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1. Introduction

This document discusses the move of the procedural text regarding SpCell configuration so it aligns with the signalling structure. This relates to the following issue raised during ASN.1 review:

	S003
	It seems inappropriate to specify action upon reconfigurationWithSync in this section as it concerns subfield of a subfield of cellGroupd field
	2
	Network constraints regarding when RA may be triggered can be captured by conditions

[Ericsson] Related to I008. As actions depends on which SRB is used, those are taken one level up.  We do not understand how network constains relate to the procedures under discussion.

=> Provide a paper to show the different options that are under consideration. (Samsung). R2-1801601


2. Discussion

Compared to NR, the field instructing the UE to perform a synchronous reconfiguration was moved from the RRCReconfiguration message level to the IE defining the SPCell configuration. In the procedural specification however, the corresponding procedural specification was not moved to the section defining the handling of the SPCell configuration. We think it would be good if procedural specification is aligned with the signalling structure, as indicated by RIL issue S003.

	Step
	Item

	1
	Start synchronising to target

	2
	Reset L2

	3
	Deactivate Scells

	4
	Derive new keys and apply new security configuration

	5
	Apply radio resource common configuration

	6
	Apply radio resource dedicated configuration, if included

	7
	Release SCG cells, if included

	8
	Add or modify SCG cells, if included

	9
	If mobilityControlInfoSCG:

	9.1
	>resume SCG transmission, if suspended

	9.2
	>perform RACH


Tab. 1: Order of steps taken by the UE, LTE

Let’s first have a look at the order of steps in LTE, as shown in Tab.1. The order of steps used in NR is largely the same, see Tab.1 left. We think that the main constraints to be preserved regarding the order of steps are as follows:

a) If reconfigWithSync, perform L2 flush 

b) apply all new configurations

c) If response via LTE and synchronous reconfiguration was performed, initiate RA 

From a UE implementation perspective it is preferable if the procedure steps are aligned with the message/ information structure so one can process a field completely and then handle the next rather than jumping from one to another. We think it is possible to improve the alignment between procedure and information structure without touching the main ordering constraints by:

1) Moving a) to the spCell configuration procedure section

2) Keeping c) at message level but formulate it without actually referring to fields (but by reference to procedure)
This is also illustrated by the following table, showing the current (left) as well as the modified (right) order of steps taken by the UE.
	Current
	Modified

	Step
	Item
	Step
	Item

	1
	Release SCG, if included
	1
	Release SCG, if included

	2
	Add or modify the SCG configuration, if included
	2
	Add or modify the SCG configuration, if included

	2.1
	>If spCellCofig includes reconfigurationWithSync
	2.1
	>Release SCG cells, if included

	2.1.1
	>>Reconfigure with sync
	2.2
	>Add or modify spCell. if included

	2.1.2
	>>Resume suspended RBs/ SCG transmission
	2.2.1
	>>If spCellCofig includes reconfigurationWithSync

	2.2
	>Release RLC bearers, if included
	2.2.1.1
	>>>Reconfigure with sync

	2.3
	>Add or modify RLC bearers, if included
	2.2.1.2
	>>>Resume suspended RBs/ SCG transmission

	2.4
	>Add or modify the MAC configuration, if included
	2.3
	>Add or modify SCG cells, if included

	2.5
	>Add or modify the RLF configuration, if included
	2.4
	>Release RLC bearers, if included

	2.6
	>Release SCG cells, if included
	2.5
	>Add or modify RLC bearers, if included

	2.7
	>Add or modify spCell. if included
	2.6
	>Add or modify the MAC configuration, if included

	2.8
	>Add or modify SCG cells, if included
	2.7
	>Add or modify the RLF configuration, if included

	3
	Perform radio bearer reconfiguration
	3
	Perform radio bearer reconfiguration


Tab. 1: Order of steps taken by the UE, current and modified (proposed)

Altoghether we thus propose RAN2 to consider
Proposal
RAN2 is requested to consider improving the alignment between procedure and information structure regarding spCell configuration as illustrated by Tab. 2 and in the attached TP
3. Conclusion

This document discusses the move of the procedural text regarding SpCell configuration so it aligns with the signalling structure. The document includes the following proposal that RAN2 is requested to discuss and conclude.

Proposal
RAN2 is requested to consider improving the alignment between procedure and information structure regarding spCell configuration as illustrated by Tab. 2 and in the attached TP
4. References

A. PDU specification snippets (Annex)
–
CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entites and of a primary cell (SpCell) and one or more secondary cells (SCells).

