3GPP TSG-RAN WG2 Meeting #113 electronic                                                R2-2101282
Online, Jan 25 – Feb 5, 2021
Title: 
Discussion on CP/UP separation
Source: 
ZTE, Sanechips
Agenda item:
8.4.3
Document for:
Discussion
Introduction
During RAN3#110-e meeting, CP/UP separation was discussed and an LS was sent from RAN3[1]. According to the LS, the following 2 scenarios are approved by RAN3:

Scenario 1: F1-C uses NR access link via M-NG-RAN node (non-donor node) + F1-U uses backhaul link via S-NG-RAN node (donor node)

Scenario 2: F1-U uses backhaul link via M-NG-RAN node (donor node) + F1-C uses NR access link via S-NG-RAN node (non-donor node)
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Besides, RAN3 identified the following issues which may be considered by RAN2:

Issue 1: NR RRC for F1-C transfer path configuration. 

Issue 2: NR RRC message(s) to include F1-C traffic container. 
In this contribution, we discuss the support of above two scenarios identified by RAN3 from RAN2’s perspective. And then we discuss potential solutions for the two issues listed in the LS from RAN3 for the two scenarios. 
Discussion
According to the LS from RAN3, the following 2 scenarios are approved:

Scenario 1: F1-C uses NR access link via M-NG-RAN node (non-donor node) + F1-U uses backhaul link via S-NG-RAN node (donor node)

Scenario 2: F1-U uses backhaul link via M-NG-RAN node (donor node) + F1-C uses NR access link via S-NG-RAN node (non-donor node)

In these two scenarios, F1-C is transferred via NR access link, which is not supported in R16. In order to support the above two scenarios, RAN2 needs to discuss how to transmit F1-C traffic over NR access link. Besides, RAN3 does not preclude using BH link to transmit F1-C traffic, which means the dual-connected IAB-node can use BH link to transfer F1-C traffic as well. Therefore, which link, access link or BH link, is configured/used, needs to be studied by RAN2.
2.1 F1-C traffic transfer over NR access link
In R16 IAB, the F1-C traffic can be transferred between IAB-donor and IAB-node via LTE leg. And SRB2 is used for transporting the F1-C traffic between IAB-MT and MeNB. To enable F1-C traffic transfer over LTE Uu interface, a new IE named DedicatedInfoF1c is defined to transfer IAB-DU specific F1-C related information between the network and the IAB Node. The RRC layer is transparent for this information. More specifically, LTE DL/UL information transfer message is enhanced to transfer F1-C related information (i.e. included in DedicatedInfoF1c IE) from/to IAB Donor-CU to/from IAB-DU via IAB-MT. To be specific, the IAB node encapsulates the uplink F1-C packet into the DedicatedInfoF1c, and sends the container to MeNB via UL information transfer message over SRB 2. Then the MeNB forwards the container to IAB-donor CU-CP via X2 interface. For the downlink, IAB donor CU sends MeNB the F1-C packet via X2AP message. Then MeNB encapsulates the downlink F1-C packet into the DedicatedInfoF1c, and sends the container to IAB-MT via DL information transfer message over SRB 2. The following protocol stack was approved for F1-C traffic delivery via MeNB.
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Fig. 1: Protocol stack for IAB F1-C traffic delivered via the MeNB
Observation 1: A new IE named DedicatedInfoF1c is defined to transfer F1-C related information between the network and the IAB Node. The RRC layer is transparent for this information. 

Observation 2: LTE DL/UL information transfer message is enhanced to transfer F1-C related information.
Observation 3: SRB2 is used for transporting the F1-C traffic between IAB-MT and MeNB in R16 IAB.

2.1.1 scenario 1
Since scenario 1 is very similar to the EN-DC case, we can take a similar way to transmit F1-C traffic over NR access link. Specifically, IAB node encapsulates the uplink F1-C traffic in NR RRC message, and transmits it to the non-donor node first. Then the non-donor node transmits the uplink F1-C traffic to IAB donor CU. For the downlink, IAB donor CU firstly sends the F1-C traffic to the non-donor node over Xn interface. After receiving the F1-C traffic, the non-donor node transmits the contained F1-C traffic using NR RRC message to the IAB-MT. 

