, thus resulting in additional latency. Also, it has a similar problem with RLC PDU forwarding.  

In Option 2, in order to enable the receiving gNB to process the RLC PDU, the anchor gNB needs to provide the stored RLC configuration and PDCP TNL information for delivery of data PDUs to the receiving gNB. Based on the working assumption made in RAN3 #111-e meeting, our understanding is that this can be also resolved by enhancing the Retrieve UE Context procedure. However, since the receiving gNB can process the RLC PDU after the reception of the RLC configuration from the anchor gNB, it causes additional latency. Therefore, for one shot SDT case, Option 1 may have less latency compared to Option 2. However, considering the CU-DU split in anchor gNB, this advantage in Option 1 may be marginal compared to Option 2. 
Also, Option 2 can easily support the subsequent data transmission without additional complexity after the establishment of the data forwarding tunnel between the receiving gNB and anchor gNB.

As mentioned above, in both options, the existing Retrieve UE Context procedure needs to be enhanced in order to forward the MAC PDU or RLC PDU to the anchor gNB (in Option 1) or provide the stored RLC configuration and PDCP TNL information for delivery of data PDUs to the receiving gNB (in Option 2). However, in Option 1, F1 specification should be also enhanced to forward the RLC PDU or MAC PDU between the DU and CU by F1AP signaling. Therefore, we think that Option 2 gives less impact to the existing specification compared to the Option 1.
Based on the above observations, we prefer Option 2 as the solution to support the SDT without anchor relocation. Proposal 1: It is proposed to confirm that the RLC PDU is processed in the receiving gNB.
Proposal 2: In case of the SDT procedure without anchor relocation, the anchor gNB should provide the stored RLC configuration and PDCP TNL information to the receiving gNB.
If Proposal 2 is agreed, RAN3 needs to decide which procedure to be used for providing the stored RLC configuration and PDCP TNL information to the receiving gNB. Generally, the following options can be considered:
· Option A: RETRIEVE UE CONTEXT RESPONSE message 
· Option B: RETRIEVE UE CONTEXT FAILURE message
· Option C: New XnAP message
In Option A, the RETRIEVE UE CONTEXT RESPONSE message has the following mandatory IEs:
· GUAMI
· UE Context Information – Retrieve UE Context Response
· NG-C UE associated Signalling reference
· Signalling TNL Association Address at source NG-C side
· UE Security Capabilities
· AS Security Information 
· UE Aggregate Maximum Bit Rate
· PDU Session Resources To Be Setup List
· RRC Context
In case of the SDT procedure without anchor relocation, some mandatory IEs in this message are not needed at the receiving gNB because the PDCP, SDAP, and RRC layers are not located in the receiving gNB. Therefore, instead of the existing UE Context Information IE, a new optional IE (e.g., Partial UE Context Information IE including the stored RLC configuration, PDCP TNL information, and DL Forwarding) needs to be included in the RETRIEVE UE CONTEXT RESPONSE message. In other words, if this IE is included, the above mandatory IEs should be ignored to avoid the confusion. Also, when the DL data is buffered in the anchor gNB, the receiving gNB provides the DRB level data forwarding address by using XN-U ADDRESS INDICATION message.
In Option B, a new optional IE (e.g., Partial UE Context Information IE including the stored RLC configuration PDCP TNL information, and DL Forwarding) also needs to be included in the RETRIEVE UE CONTEXT FAILURE message. In addition, upon the reception of the RETRIEVE UE CONTEXT FAILURE message, the receiving gNB needs to send the XN-U ADDRESS INDICATION message to the anchor gNB in order to establish the DRB level DL data forwarding tunnel. 
For Option C, we think that the SDT procedure without anchor relocation can be supported by enhancing existing Retrieve UE Context procedure as in Option A or B. If Option C is adopted, two class 2 procedures should be defined to exchange the information related to the stored RLC configuration and UL/DL data forwarding tunnel information. Considering single uplink data transmission without the acknowledge, class 1 procedure is not proper to support this scenario. Therefore, Option C needs to be ruled out.

