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1 Introduction

RAN2 has previously made the following agreements:
Agreements

1:
After SCG failure,  the UE continues to perform measurements based on the SN measurement configuration. (UE does not autonomously change the routing of the SN measurements). Consequence is that, if the SN measurement configuration configured the UE to route measurements via MN, then these will continue to be reported after the SCG failure.

2:
Upon detection of SCG failure, UE performs following steps (as in LTE-DC):


1) UE keeps the current SCG configuration used prior to detection of SCG failure


2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)

3:
Measurement results provided in SCGFailureInformation message can be forward to the SN by inter node message (encoded in NR RRC format as previously agreed). 

FFS Whether the measurement results provided in SCGFailureInformation are encoded according to LTE RRC or NR RRC. 

Agreements

1:
MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling.

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.

FFS Duplication on SRB for CA cases 

FFS Behaviour in the case of SCG failure when SCG is the configured path.

In January Ad Hoc meeting, RAN2 had the following agreement [1]:
=>
For early drop of EN-DC the only the configuration of UL SRB on MCG is supported (to be captured in field descriptions in RRC spec). For Jun 18 the configuration of UL split SRB (including configuration of UL SRB in SCG only) will be supported and SCG failure case still needs discussion.

In this paper we discuss the SCG failure handling for split bearer, including split SRB and split DRB. 

2 Discussion
According to the latest ASN.1 discussion, all bearers with two RLCs, including split SRB, split DRB, bearers configured with and without duplication use the following pdcp-config IE:
PDCP-Config information element

-- ASN1START

-- TAG-PDCP-CONFIG-START

PDCP-Config ::=


SEQUENCE {


drb





SEQUENCE {



discardTimer


ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200, ms250, ms300, ms500, ms750, ms1500, infinity} 












OPTIONAL, -- Cond Setup



pdcp-SN-Size-UL


ENUMERATED {len12bits, len18bits},



pdcp-SN-Size-DL


ENUMERATED {len12bits, len18bits},



headerCompression

CHOICE {




notUsed




NULL,




rohc




SEQUENCE {





maxCID




INTEGER (1..16383)



DEFAULT 15,





profiles



SEQUENCE {






profile0x0001


BOOLEAN,






profile0x0002


BOOLEAN,






profile0x0003


BOOLEAN,






profile0x0004


BOOLEAN,






profile0x0006


BOOLEAN,






profile0x0101


BOOLEAN,






profile0x0102


BOOLEAN,






profile0x0103


BOOLEAN,






profile0x0104


BOOLEAN




},





drb-ContinueROHC


BOOLEAN 



},



uplinkOnlyROHC


SEQUENCE {





maxCID




INTEGER (1..16383)



DEFAULT 15,





profiles



SEQUENCE {






profile0x0006


BOOLEAN




},






drb-ContinueROHC


BOOLEAN 



},



...



},



integrityProtection

BOOLEAN,



statusReportRequired
BOOLEAN


















OPTIONAL,
-- Cond Rlc-AM



outOfOrderDelivery

BOOLEAN

}


























OPTIONAL,
-- Cond DRB


-- FFS / TODO: Handle more than two secondary cell groups


moreThanOneRLC


SEQUENCE {



primaryPath



SEQUENCE {




cellGroup



CellGroupId,




logicalChannel


LogicalChannelIdentity



},



ul-DataSplitThreshold
SetupRelease {

 ENUMERATED { 












b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800, b25600, b51200, b102400, b204800, 












b409600, b819200, b1228800, b1638400, b2457600, b3276800, b4096000, b4915200, b5734400, 












b6553600, infinity, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

}








OPTIONAL, -- Cond SplitBearer









pdcpDuplication


BOOLEAN

}

























OPTIONAL, -- Cond MoreThanOneRLC

t-Reordering



ENUMERATED {










ms0, ms1, ms2, ms4, ms5, ms8, ms10, ms15, ms20, ms30, ms40, ms50, ms60, ms80, ms100, ms120, ms140, ms160, ms180, ms200, ms220, 










ms240, ms260, ms280, ms300,
ms500, ms750, ms1000, ms1250, ms1500, ms1750, ms2000, ms2250, ms2500, ms2750,










ms3000}

OPTIONAL, -- Need R





...

}

-- TAG-PDCP-CONFIG-STOP

-- ASN1STOP

When SCG failure is detected at the UE, UE currently must wait for NW to reconfigure the split SRB and DRB and trigger user plane handling. There are various scenarios the performance may be impacted while UE is waiting for the reconfiguration from the NW. For example,

· Scenario 1: If the NW has previously configured a split bearer to use SCG as primaryPath and the ul-splitThreshold is infinity for a non-duplication split bearer, the UE cannot transmit UL data on MCG.

· Scenario 2: If the NW has previously configured a split DRB with ul-splitThreshold b0, and the UE has unacknowledged data in the RLC buffer of secondary path, the network cannot receive the data that is stuck in the secondary RLC buffer.
Observation 1: When SCG failure is detected at the UE, UE currently must wait for NW to reconfigure the split SRB and DRB and trigger user plane handling. During the waiting time, the receiver may not receive the data transmitted on secondary RLC.
To address the scenario 1 above, UE should be allowed to transmit only on MCG. This can be accomplished by reconfiguring primary path and ul-DataSplitThreshold right after SCG failure is detected on the UE. This way, the data transmission will not be blocked during the waiting time.
Proposal 1: Upon detection of SCG failure, for split SRB and DRB, UE performs the following actions:
· Primary path is configured to MCG
· ul-DataSplitThreshold is released or configured to infinity
On the other hand, to address scenario 2 above, UE can perform PDCP data recovery without waiting for network configuration. This way, the data stuck in SCG RLC can be retransmitted on MCG immediately. 
Proposal 2: Upon detection of SCG failure, for split DRB configured with RLC AM, PDCP data recovery is performed at the UE.

Another issue to be considered is whether PDCP duplication should continue for a duplication bearer. When SCG failure happens at DC duplication, the SCG leg is no longer useful, and the PDCP duplication should be suspended. This will avoid UE to perform unnecessary duplication to SCG RLC and reduce UE processing. Therefore, upon SCG failure detection, PDCP duplication should be deactivated.
Proposal 3: Upon detection of SCG failure, for split SRB and DRB, ul-PdcpDuplication is set to FALSE, if configured

3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: When SCG failure is detected at the UE, UE currently must wait for NW to reconfigure the split SRB and DRB and trigger user plane handling. During the waiting time, the receiver may not receive the data transmitted on secondary RLC.

Proposal 1: Upon detection of SCG failure, for split SRB and DRB, UE performs the following actions:
· Primary path is configured to MCG
· ul-DataSplitThreshold is released or configured to infinity

Proposal 2: Upon detection of SCG failure, for split DRB configured with RLC AM, PDCP data recovery is performed at the UE.

Proposal 3: Upon detection of SCG failure, for split SRB and DRB, ul-PdcpDuplication is set to FALSE, if configured
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