Regarding the SRB used to deliver F1-C traffic, both SRB 1 and SRB 2 can be considered. considering that SRB1 is designated for high priority control plane signaling, if SRB 1 is used to transfer F1-C packet, the delivery performance of high priority signaling carried on SRB1 would be negatively impacted. So it is suggested that SRB2 is used for F1-C traffic transfer. In EN-DC scenario, LTE DL/UL Information Transfer RRC procedures are enhanced for F1-C transport. Similarly, NR DL/UL information transfer message can be enhanced for F1-C transport in NR-DC scenario. Moreover, the DedicatedInfoF1c can be introduced to transfer the F1-C packet via NR RRC message. The following figure gives the protocol stack to support F1-C transport over NR access link in scenario 1.
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Fig. 2: Protocol stack for IAB F1-C traffic delivered via the Non-donor node in scenario 1
Proposal 1: A new IE named DedicatedInfoF1c can be defined to transfer F1-C related information between the non-donor node and the IAB Node  in scenario 1. 

Proposal 2: NR DLInformationTransfer and ULInformationTransfer message can be enhanced to transfer F1-C related information  in scenario 1.

Proposal 3: SRB2 is used for transporting the F1-C traffic between IAB-MT and non-donor node in scenario 1.

2.1.2 scenario 2
In scenario 2, donor node is MN and non-donor node is SN. F1-C traffic is transferred between IAB node and SN (i.e. non-donor node) over NR access link. Currently, both SRB 3 and split SRB can be used for signaling transfer between UE and SN. In the following, we will analyze F1-C transport using SRB3 and split SRB respectively.
Alt 1. SRB 3 is used
In this case, the IAB node encapsulates the uplink F1-C packet into a container, and sends it to non-donor node via NR RRC message over SRB 3. Then the non-donor node forwards the container to IAB-donor CU-CP via Xn interface. For the downlink, IAB donor CU sends non-donor node a container which contains the F1-C packet. Then non-donor node encapsulates the downlink F1-C container into NR RRC message, and sends the message to IAB-MT over SRB 3. The protocol stack is shown in below. To enable F1-C transport, NR RRC message, which can be transferred over SRB3 needs to be enhanced, e.g. the ULInformationTransferMRDC message and DLInformationTransferMRDC message.

Proposal 4: In scenario 2, if SRB3 is used, NR RRC messages, e.g. the ULInformationTransferMRDC message and DLInformationTransferMRDC message, need to be enhanced to enable F1-C transfer over SRB 3.
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Fig. 3: Protocol stack for IAB F1-C traffic delivered over SRB 3 in scenario 2

Alt 2. Split SRB is used.
According to 38.423, RRC Transfer procedure can be used to deliver a PDCP-C PDU encapsulating a NR RRC message to the SN that it may then be forwarded to the UE, or from the SN, if it was received from the UE. For example, if the SN receives the RRC Container IE in the Split SRB IE, it shall deliver the contained PDCP-C PDU encapsulating an RRC message to the UE.

In CP-UP separation scenario 2, assuming split SRB is used to transfer F1-C packets, donor(MN) firstly encapsulates downlink F1-C packet into NR RRC message, and then delivers the PDCP PDU encapsulating the NR RRC message to non-donor node (SN) via Xn interface. Then non-donor node forwards the NR RRC message to UE. For uplink, upon receiving a RRC message from UE, non-donor node sends the PDCP PDU to donor node via Xn interface, and then donor retrieves the F1-C packet from the NR RRC message encapsulated in the received PDCP PDU. The protocol stack is shown in below. Since NR RRC message does not support F1-C traffic transfer, RAN 2 needs to discuss the NR RRC message enhancement to enable F1-C transport, e.g. the DLInformationTransfer message and ULInformationTransfer message. As we know, split SRB is supported for both SRB1 and SRB2. Considering SRB 1 is used for transmitting higher priority signaling, it is suggested to use split SRB 2 for F1-C traffic transfer. 

