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1 Introduction
In RAN2#116e, some agreements on IAB CP-UP separation are [1]:

· The configuration of F1-C traffic on the indication of the the leg(s) used for transferring the F1-C traffic is configured to IAB-MT by a new field , e.g., f1c-TransferPath-r17  ENUMERATED {MCG, SCG, both}.

· As long as the BH RLC CH for F1-C on the indicated Cell Group is configured (the CG is indicated by the field f1c-TransferPath-r17), IAB node can be aware of whether to use F1-C transferring over BH or F1-C transferring over RRC, i.e. F1-C-over-BAP is selected as long as BH RLC CH for F1-C on the indicated CG is configured. 

· It is not necessary for IAB-node to be aware whether the gNB allows “F1 over BAP” or only allows “F1-C over RRC” during cell (re)selection, in case the gNB broadcasts iab-Support.

· ONLY SRB2 is used for F1-C transport in CP/UP-separation scenario 1.

· ONLY split SRB2 is used for F1-C transport in CP/UP-separation scenario 2

· FFS if For IAB-MT’s RRC message that carries F1-C/F1-C related traffic, the IAB-MT use split SRB2 via SCG in scenario 2 if f1c-TransferPath-r17 indicates ‘SCG’ or ‘both’ regardless of the primaryPath configuration. FFS on how to capture this in specs.

· FFS if In case the split SRB2 RRC message contains both F1-C traffic and other information unrelated to IAB, the IAB-MT follows the configuration of F1-C transfer path (if configured) to transmit this RRC message.
In this contribution, we would like to discuss the stage-3 issue on how to support split SRB2 via SCG in scenario 2.
2 Discussion 
It has been agreed in RAN2 that only split SRB2 is used for F1-C transport in CP/UP separation scenario 2, which is described as the following [2]: IAB-node exchanges F1-AP message encapsulated in SCTP/IP or F1-C related (SCTP/)IP packet with the MN (F1-termination node) using NR access link via SN (non-F1-termination node), and exchange F1-U traffic using backhaul link(s) with MN. Split SRB2 is used for transporting the F1-AP message encapsulated in SCTP/IP or F1-C related (SCTP/)IP packet between IAB-MT and SN, and the F1-AP message encapsulated in SCTP/IP or F1-C related (SCTP/)IP packet is transferred as a container via XnAP between SN and MN. The F1-C transfer in NR-DC scenario 2 is illustrated in Figure 1.
The RRC configuration PCDP-config is configured by the network, and primaryPath can only be set to refer to MCG for SRB. In RAN2#116e, the following FFS was made:
· FFS if For IAB-MT’s RRC message that carries F1-C/F1-C related traffic, the IAB-MT use split SRB2 via SCG in scenario 2 if f1c-TransferPath-r17 indicates ‘SCG’ or ‘both’ regardless of the primaryPath configuration. FFS on how to capture this in specs.
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Figure 1. F1-C transfer in NR-DC: scenario 2 [2]
To solve the problem about the contradiction of primaryPath and f1c-TransferPathNRDC (formerly named f1c-TransferPath-r17 in chairman notes), it is proposed to let IAB-MT autonomously select the SCG leg for an RRC message containing the F1-C related information in scenario 2. We propose to consider the following two options on how to reflect this in specification.
Option 1: RRC indicates to lower layer that the primaryPath is an autonomous configuration when submitting the ULInformationTransfer message containing F1-C related information
In this option, if the IAB-MT needs to use split SRB2 via SCG for the F1-C related information indicated by f1c-TransferPathNRDC, both RRC layer and PDCP layer are impacted to support this behavior. When RRC layer is in the process of setting the contents of ULInformationTransfer message containing F1-C related information, it first sets the primaryPath to refer to SCG. Then it indicates to lower layer that the primaryPath configuration is only for this message when submitting the ULInformationTransfer message to the lower layers for transmission. In PDCP layer, the transmitting PDCP entity submits the PDCP PDU to the primary RLC entity as it normally does. Afterwards if indicated from higher layer that the primary RLC entity configuration is only for this message, it then sets the primary RLC entity to the RLC entity on MCG, which is the legacy setting.
How to indicate the configuration is an autonomous configuration to lower layer is a cross-layer function at the IAB node, which can be left to implementation.