Basically, Options A and B have a similar impact on the XnAP specification. However, from the definition of the message point of view, we prefer Option A considering the part of the UE context is provided to the receiving gNB.
Proposal 3: RETRIEVE UE CONTEXT RESPONSE message is used to provide the stored RLC configuration, PDCP TNL information and DL Forwarding to the receiving gNB.
Proposal 4: If the Partial UE Context Information - Retrieve UE Context Response IE containing the stored RLC configuration and PDCP TNL information is included, the UE Context Information – Retrieve UE Context Response IE should be ignored in RETRIEVE UE CONTEXT RESPONSE message.
Proposal 5: XN-U ADDRESS INDICATION message should include the DRB level DL data forwarding tunnel.
When the anchor gNB decides to determines the UE to enter into RRC_INACTIVE state, it generates the RRC Release message. Then, a XnAP message is needed to deliver the RRC Release message to the receiving gNB. In addition, since the receiving gNB should release the partial UE context after completion of the small data transmission to/from the UE, the anchor gNB needs to request the release of the partial UE context to the receiving gNB. Our understanding is that the XnAP UE CONTEXT RELEASE message can be used to cover both cases. Therefore, the RRC Release message is encapsulated in XnAP UE CONTEXT RELEASE message to the receiving gNB. Then, the receiving gNB forwards RRC Release message to UE
Proposal 6: In case of the SDT procedure without anchor relocation, the UE CONTEXT RELEASE message is re-used to deliver the RRC Release message and to release the SDT related configuration at the receiving gNB.
In RAN3 #111-e meeting, the RAN3 had made the following working assumption for SDT:

	Chair’s note in RAN3 #111-e meeting:

…
WA1: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

WA2: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT

WA3: The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.

WA4: UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.

WA5: The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion.
…


For the WA1, it can be discussed in AI 24.3. Based on RAN2 agreements, the WA2 can be confirmed as an agreement. If Proposal 1and 3 are agreed, the WA3 and WA4 can be confirmed as agreement. In case of Periodic RNA update procedure, the anchor gNB makes the final decision on whether to relocate the UE context or not. We think that this can be re-used in this case. Therefore, the RAN3 needs to confirm the WA5 as well.
Proposal 7: It is proposed to confirm the working assumptions (except for WA1) as a firm agreement.

For the assistance information provided by the receiving gNB, one possible way is that the UE includes the SDT assistance information in the RRC message. This assistance information may contain e.g., the expected UL data size, traffic pattern, and the release assistance information indicating no further uplink and downlink data transmission, or only a single downlink data transmission subsequent to the uplink transmission. Since the RAN2 also considers subsequent UL/DL packets to/from the network without transitioning to RRC-CONNECTED state, the UE can include the information for subsequent multiple transmission for UL/DL into the RRC message. Based on this information from the UE, the receiving gNB can generate the assistance information and forward it to the anchor gNB. Then, the anchor gNB can decide whether the UE context relocation to the receiving gNB is required or not. 
However, from the RAN2 point of view, it is still unclear which information from the UE can be provided to the receiving gNB. So, the details of assistance information from the UE are pending to the RAN2 progress. 
Proposal 8: It is proposed to further discuss the details of assistance information at next meeting.
In RP #91-e meeting, the WID was revised to support CP data delivery within SDT framework [1]. According to RAN2 agreement, when the UE transits to RRC-CONNECTED state with SDT configuration, the anchor gNB can also configure to the UE whether the SRB2 should be resumed, in addition to DRBs that are configured for SDT. If SRB2 for SDT is configured and the UE accesses to the new gNB other than anchor gNB, the UE resumes SRB2 and then sends to the new gNB the UL Information Transfer message containing the UL NAS message via SRB2. In this scenario, we wonder that the transfer of UL NAS message should be also supported in case of the SDT without anchor relocation.
Proposal 9: It is proposed to further discuss the transfer of UL NAS message is supported in case of the SDT without anchor relocation.
In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 10: It is proposed to agree the corresponding CR in [2].
3. Conclusion
In this contribution, we focused the RACH-based SDT procedure without anchor relocation based on the RAN2 agreements, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to confirm that the RLC PDU is processed in the receiving gNB.
Proposal 2: In case of the SDT procedure without anchor relocation, the anchor gNB should provide the stored RLC configuration and PDCP TNL information to the receiving gNB.

Proposal 3: RETRIEVE UE CONTEXT RESPONSE message is used to provide the stored RLC configuration and PDCP TNL information to the receiving gNB.
Proposal 4: If the Partial UE Context Information - Retrieve UE Context Response IE containing the stored RLC configuration and PDCP TNL information is included, the UE Context Information – Retrieve UE Context Response IE should be ignored in RETRIEVE UE CONTEXT RESPONSE message.

Proposal 5: XN-U ADDRESS INDICATION message should include the DRB level DL data forwarding tunnel.

Proposal 6: In case of the SDT procedure without anchor relocation, the UE CONTEXT RELEASE message is re-used to deliver the RRC Release message and to release the SDT related configuration at the receiving gNB.

Proposal 7: It is proposed to confirm the working assumptions (except for WA1) as a firm agreement.

Proposal 8: It is proposed to further discuss the details of assistance information at next meeting.

Proposal 9: It is proposed to further discuss the transfer of UL NAS message is supported in case of the SDT without anchor relocation.

Proposal 10: It is proposed to agree the corresponding CR in [2].
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