CellGroupConfig information element

-- ASN1START

-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:

CellGroupConfig
::= 





SEQUENCE {


cellGroupId








CellGroupId,

-- Logical Channel configuration and association with radio bearers:


rlc-BearerToAddModList 





SEQUENCE (SIZE(1..maxLCH)) OF LCH-Config





OPTIONAL,


rlc-BearerToReleaseList





SEQUENCE (SIZE(1..maxLCH)) OF LogicalChannelIdentity


OPTIONAL,


-- Parameters applicable for the entire cell group:


mac-CellGroupConfig






MAC-CellGroupConfig











OPTIONAL,
-- Need M


rlf-TimersAndConstants





RLF-TimersAndConstants










OPTIONAL,
-- Need M


physical-CellGroupConfig




PhysicalCellGroupConfig










OPTIONAL,
-- Need M


-- Serving Cell specific parameters (PCell and SCells)


spCellConfig







SpCellConfig












OPTIONAL, 
-- Need M


sCellToAddModList






SCellToAddModList











OPTIONAL,
-- Need M


sCellToReleaseList






SCellToReleaseList











OPTIONAL
-- Need M

}

CellGroupId ::=







INTEGER (1.. maxSCellGroups)

-- Configuration of one logical channel:

LCH-Config ::=







SEQUENCE {


logicalChannelIdentity





LogicalChannelIdentity,

-- Associate the logical channel with an SRB or a DRB:


servedRadioBearer






INTEGER (1..32)












OPTIONAL,
-- Cond LCH-SetupOnly


reestablishRLC







ENUMERATED {true}











OPTIONAL, 
-- Need N


rlc-Config








RLC-Config













OPTIONAL,
-- Cond LCH-Setup


mac-LogicalChannelConfig




LogicalChannelConfig










OPTIONAL
-- Cond LCH-Setup


}

LogicalChannelIdentity ::= 




INTEGER (1..ffsValue)

-- Cell-Group specific L1 parameters

PhysicalCellGroupConfig ::=




SEQUENCE {


-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH 


-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.


-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)


-- Absence indicates that spatial bundling is disabled.


harq-ACK-Spatial-BundlingPUCCH



ENUMERATED {true}











OPTIONAL
,
-- Need R


-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH 


-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.


-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)


-- Absence indicates that spatial bundling is disabled.


harq-ACK-Spatial-BundlingPUSCH



ENUMERATED {true}











OPTIONAL
-- Need R

}

-- Serving cell specific MAC and PHY parameters for a SpCell:

SpCellConfig ::=





SEQUENCE {


-- Parameters for the synchronous reconfiguration to the target SpCell:


reconfigurationWithSync 


SEQUENCE {



spCellConfigCommon




ServingCellConfigCommon,



newUE-Identity





RNTI-Value,



t304







ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000-v1310},



rach-ConfigDedicated



RACH-ConfigDedicated











OPTIONAL
-- Need M


}


























OPTIONAL,
-- Cond SpCellChange


spCellConfigDedicated



ServingCellConfigDedicated











OPTIONAL
-- Need M

}

SCellToReleaseList ::=



SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex

SCellToAddModList ::=



SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig

SCellConfig ::=





SEQUENCE {


sCellIndex






SCellIndex,


sCellConfigCommon




ServingCellConfigCommon












OPTIONAL,
-- Cond SCellAdd


sCellConfigDedicated



ServingCellConfigDedicated











OPTIONAL
-- Cond SCellAddMod

}

-- TAG-CELL-GROUP-CONFIG-STOP 

-- ASN1STOP

	CellGroupConfig field descriptions

	logicalChannelIdentity

The logical channel identity for both UL and DL.


	Conditional Presence
	Explanation

	LCH-SetupOnly
	The field is mandatory present if the corresponding LCH is being set up; otherwise it is not present.

	LCH-Setup
	The field is mandatory present if the corresponding LCH is being set up; otherwise it is optionally present, need M.

	SpCellChange
	The field is mandatory present in case of SpCell change and security key change; otherwise it is optionally present, need M.

	SCellAdd
	The field is optionally present, need M, upon SCell addition; otherwise it is not present

	SCellAddMod
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.
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5.3.5
RRC reconfiguration

Editor’s Note: FFS_Standalone: Check terminology (“RAN may …” or “Network may …”). Update figures accordingly. 
5.3.5.1
General


[image: image1.emf] 
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Figure 5.3.5.1-1: RRC reconfiguration, successful
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Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform handover, to setup/ modify/ release measurements, to add/ modify/ release SCells and cell groups. As part of the procedure, NAS dedicated information may be transferred from RAN to the UE.

