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1 Introduction
In this contribution, we discuss how the handling of RLC bearer (and the RLC SN) in full configuration procedure. 

In NR, the full configuration (fullConfig Flag) could be used for the following 3 cases
· Handover
· First reconfiguration after re-establishment
· RRC Resume

In our understanding, the full configuration procedure in NR is slightly different from the one in LTE due to the concept of RLC bearers introduced in NR. However, there seems different view in the field. We propose to clarify that old RLC bearers are released due to full configuration.
2 Discussion
The full configuration (fullConfig Flag) is basically used to release all configuration with some exception. In LTE, according to the 36.331 5.3.5.8, the UE does NOT release PDCP and RLC configuration (of all RB) upon full configuration. For DRB, the configurations (including PDCP and RLC entities) will be released later. For SRB, it does not release the PDCP and RLC entities but only apply the default configuration if the SRB Id is still present in srb-ToAddModList. (See Annex A).

-------------------------------------------------------- LTE ------------------------------------------------------
1>	if the UE is connected to EPC:
2>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI,
-	the MCG security configuration,
-	the PDCP, RLC, logical channel configurations for the RBs,
-	the logged measurement configuration;
------------------------------------------------------------------------------------------------------------------------

However, in NR, the procedure text in 5.3.5.11 implies that fullConfig will release all except for configuration in radioBearerConfig and radioBearerConfig2. The field radioBearerConfig or radioBearerConfig2 contains the configurations of IE RadioBearerConfig, which includes both PDCP and SDAP configuration but NOT RLC configuration. (See Annex C). Therefore, all RLC bearers are released (including RLC entities of SRB1) as the result the first level 1> clause in 5.3.5.11.

-------------------------------------------------------- NR ----------------------------------------------------------
1>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10. The radio configuration does not include SRB1/SRB2 configurations and DRB configurations as configured by radioBearerConfig or radioBearerConfig2.
------------------------------------------------------------------------------------------------------------------------

Based on the description above and the procedure text in Annex A and Annex B, we could have following summary about RLC and PDCP configuration handling in full configuration. 

Observation 1: In LTE upon full configuration, PDCP and RLC configurations of SRB are kept at the beginning. The UE applies default PDCP/RLC configuration of a SRB later if the concerned SRB id is still present in srb-ToAddModList.

Observation 2: In NR upon full configuration, PDCP configuration are kept at the beginning but all RLC configuration are released.

For SRB in NR, the RLC bearer of SRB1 and SRB2 should be “added back” as per configuration from the NW. Adding back can happen by including corresponding radio bearer to srb-ToAddModList (apply default configuration) or explicitly via CellGroupConfig IE (rlc-BearerToAddModList). The RLC of SRB is “released and added” effectively in this procedure. So the RLC SN number of SRB should be reset to 0 even if reestablishRLC is not present.

Observation 3: In NR upon full configuration, the RLC bearers of SRB1/SRB2 are released at the beginning but should be added back in same RRC message. The RLC SN number of SRB1 and SRB2 should be reset to 0.

For DRB in NR, the NW should use explicit signaling (by (rlc-BearerToAddModList) to add back the corresponding RLC bearer if the concerned DRB (the PDU section) is intend to be kept after full configuration. Note that in the procedure text in full configuration section will only release the PDCP configuration as specified in 5.3.5.6.4. (See Green Highlight text in Annex B). The original RLC bearers are released at the beginning and should be added backed if needed. This is also indicated clearly in the red text below in RLC bearer add procedure.

----------------------------------- From 38.331 ----------------------------------
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For each RLC-BearerConfig received in the rlc-BearerToAddModList IE the UE shall:
1>	if the UE's current configuration contains an RLC bearer with the received logicalChannelIdentity within the same cell group:
2>	if reestablishRLC is received:
3>	re-establish the RLC entity as specified in TS 38.322 [4];
2>	reconfigure the RLC entity or entities in accordance with the received rlc-Config;
2>	reconfigure the logical channel in accordance with the received mac-LogicalChannelConfig;
NOTE:	The network does not re-associate an already configured logical channel with another radio bearer. Hence servedRadioBearer is not present in this case.
1>	else (a logical channel with the given logicalChannelIdentity is not configured within the same cell group, including the case when full configuration option is used):
2>	if the servedRadioBearer associates the logical channel with an SRB and rlc-Config is not included:
3>	establish an RLC entity in accordance with the default configuration defined in 9.2 for the corresponding SRB;
2>	else:
3>	establish an RLC entity in accordance with the received rlc-Config;
2>	if the servedRadioBearer associates the logical channel with an SRB and if mac-LogicalChannelConfig is not included:
3>	configure this MAC entity with a logical channel in accordance to the default configuration defined in 9.2 for the corresponding SRB;
2>	else:
3>	configure this MAC entity with a logical channel in accordance to the received mac-LogicalChannelConfig;
2>	associate this logical channel with the PDCP entity identified by servedRadioBearer.
-----------------------------------------------------------------------

Therefore, we suggest RAN2 to clarify that RLC bearers are released due to full configuration to avoid any potential IODT issue.