Option 2: Introduce a new indicator in PDCP-Config to reflect the autonomous configuration
The concept is similar as option 1. The difference is that the indicator is specified to reflect the autonomous configuration. In this option, if the IAB-MT needs to use split SRB2 via SCG for the F1-C related information indicated by f1c-TransferPathNRDC, both RRC layer and PDCP layer are impacted to support this behavior as well. When RRC layer is in the process of setting the contents of ULInformationTransfer message containing F1-C related information, it first sets the primaryPath to refer to SCG. Then it sets the new indicator in PDCP-Config for the PDCP entity of SRB2 to TRUE right before submitting the ULInformationTransfer message to lower layers for transmission. In PDCP layer, the transmitting PDCP entity submits the PDCP PDU to the primary RLC entity as it normally does. Afterwards if the new indicator is set to TRUE, it then sets the primary RLC entity to the RLC entity on MCG, which is the legacy setting. After that it sets the new indicator to FALSE.
Both options are feasible. RAN2 needs to discuss these options and make the final decision.
Proposal 1: RAN2 to choose from the two options on how to support the split SRB2 via SCG:

Option 1: RRC indicates to lower layer that the primaryPath is an autonomous configuration when submitting the ULInformationTransfer message containing F1-C related information

Option 2: Introduce a new indicator in PDCP-Config to reflect the autonomous configuration
Another remaining issue is that how to deal with the case when the split SRB2 RRC message contains both F1-C traffic and other information unrelated to IAB. In last RAN2 meeting, there is an FFS as follows:

· FFS if In case the split SRB2 RRC message contains both F1-C traffic and other information unrelated to IAB, the IAB-MT follows the configuration of F1-C transfer path (if configured) to transmit this RRC message.
In our opinion, it is not a good design choice to break the behavior of the legacy RRC message, which may introduce unnecessary delay or unwanted behavior. We propose that split SRB2 RRC message containing F1-C traffic and other information unrelated to IAB are put in separated RRC messages. This way the legacy RRC messages are not impacted. This solution is very simple and easy to be captured in specification.
Proposal 2: If ULInformationTransfer message contains F1-C related information and uses split SRB2 via SCG, it will not include other information unrelated to IAB.

Although the above two options to support split SRB2 via SCG in proposal 1 are both feasible, we slightly prefer option 1, since it has slightly less standard impact. We have included TPs for TS 38.331 and TS 38.323 in annexes, if option 1 in proposal 1 and proposal 2 are agreed.
Proposal 3: Adopt the TPs in annexes, which reflect option 1 in proposal 1 and proposal 2.
3 Conclusion

In this contribution we discuss the remaining issues for CP-UP separation in scenario 2 and make text proposals for TS 38.331 and TS 38.323. RAN2 is suggested to discuss the following proposals:
Proposal 1: RAN2 to choose from the two options on how to support the split SRB2 via SCG:


Option 1: RRC indicates to lower layer that the primaryPath is an autonomous configuration when submitting the ULInformationTransfer message containing F1-C related information

Option 2: Introduce a new indicator in PDCP-Config to reflect the autonomous configuration
Proposal 2: If ULInformationTransfer message contains F1-C related information and uses split SRB2 via SCG, it will not include other information unrelated to IAB.

Proposal 3: Adopt the TPs in annexes, which reflect option 1 in proposal 1 and proposal 2.
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Annex 1: TP for IAB running CR for TS 38.331
5.7.2.3
Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:

1>
if the upper layer provides NAS PDU:

2>
set the dedicatedNAS-Message to include the information received from upper layers;

1>
for the IAB-MT, if there is a need to transfer F1-C related information:

2>include the dedicatedInfoF1c;
2> if f1c-TransferPathNRDC indicates ‘scg’; or:
2> if f1c-TransferPathNRDC indicates ‘both’ and IAB-MT chooses SCG for F1-C transfer: 

   3> do not include other information unrelated to IAB in the same message;
   3> set the primaryPath for the PDCP entity of SRB2 to refer to the SCG;

   3> indicate to lower layer that the primaryPath configuration is only for this message.

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends.
Annex 2: TP for IAB running CR for TS 38.323
4.1.1 5.2.1
Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-
start the discardTimer associated with this PDCP SDU (if configured).

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:
Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.

-
perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.12.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-
increment TX_NEXT by one;
-
submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP PDU to the associated RLC entity;

-
else, if the transmitting PDCP entity is associated with at least two RLC entities:

-
if the PDCP duplication is activated for the RB:
-
if the PDCP PDU is a PDCP Data PDU:

-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;

-
else:

-
submit the PDCP Control PDU to the primary RLC entity;

-
else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):

-
if the split secondary RLC entity is configured; and

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:

-
submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;

-
else, if the transmitting PDCP entity is associated with the DAPS bearer:

-
if the uplink data switching has not been requested:

-
submit the PDCP PDU to the RLC entity associated with the source cell;

-
else:

-
if the PDCP PDU is a PDCP Data PDU:

-
submit the PDCP Data PDU to the RLC entity associated with the target cell;
-
else:

-
if the PDCP Control PDU is associated with source cell:
-
submit the PDCP Control PDU to the RLC entity associated with the source cell;

-
else:

-
submit the PDCP Control PDU to the RLC entity associated with the target cell;
-
else:

-
submit the PDCP PDU to the primary RLC entity.

-  if indicated from higher layer that the primary RLC entity configuration is only for this message:

   - set the primary RLC entity to the RLC entity on MCG.
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