In EN-DC, SRB3 can be used to perform measurement, MAC, RLC, PDCP, physical layer and RLF timers and constants (re-)configurations.

5.3.5.2
Initiation

RAN may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. RAN applies the procedure as follows:

-
the reconfigurationWithSync is included only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended;

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is included only when AS security has been activated;

-
the addition of Secondary Cell Groups and SCells is performed only when AS security has been activated;

5.3.5.3
Reception of an RRCReconfiguration by the UE

Editor’s note: FFS / TODOs: 

-
Handling of first reconfiguration after re-establishment

-
clarify that/whether SCG(s) must perform a reconfiguration with sync when the MCG performs a synchronous reconfiguration

The UE shall perform the following actions upon reception of the RRCReconfiguration:

Editor’s Note: For EN-DC, MCG configuration is not supported.

1>
if the received RRCReconfiguration includes the masterCellGroupConfig:

2>
perform the cell group configuration for the MCG according to 5.3.5.5;
Editor’s Note: For EN-DC, SCG release is not supported by SecondaryCellGroupToReleaseList (instead by field in 36.331). FFS how to capture
1>
if the received RRCReconfiguration includes the SecondaryCellGroupToReleaseList:

2>
perform the SCG release according to 5.3.5.4;
1>
if the received RRCReconfiguration includes the secondaryCellGroup:

2>

perform the cell group configuration for the SCG according to 5.3.5.5;
1>
if the RRCReconfiguration message contains the radioBearerConfig:

2>
perform the radio bearer configuration according to 5.3.5.6;
Editor’s Note: dedicatedInfoNASList is not supported for EN-DC. FFS how to capture
1>
if the RRCReconfiguration message includes the dedicatedInfoNASList:

2>
forward each element of the dedicatedInfoNASList to upper layers in the same order as listed;

1>
if the RRCReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

Editor’s Note: otherConfig is not supported for EN-DC. FFS how to capture
1>
if the RRCReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.10.9;
1> construct an RRCReconfigurationComplete message.

1>
if the RRCReconfiguration message was received within an E-UTRA RRC RRCConnectinoReconfiguration message;
2> send the RRCReconfigurationComplete message within an E-UTRA RRC RRCConnectinoReconfigurationComplete message as specified in TS 36.331 [10].

2>
if the UE performed an SCG reconfiguration with sync:
3> initiate the random access procedure on the SpCell, as specified in TS 38.321 [3];

1>
else:
2> submit the RRCReconfigurationComplete message to lower layers for transmission using the new configuration;












1>  if MAC of an NR cell group successfully completes a random access procedure triggered above; 

2>  stop timer T304 for that cell group;

2>  apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

2>  apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SPCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

2>  the procedure ends;
5.3.5.4
Secondary cell group release

The UE shall:
1>
for each CellGroupId in the SecondaryCellGroupToReleaseList or as a result of SCG release triggered by E-UTRA:

2> reset SCG MAC, if configured;

2>
for each RLC bearer that is part of the SCG configuration:

3>
perform RLC bearer release procedure as specified in 5.3.5.5.3;

2> release the entire SCG configuration;
2>
stop timer T313, if running;

2>
stop timer T304, if running;

NOTE:
Release of cell group means only release of the lower layer configuration of the cell group but the RadioBearerConfig may not be released.

5.3.5.5
Cell Group configuration

5.3.5.5.1
General

The network configures the UE with a Master Cell Groups (MCG) and zero or one Secondary Cell Groups (SCG). For EN-DC, the MCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupsConfig IE. CellGroupConfig with cellGroupId 0 is used for the MCG.

The UE performs the following actions based on a received CellGroupConfig IE:

1>
if the CellGroupConfig contains the sCellToReleaseList:

2>
for each entry in the sCellToReleaseList:

3>
release the SCell as specified in 5.3.5.5.8;

1>
if the CellGroupConfig contains the spCellConfig:

2>
configure the SpCell as specified in 5.3.5.5.7;
1>
if the CellGroupConfig contains the sCellToAddModList:

2>
for each entry in the sCellToAddModList: 

3> add or modify the SCell as specified in 5.3.5.5.9;




1>
if the CellGroupConfig contains the rlc-BearerToReleaseList:

2>
perform RLC bearer release as specified in 5.3.5.5.3;
1>
for each element in RLC-BeaererToAddModList:

2>
configure the RLC bearer as specified in 5.3.5.5.4;
1>
if the CellGroupConfig contains the mac-CellGroupConfig:

2>
configure the MAC entity of this cell group as specified in 5.3.5.5.5;
1>
if the CellGroupConfig contains the rlf-TimersAndConstants 

2>
configure the RLF timers for this cell group as specified in 5.3.5.5.6;








5.3.5.5.2
Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.