Proposal 1: RAN2 confirms that all RLC bearers (including SRB and DRB) are released upon full configuration. As a consequence, the RLC SN is reset to 0 if the corresponding RLC bearer is added back in the same RRC message.  

Based on previous analysis, we think that it is clear that current SPEC request UE to release all RLC bearers (including SRB and DRB) upon receiving full configuration. The RLC bearer could be added back in the same message. It is not a must to have a CR. However, considering that there is already different understanding from the field, it is worthwhile to clarify this in the SPEC. So, we propose the 38.331 CRs to clarify this.

Proposal 2: RAN2 to agree the CR in R2-2104140 (R15) and R2-2104143 (R16).
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Base on the discussion in section 2, we propose the following observations and proposals: 

Observation 1: In LTE upon full configuration, PDCP and RLC configurations of SRB are kept at the beginning. The UE applies default PDCP/RLC configuration of a SRB later if the concerned SRB id is still present in srb-ToAddModList.

Observation 2: In NR upon full configuration, PDCP configuration are kept at the beginning but all RLC configuration are released.

Observation 3: In NR upon full configuration, the RLC bearers of SRB1/SRB2 are released at the beginning but should be added back in same RRC message. The RLC SN number of SRB1 and SRB2 should be reset to 0.

Proposal 1: RAN2 confirms that all RLC bearers (including SRB and DRB) are released upon full configuration. As a consequence, the RLC SN is reset to 0 if the corresponding RLC bearer is added back in the same RRC message.  

Proposal 2: RAN2 to agree the CR in R2-2104140 (R15) and R2-2104143 (R16).







Annex A: Full Configuration procedure in 36.331
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The UE shall:
1>	if the UE is connected to EPC:
2>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI,
-	the MCG security configuration,
-	the PDCP, RLC, logical channel configurations for the RBs,
-	the logged measurement configuration;
1>	else if the UE is connected to 5GC:
2>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI,
-	the MCG security configuration,
-	the configurations (SDAP if configured, PDCP, RLC and logical channel) for the RBs;
NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig. In case (NG)EN-DC is configured, this also includes the entire NR SCG configuration. Such NR SCG configuration does not include the DRB configuration as configured by nr-RadioBearerConfig1 and nr-RadioBearerConfig2).
1>	if the RRCConnectionReconfiguration message includes the mobilityControlInfo:
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:
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>	if the UE is a NB-IoT UE; or
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;
2>	if the corresponding SRB was configured with NR PDCP and the UE is connected to EPC:
3>	release the NR PDCP entity and establish it with an E-UTRA PDCP entity and with the current (MCG) security configuration;
NOTE 1a:	The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the previously configured NR security algorithms.
3>	associate the RLC bearer of this SRB with the established PDCP entity;
NOTE 2:	This is to get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after reestablishment) to a known state from which the reconfiguration message can do further configuration.
2>	else if the UE is connected to 5GC:
3>	apply the corresponding default PDCP configuration for the SRB as specified in TS 38.331 [82], clause 9.2.1;
1>	for each srb-Identity value which was configured in the srb-ToAddModListExt but is not added in the RRC message configuring the full configuration:
2>	release the RLC entity or entities;
2>	release the DCCH logical channel;
2>	release the PDCP entity;
1>	if the UE is connected to EPC:
2>	for each eps-BearerIdentity value included in the drb-ToAddModList or nr-RadioBearerConfig1 or nr-RadioBearerConfig2 that is part of the current E-UTRA and NR UE configuration:
3>	release the E-UTRA or NR PDCP entity;
3>	release the RLC entity or entities;
3>	release the DTCH logical channel;
3>	release the drb-identity;
NOTE 3:	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 in clause 5.3.10.3 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).
2>	for each eps-BearerIdentity value that is part of the current E-UTRA and NR UE configuration but not added with same eps-BearerIdentity in drb-ToAddModList nor in nr-RadioBearerConfig1 nor in nr-RadioBearerConfig2:
3>	perform DRB release as specified in 5.3.10.2;
1>	if the UE is connected to 5GC:
2>	for each pdu-Session that is part of the current NR UE configuration:
3>	release the SDAP entity (clause 5.1.2 in TS 37.324 [97]);
3>	release the NR PDCP entity for each DRB associated to the pdu-Session;
3>	release the RLC entity or entities for each DRB associated to the pdu-Session;
3>	release the DTCH logical channel for each DRB associated to the pdu-Session;
3>	release the drb-identity for each DRB associated to the pdu-Session;
NOTE 4:	This will retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the current NR UE configuration and trigger the setup of the DRBs within the AS in clause 5.3.10.3 using the new configuration. The pdu-Session 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).
2>	for each pdu-Session that is part of the current NR UE configuration but not added with same pdu-Session in nr-RadioBearerConfig1 nor in nr-RadioBearerConfig2:
3>	if the procedure was triggered due to handover:
4>	indicate the release of the user plane resources for the pdu-Session to upper layers after successful handover;
3>	else:
4>	indicate the release of the user plane resources for the pdu-Session to upper layers immediately;



