
3GPP TSG-RAN WG2 Meeting #108
R2-1914697
Reno, USA, 18th - 22th November 2019 
(Revision of R2-1912339)
Source:
vivo
Title:
RRC remaining issues for conditional handover configuration
Agenda Item:
6.9.3.1
Document for:
Discussion and Decision
1. Introduction
This paper is the revision of R2-1912339. The first section 2.1 is added. 
In the paper, we would like to discuss the RRC remaining issues for conditional handover configuration.
Issue 1: Conditional Handover candidate cell
Issue 2: Conditional Handover without Explicit Trigger Condition
2. Discussion
2.1 Conditional Handover candidate cell 
In the current running CR, CHO configuration can include all the RRC reconfiguration message, as below. 
RRCReconfiguration-v16xy-IEs ::=            SEQUENCE {

    cho-Config-r16                              CHO-Config-r16                                                    OPTIONAL,   -- Need M

    nonCriticalExtension                        SEQUENCE {}                                                       OPTIONAL

}
CHO-ConfigToAddMod-r16 ::=                  SEQUENCE {

    cho-ConfigId-r16                                CHO-ConfigId-r16,

    cho-ExecutionCond-r16                                SEQUENCE (SIZE (1..2)) OF MeasId,

    cho-RRCReconfig-r16                                  OCTET STRING (CONTAINING RRCReconfiguration),

    ...

}

-- TAG-CHO-CONFIGTOADDMODLIST-STOP

According to the current RRC specification, the ServingCellConfigCommon for all cells also including SpCell and Scell is involved in RRC reconfiguration message, as below
-- Configuration of one Cell-Group:

CellGroupConfig ::=                         SEQUENCE {

    cellGroupId                                 CellGroupId,

    rlc-BearerToAddModList                      SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig            OPTIONAL,   -- Need N

    rlc-BearerToReleaseList                     SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity      OPTIONAL,   -- Need N

    mac-CellGroupConfig                         MAC-CellGroupConfig                                         OPTIONAL,   -- Need M

    physicalCellGroupConfig                     PhysicalCellGroupConfig                                     OPTIONAL,   -- Need M

    spCellConfig                                SpCellConfig                                                OPTIONAL,   -- Need M

    sCellToAddModList                           SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig           OPTIONAL,   -- Need N

    sCellToReleaseList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex            OPTIONAL,   -- Need N

    ...,

    [[

    reportUplinkTxDirectCurrent-v1530           ENUMERATED {true}                                           OPTIONAL    -- Cond BWP-Reconfig

    ]]

}

In this way, there are multiple cells in the ServingCellConfigCommon in the received cho-RRCReconfig. But in the current running CR, the cell which has a PCI matching the cell indicated in the ServingCellConfigCommon in the received cho-RRCReconfig can be considered as a triggered cell. 
The UE shall:
1>
for each CHO-ConfigId within the VarCHO-Config:

2>
consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon in the received cho-RRCReconfig to be applicable cell;
2>
if the entry condition(s) applicable for all events associated with the CHO-ConfigId, i.e. the event(s) corresponding with the cho-eventId(s) of the corresponding cho-TriggerConfig within VarCHO-Config, are fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the coorsponding timeToTrigger defined for this event within the VarCHO-Config:
3> consider the the applicable cell as a triggered cell;
3> initiate the conditional handover execution, as specified in 5.3.5.x.5;

In our understanding, only Pcell in the received cho-RRCReconfig can be considered as the candidate cell. On other cells, CHO should not be performed. 
Proposal 1: Only the cell which has a PCI matching PCI of the Pcell indicated in the ServingCellConfigCommon in the received cho-RRCReconfig can be an applicable cell.
2.2 Conditional Handover without Explicit Trigger Condition 
For a LTE/NR UE configured with conditional handover, the behaviour after HOF and RLF was discussed in RAN2#107bis meeting and agreed:
Agreements

1.
Confirm the working assumption as an optional feature:

At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.

If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.

FFS on how to capture it in specification;

If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.

Based on this agreement, one cell configured as potential CHO target cell can be used as fallback handover target cell after RLF or HOF occurs, i.e. UE performs CHO execution to the cell after RLF or HOF instead of re-establish to the cell.
In some cases, some cells may be not good target cells for handover, but is good enough for fallback to avoid performing re-establishment, which will lead to data loss and long data interruption. We think such cells can be included as candidate cell in CHO command without handover trigger condition configured, i.e. UE will never try to hand over to the cells when the connection to serving cell is good, but may perform CHO handover  to the cells after HOF or RLF. In the following, we will analyze this issue in details.
One function defined in LTE SON is to identify too early handover. When UE served by cell A is handed over to another cell (e.g. cell B) which can’t serve the UE for bad link quality, handover failure or RLF in cell B may occur. If the UE tries to re-establishment in cell A after the failure, the cause of the failure is identified as too early handover.