Proposal 5: NR RRC messages need to be enhanced to enable F1-C transfer over split SRB 2 in scenario 2, e.g. the DLInformationTransfer message and ULInformationTransfer message.
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Fig. 4: Protocol stack for IAB F1-C traffic delivered over split SRB in scenario 2

2.2 F1-C transfer path configuration 

In R16 IAB , we discussed which leg is used for F1-C transfer in EN-DC scenario, and which node is responsible to determine the leg to be used. Considering donor-CU should have full control of the IAB network, it was finally agreed that donor-CU decides to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C transfer. Furthermore, when both LTE leg and NR leg are configured, it is up to IAB-node implementation to select a leg for F1-C transfer.

Observation 4: In EN-DC, donor-CU decides to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C transfer. Furthermore, when both LTE leg and NR leg are configured, it is up to IAB-node implementation to select a leg for F1-C transfer.

Following the principle in F1-C transfer in EN-DC scenario, it is suggested that the donor node is responsible to determine which link is used for F1-C traffic transfer, e.g. access link or backhaul link or both. Similarly, when both legs are configured, it is up to IAB-node implementation to select a leg for F1-C transfer.

Proposal 6: For CP/UP separation, Donor-CU decides to only configure access link, or only configure BH link, or configure both, for F1-C transfer. Besides, when both links are configured, it is up to IAB-node implementation to select a link for F1-C transfer.

Furthermore, for CP/UP separation scenario 2, both SRB 3 and split SRB could be considered to be used for F1-C transfer. Currently, the decision to establish SRB3 is taken by the SN. On the other side, MN could request SN to allocate resource for split SRB, and SN determines whether to setup split SRB by itself and responses the admitted split SRB to MN. In summary, the establishment of SRB3 or split SRB is decided by SN. If neither SRB 3 nor split SRB is established, F1-C traffic cannot be transferred via NR access link. In this case, the donor node can  configure only BH link for F1-C traffic transfer.

Observation 5: The establishment of SRB3 or split SRB is decided by SN in NR. 

Proposal 7: In CP/UP separation scenario 2, if neither SRB 3 nor split SRB is established by SN, F1-C traffic cannot be transferred via NR access link. The donor node can only configures BH link for F1-C traffic transfer.     
Conclusion
In this contribution, we discussed the issues for CP/UP separation. we have the following observations and proposals:

Observation 1: A new IE named DedicatedInfoF1c is defined to transfer F1-C related information between the network and the IAB Node. The RRC layer is transparent for this information. 

Observation 2: LTE DL/UL information transfer message is enhanced to transfer F1-C related information.
Observation 3: SRB2 is used for transporting the F1-C traffic between IAB-MT and MeNB in R16 IAB.

Observation 4: In EN-DC, donor-CU decides to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C transfer. Furthermore, when both LTE leg and NR leg are configured, it is up to IAB-node implementation to select a leg for F1-C transfer.

Observation 5: The establishment of SRB3 or split SRB is decided by SN in NR. 

Proposal 1: A new IE named DedicatedInfoF1c can be defined to transfer F1-C related information between the non-donor node and the IAB Node  in scenario 1. 

Proposal 2: NR DLInformationTransfer and ULInformationTransfer message can be enhanced to transfer F1-C related information  in scenario 1.

Proposal 3: SRB2 is used for transporting the F1-C traffic between IAB-MT and non-donor node in scenario 1.

Proposal 4: In scenario 2, if SRB3 is used, NR RRC messages, e.g. the ULInformationTransferMRDC message and DLInformationTransferMRDC message, need to be enhanced to enable F1-C transfer over SRB 3.
Proposal 5: NR RRC messages need to be enhanced to enable F1-C transfer over split SRB 2 in scenario 2, e.g. the DLInformationTransfer message and ULInformationTransfer message.

Proposal 6: For CP/UP separation, Donor-CU decides to only configure access link, or only configure BH link, or configure both, for F1-C transfer. Besides, when both links are configured, it is up to IAB-node implementation to select a link for F1-C transfer.

Proposal 7: In CP/UP separation scenario 2, if neither SRB 3 nor split SRB is established by SN, F1-C traffic cannot be transferred via NR access link. The donor node can only configures BH link for F1-C traffic transfer.   
Reference
R3-207198, LS on CP-UP separation of Rel-17 IAB, RAN3.
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