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Introduction
In the previous meetings, some issues related to CP-UP separation were resolved. But there are still FFS to be resolved. In this contribution, we will further address these issues, and more on CHO. 

CP-UP separation
In RAN2#113bis-e, the following agreement are achieved:
SRB2 can be used for F1-C transport in CP/UP-separation scenario 1 (FFS other cases)
Split SRB2 can be used for F1-C transport in CP/UP-separation scenario 2 (FFS other cases)
In RAN2#114-e, the following agreements are achieved:
· NR DLInformationTransfer and ULInformationTransfer messages can be enhanced to transfer F1-C related packets in CP/UP separation.
· A new IE named DedicatedInfoF1c can be defined to transfer F1-C related packets via NR RRC message 
· F1-C over RRC and F1-C over BAP should not be supported simultaneously on the same parent link.
In RAN2#116, the following agreements are achieved:
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.

2.1 Discussion  
2.1.1. Legacy structure of using split SRB

Mainly two specifications are related to use split SRB for RRC message. The one is PDCP spec where the direction of UL traffic using split SRB is specified. Currently, in 38.323, the split SRB2 is utilized for the RRC message transfer as 
	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;
<unrelated part is omitted>
-	else:
-	submit the PDCP PDU to the primary RLC entity.


In this sense, if the sum of PDCP and RLC data volume is equal to or larger than the threshold value, the PDCP PDU can be transmitted either MCG or SCG and up to the UE implementation. If the PDCP&RLC data volume is smaller than the threshold, the RRC message should be transmitted via the primary RLC entity. The only part should be concerned is when the data volume is smaller. 
Observation 1. In legacy PDCP specification, the restriction on the case that sum of the PDCP and RLC data volume is smaller than the threshold should be modified for IAB MT’s F1C traffic transmission.

The other related specification is RRC 38.331. In this, the primary RLC entity is indicated per radio bearer by the network to the UE through the PDCP-Config in RRC message. Whenever split SRB is configured, there should be the field moreThanOneRLC in PDCP-Config as below: 
	moreThanOneRLC          SEQUENCE {
        primaryPath             SEQUENCE {
            cellGroup               CellGroupId                                                 OPTIONAL,   -- Need R
            logicalChannel          LogicalChannelIdentity                                      OPTIONAL    -- Need R
        },
        ul-DataSplitThreshold   UL-DataSplitThreshold                                           OPTIONAL,   -- Cond SplitBearer
        pdcp-Duplication            BOOLEAN                                                     OPTIONAL    -- Need R
    }


The primaryPath therein means the cellGroup at which the primary RLC entity is located. Despite that this field has CG ID, there is a restriction that only MCG can be a primaryPath for the SRBs as below field description: 
	primaryPath
Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW always indicates logicalChannel if CA based PDCP duplication is configured in the cell group indicated by cellGroup of this field.


Therefore, the network only can indicate the MCG for the primaryPath in legacy. 

Observation 2. In legacy RRC, only MCG can be a primaryPath cell group for SRB.

2.1.2 Ways to handle F1C traffic based on current specifications for IAB
Option 1. Network configures the primaryPath by aligning with f1c-TransferPath field in the same RRCReconfiguration message.
Unlike current specifications, for IAB F1C traffic the donor should be able to configure either MCG, SCG or both. And IAB MT should follow this configuration whatever situation is given to it. 
Therefore the expected operation by the network would be to indicate the primary path by aligning with f1c-TransferPath field. For this, the current restriction on primaryPath configuration should be relaxed so to be able to configure SCG too. And network configure the PDCP-Config by indicating SCG as primaryPath field in the RRC message which also indicates SCG as f1c-TransferPath field together. Through the series of this configurations, IAB MT can transmit ULInformationTransfer message to SCG even the sum of PDCP and RLC data volume is smaller than the threshold.
 The problem of this option is, once primary path and f1c-TransferPath are configured, other RRC messages using split SRB2 also should use the SCG, which might not be the intention of the network. And also it is difficult to change the primary path configuration dynamically according to the RRC message types to use that srb2 due to the RRC signalling characteristics.
 
Option 2. Configure ul-DataSplitThreshold as 0
Since ul-DataSplitThreshold is used for the sum of PDCP and RLC data volume to choose the path, if this is set as 0, then always UE can choose by itself either primary or split secondary RLC entity for UL RRC message transmission. There is a need to modify the specification neither of PDCP nor RRC. 
The problem is that every other UL RRC message using SRB2 will follow this configuration, i.e., network might want for UE to send a specific UL RRC message via MCG, but UE determine to send that via SCG. This is not the intended behaviour by the network. 