Annex B: Full Configuration procedure in 38.331

[bookmark: _Toc20425725][bookmark: _Toc29321121][bookmark: _Toc36219304][bookmark: _Toc36219980][bookmark: _Toc36513400][bookmark: _Toc46449458][bookmark: _Toc46489245][bookmark: _Toc52495079][bookmark: _Toc60781248][bookmark: _Toc67915295]5.3.5.11	Full configuration
The UE shall:
1>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10. The radio configuration does not include SRB1/SRB2 configurations and DRB configurations as configured by radioBearerConfig or radioBearerConfig2.
1>	if the spCellConfig in the masterCellGroup includes the reconfigurationWithSync (i.e., SpCell change):
2>	release/ clear all current common radio configurations;
2>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;
1>	else (full configuration after re-establishment or during RRC resume):
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the following:
-	parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
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2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;
NOTE 2:	This is to get the SRBs (SRB1 and SRB2 for reconfiguration with sync and SRB2 for resume and reconfiguration after re-establishment) to a known state from which the reconfiguration message can do further configuration.
1>	for each pdu-Session that is part of the current UE configuration:
2>	release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);
2>	release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;
NOTE 3:	This will retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the current UE configuration. Setup of the DRBs within the AS is described in clause 5.3.5.6.5 using the new configuration. The pdu-Session 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 pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-ToAddModList:
2>	if the procedure was triggered due to reconfiguration with sync:
3>	indicate the release of the user plane resources for the pdu-Session to upper layers after successful reconfiguration with sync;
2>	else:
3>	indicate the release of the user plane resources for the pdu-Session to upper layers immediately;





Annex C: RadioBearerConfig IE
RadioBearerConfig information element
-- ASN1START
-- TAG-RADIOBEARERCONFIG-START

RadioBearerConfig ::=                   SEQUENCE {
    srb-ToAddModList                        SRB-ToAddModList                                        OPTIONAL,   -- Cond HO-Conn
    srb3-ToRelease                          ENUMERATED{true}                                        OPTIONAL,   -- Need N
    drb-ToAddModList                        DRB-ToAddModList                                        OPTIONAL,   -- Cond HO-toNR
    drb-ToReleaseList                       DRB-ToReleaseList                                       OPTIONAL,   -- Need N
    securityConfig                          SecurityConfig                                          OPTIONAL,   -- Need M
    ...
}

SRB-ToAddModList ::=                    SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=                        SEQUENCE {
    srb-Identity                            SRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    discardOnPDCP                           ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}

DRB-ToAddModList ::=                    SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

DRB-ToAddMod ::=                        SEQUENCE {
    cnAssociation                           CHOICE {
        eps-BearerIdentity                      INTEGER (0..15),
        sdap-Config                             SDAP-Config
    }                                                                                               OPTIONAL,   -- Cond DRBSetup
    drb-Identity                            DRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    recoverPDCP                             ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}
DRB-ToReleaseList ::=                   SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

SecurityConfig ::=                      SEQUENCE {
    securityAlgorithmConfig                 SecurityAlgorithmConfig                                 OPTIONAL,   -- Cond RBTermChange1
    keyToUse                                ENUMERATED{master, secondary}                           OPTIONAL,   -- Cond RBTermChange
    ...
}



-- TAG-RADIOBEARERCONFIG-STOP
-- ASN1STOP