Editor’s Note: Master cell group config is not supported for EN-DC. FFS how to capture
1>
if the cellGroupId of the CellGroupConfig triggering the reconfiguration with sync is 0 (master cell group):

2>
stop timer T310, if running;

2>
stop timer T312, if running;

2>
start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;

1> else (secondary cell group):

2>
stop timer T313, if running;

2>
start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;

Editor’s Note: FFS_TODO: update below after L1 parameter email discussion

1>
if the carrierFreq is included:

2>
consider the target SpCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
else:

2>
consider the target SpCell to be one on the frequency of the source SpCell with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target SpCell;

NOTE X:
The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.

1>
reset the MAC entity of this cell group;

1>
consider the SCell(s) of this cell group, if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI for this cell group;

Editor’s Note: fullConfig is not supported in EN-DC.
1>
if the RRCReconfiguration message includes the fullConfig:

2>
perform the radio configuration procedure as specified in 5.3.5.7;

Editor’s Note: Verify that this does not configure some common parameters which are later discarded due to e.g. SCell release or due to LCH release. 

1>
configure lower layers in accordance with the received spCellConfigCommon;

1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync;

1>
perform the measurement related actions as specified in 5.5.6.1;

<Cut until the next modification>
5.3.5.5.7
SpCell Configuration

Editor’s Note:
May contain procedures similar to the one in 36.331, section 5.3.10.6 (Physical channel reconfiguration), i.e., applying L1 parameters for the SpCell

The UE shall:

1>
if reconfigurationWithSync is included:

2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;
5.3.5.5.8
SCell Release

The UE shall:

1>
if the release is triggered by reception of the sCellToReleaseList:

2>
for each sCellIndex value included in the sCellToReleaseList:

3>
if the current UE configuration includes an SCell with value sCellIndex:

4>
release the SCell;

Editor’s Note: Need to be updated for EN-DC.FFS.
1>
if the release is triggered by RRC connection re-establishment:

2>
release all SCells that are part of the current UE configuration.
5.3.5.5.9
SCell Addition/Modification

The UE shall:

1>
for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):

2>
add the SCell, corresponding to the sCellIndex, in accordance with the sCellConfigCommon and sCellConfigDedicated;

2>
configure lower layers to consider the SCell to be in deactivated state;

Editor’s Note: FFS Check automatic measurement handling for SCells.
2>
for each measId included in the measIdList within VarMeasConfig:

3>
if SCells are not applicable for the associated measurement; and

3>
if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this measId:

4>
remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this measId;

1>
for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):

2>
modify the SCell configuration in accordance with the sCellConfigDedicated;

<Cut until the next modification>
5.3.5.7
Full configuration

Editor’s Note: This subclause is not applicable for EN-DC, but is targeted for completion in June 2018. For EN-DC,NR RRCReconfiguration message does not include the fullConfig IE.
The UE shall:

1>
release/ clear all current dedicated radio configurations except the MCG C-RNTI, the MCG security configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement configuration;

NOTE X:
Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig.

1>
if the spCellConfig in the masterCellGroupConfig includes the reconfigurationWithSync:

2>
release/ clear all current common radio configurations;

2>
use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>
else (full configuration after re-establishment):

2>
use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT);

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;
1>
for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):

2>
apply the specified configuration defined in 9.1.2 for the corresponding SRB;

2>
apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2;

2>
apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2; 

NOTE X: 
This is to get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after re-establishment) to a known state from which the reconfiguration message can do further configuration.

Editor’s Note: FFS_Standalone: Replace the following by corresponding handling of “PDU Sessions” and/or “Flows”. Remember: Current UE configuration refers to the current MCG and SCG configuration, i.e., it handles also DRBs associated with the S-KeNB prior to the HO/Re-establishment.

1>
for each eps-BearerIdentity value included in the drb-ToAddModList that is part of the current UE configuration:

2>
release the PDCP entity;

2>
release the RLC entity or entities;

2>
release the DTCH logical channel;

2>
release the drb-identity;

NOTE:
This will retain the eps-bearerIdentity but remove the DRBs including drb-identity of these bearers from the current UE configuration and trigger the setup of the DRBs within the AS using the new configuration. The eps-bearerIdentity acts as the anchor for associating the released and re-setup DRB. In the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel configurations).
1>
for each eps-BearerIdentity value that is part of the current UE configuration but not part of the drb-ToAddModList:

2>
perform DRB release as specified in 5.3.10.2;
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