In the case, cell A is not the intended target cell for handover, since it is the UE’s serving cell. However, cell A is a good fallback handover target cell when the network decides to hand over the UE to cell B. With source cell configured as fallback handover target cell, UE can perform CHO to rather than RRC re-establishment in source cell in the above too early handover case. As a result, data loss can be avoided since handover can be lossless. 
Observation 1: Usually, source cell is not the intended target cell for handover. However, configuring source cell as fallback handover target cell (i.e. as target cell only when the cell is selected during cell selection after HOF) may avoid performing RRC re-establishment in source cell after too early handover occurs. 
During handover preparation, there may be some candidate target cells (e.g. cell C) which can only admit part of the bearers of the UE. Obviously, cell C is not an ideal target for handover. And it is very likely that the network configures UE to hand over to another cell (e.g. cell D) which can admit all the bearers of the UE. Unfortunately, the handover to cell D fails and UE selects cell C to perform RRC re-establishment.  

In the case, cell C is not the intended target cell for handover. However, cell C is a good fallback handover target cell when the network decides to hand over the UE to cell D.
Observation 2: Usually, one cell, which can’t admit all the bearers of one UE, is not an ideal target cell for handover. However, configuring the cell as fallback handover target cell (i.e. as target cell only when the cell is selected during cell selection after RLF/HOF) may avoid performing RRC re-establishment in the cell after the handover fails.
Take the above two cases into account, we find some cells are not intended target cell for handover, but can be configured as fallback handover target cell to avoid performing RRC re-establishment in these cells after handover failure. 

The fallback handover target cell can be configured as candidate target cell in CHO command without explicit trigger condition, to ensure handover to fallback handover target cell is never triggered when UE is connecting to the source cell. 

Note: the use case for the following proposal depends on the fate of the working assumptions. 
Proposal 2: Trigger condition for candidate cell in CHO command can be configured optionally. When the trigger condition is not present, the CHO to the concerned candidate cell is only performed when the cell is selected during cell selection after RLF/HOF occurs. 
The TP corresponding to proposal 1 is provided in the Annex. The specification baseline is the output of the RRC running CR after RAN2#107bis [1].
Proposal 3: RAN2 to consider the following Text proposal.
3. Conclusion

In this paper, we discuss why and how to configure the fallback handover target cell in CHO command. And the observations and proposal are following：
Observation 1: Usually, source cell is not the intended target cell for handover. However, configuring source cell as fallback handover target cell (i.e. as target cell only when the cell is selected during cell selection after HOF) may avoid performing RRC re-establishment in source cell after too early handover occurs. 
Observation 2: Usually, one cell, which can’t admit all the bearers of one UE, is not an ideal target cell for handover. However, configuring the cell as fallback handover target cell (i.e. as target cell only when the cell is selected during cell selection after RLF/HOF) may avoid performing RRC re-establishment in the cell after the handover fails.
Proposal 1: Only the cell which has a PCI matching PCI of the Pcell indicated in the ServingCellConfigCommon in the received cho-RRCReconfig can be an applicable cell.
Proposal 2: Trigger condition for candidate cell in CHO command can be configured optionally. When the trigger condition is not present, the CHO to the concerned candidate cell is only performed when the cell is selected during cell selection after RLF/HOF occurs. 
Proposal 3: RAN2 to consider the following Text proposal.
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Annex-Text proposal
Start of change

–
CHO-ConfigToAddModList

The IE CHO-ConfigToAddModList concerns a list of CHO configurations to add or modify, with for each entry the cho-ConfigId and the associated cho-CandidateCellConfig.
CHO-ConfigToAddModList information element
-- ASN1START

-- TAG-CHO-CONFIGTOADDMODLIST-START

CHO-ConfigToAddModList-r16 ::=                    SEQUENCE (SIZE (1.. maxNrofCHO-Cells)) OF CHO-ConfigToAddMod-r16

CHO-ConfigToAddMod-r16 ::=                  SEQUENCE {

    cho-ConfigId-r16                                CHO-ConfigId-r16,

    cho-ExecutionCond-r16                                SEQUENCE (SIZE (1..2)) OF MeasId,     OPTIONAL,   -- Need s
    cho-RRCReconfig-r16                                  OCTET STRING (CONTAINING RRCReconfiguration),

    ...

}

-- TAG-CHO-CONFIGTOADDMODLIST-STOP

-- ASN1STOP

Editor's Note: TBC cho-RRCReconfig should be mandatory or Need S? 

	CHO-ConfigToAddModList field descriptions

	cho-ExecutionCond
Execution condition(s) that are used for determining when/whether the associated cho-RRCReconfig is executed. If the field is absent, UE only executes the associated cho-RRCReconfig if UE selects the PCell indicated by the cho-RRCReconfig during the cell selection procedure after HOF or RLF.


End of change
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