Option 3. Add the MT’s autonomous path change per each ULInformationTransfer procedure
This is to resemble the case of MCGFailureInformation procedure where UE autonomously change the primary path to SCG (if it was configured as MCG before) when split SRB1 is configured and duplication is not configured. Similar to this, MT can autonomously change the primary path to SCG (if it was configured as MCG before) when split SRB2 is configured and duplication is not configured. Addition to this, the conditions that f1c traffic is included in ULInformationTransfer and f1c-TransferPath is configured as SCG are also necessary. And after sending this, fallback the primary path to MCG is necessary not to impact the other UL RRC message transmission.
In this option, there is no risk to overwhelm the other UL RRC message transmission. Only ULInformationTransfer including f1c traffic is considered.  

Observation 3. The exception of using split SRB2 via SCG should be only applied to the ULInformationTransfer including F1C packet, otherwise other UL RRC message transmission via SRB2 can happen, which is not intended by the network.

Please note that UEInformationResponse uses the SRB2 for UL message. 

Since option 1 and 2 are executed by DL RRC message and it is hard to dynamically apply to only ULInformationTrnasfer message including F1C, option 3 can be the affordable one to avoid the unintended UL RRC message behaviour. 

[bookmark: _GoBack]Proposal 1-1. RAN2 agree that IAB MT’s autonomous path change per each ULInformationTransfer message according to the inclusion of F1C related information.

If f1c-transferPath is configured as MCG, there is nothing to be added in the RRC specification since the default primary path is always MCG. So total volume is equal to or greater than the threshold, there is no restriction on the path, and IAB MT can choose MCG link. If f1c-transferPath is configured as both, there is also nothing to be added since there is no restriction on transmission path, and IAB MT just can follow legacy split SRB2 usage. Finally, if f1c-transferPath is configured as SCG, only the case the volume is smaller than the threshold needs to be considered. In this case, ULInformationTrnasfer message including F1C data should be transferred via SCG, so the primaryPath should be changed accordingly. But after submitting the message to the lower layer, primary path should be fallback to the MCG, if changed. 
We propose the following TP for option 3.

[bookmark: _Toc60776939][bookmark: _Toc68014879]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> If there is a need to transfer F1-C related information (applies only to IAB-MT):
2>Include the dedicatedInfoF1c
2>if SRB2 is configured as split SRB, pdcp-Duplication is not configured, 
3> if f1c-TransferPath is configured as SCG:
4>set the primaryPath to refer to the SCG, if the primaryPath for the PDCP entity of SRB2 refers to the MCG
1> submit the ULInformationTransfer message to lower layers for transmission
2>set the primaryPath to refer to the MCG, if the primaryPath for the PDCP entity of SRB2 was changed from MCG for this ULInformationTransfer message, upon which the procedure ends.



Proposal 1-2. RAN2 adopt the proposed TP for CP/UP separation. 


CHO 
During the e-mail discussion, the following open issues need further discussion:
· Migration of descendant IAB nodes/UEs
During the migration procedure, the descendant node should apply the configurations corresponding to the migrated IAB node. Thus, if the  IAB node performs the migration as well as CHO, the descendant node should be aware of the target cell selected by the migrated node so as to apply the corresponding configuration. In other words, some enhancements may be needed for the migration of descendant IAB nodes/UEs. Moreover, we assume the CHO is applicable for both intra-CU/inter-DU and inter-CU migration. Since RAN3 is still carrying out inter-donor migration and studying the reduction of service interruption during intra-donor IAB node migration as in LS (R2-2106948), we think the migration of descendant IAB nodes/UEs during normal migration and CHO can be discussed later when RAN3 has some conclusions for service interruption solution and inter-CU migration. 
Proposal 2-1: RAN2 study the CHO for the top-level migrated IAB node first. The migration of descendant IAB nodes/UEs can be further discussed after RAN3 concludes the reduction of service interruption during intra-donor IAB node migration and inter-CU migration. 

4.  Conclusion 
In this paper, we discussed on the CP/UP separation and CHO related issues for IAB. The following observations and proposals are obtained:
Observation 1. In legacy PDCP specification, the restriction on the case that sum of the PDCP and RLC data volume is smaller than the threshold should be modified for IAB MT’s F1C traffic transmission.
Observation 2. In legacy RRC, only MCG can be a primaryPath cell group for SRB.
Observation 3. The exception of using split SRB2 via SCG should be only applied to the ULInformationTransfer including F1C packet, otherwise other UL RRC message transmission via SRB2 can happen, which is not intended by the network.
Proposal 1-1. RAN2 agree that IAB MT’s autonomous path change per each ULInformationTransfer message according to the inclusion of F1C related information.
Proposal 1-2. RAN2 adopt the proposed TP for CP/UP separation. 
Proposal 2-1: RAN2 study the CHO for the top-level migrated IAB node first. The migration of descendant IAB nodes/UEs can be further discussed after RAN3 concludes the reduction of service interruption during intra-donor IAB node migration and inter-CU migration. 

