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	Reason for change:
	1. The term "UE AS context" is not correct as it refers to "UE Inactive AS context" (section 5.3.1.1) and its corresponding definition there is not correct. The following two behaviours are expected based on section 5.3.8.3:
· Behavior 1: if the UE is moving from RRC_CONNECTED to RRC_INACTIVE, the UE stores the UE Inactive AS context;

· Behavior 2: if the UE is moving from RRC_INACTIVE back into RRC_INACTIVE, the UE replaces original UE Inactive AS context;

However section 5.3.1.1 only describe behaviour 1 above.
2. The term "AS security context" is ambiguous and not defined in TS 38.331 (section 5.3.3.4 and section 5.4.3.4).
3. There is an FFS (section 5.3.13.2) for the SCG configuration that was already addressed in the agreements of RAN2#99 meeting: "=>  For MR-DC and NR-DC we will not support that the UE can resume the DC configuration after the UE returns from suspended/inactive in Rel-15".

4. Upon initiating resume procedure (section 5.3.13.2), the UE releases the current configuration, specifically the dedicated Serving Cell, delayBudgetReportingConfig and overheatingAssistanceConfig. This suppose to refer to the configuration in used before getting into RRC_INACTIVE (i.e. when UE was previously RRC_CONNECTED). However it is not clear which configuration this actually refers to due to the terminology used and the procedure where the statement appears. E.g. it may be mis-understood as other configurations that may be used by the UE when resuming (e.g. PHY configuration), or it may imply that UE also releases the RRC_INACTIVE configuration (which would not be desirable e.g. if the UE were sent back into RRC_INACTIVE again when rejecting the resumption).

5. In the actions related to the transmission of RRCResumeRequest, the RRC configuration is restored (section 5.3.13.3). However this is not required until RRCResume is received (section 5.3.13.4). Moreover this restored configuration would be unnecessarily when MSG4 were RRCReject or RRCSetup or RRCRelease. In addition, the following configuration should not be restored after resuming: SCellConfig, secondaryCellGroup and otherConfig (which includes delayBudgetReportingConfig, and overheatingAssistanceConfig). 
6. In the actions related to the transmission of RRCResumeRequest, lower layers are configured to apply integrity protection and ciphering to all radio bearers expect SRB0 (section 5.3.13.3). However this is not strictly required until RRCResume were received (section 5.3.13.4) for similar reasons as it was also explained in previous change #5. The activation for SRB1 would be required in some cases, however for other radio bearers, it may be unnecessarily configured (when MSG4 were RRCReject or RRCSetup or RRCRelease).

7. Upon reception of RRCSetup (section 5.3.3.4), two different sentences address the release of the radio resources and configurations when this could be combined in one to avoid misunderstanding. In addition, current text includes the release of the default L1 parameters that were applied (which should not be the case).


	
	

	Summary of change:
	1. Correct the references to "UE Inactive AS context" and include the description for the scenario when the UE is moving from RRC_INACTIVE back into RRC_INACTIVE, the UE replaces the stored UE Inactive AS context (in TP#1 for section 5.3.1.1).
2. Change the term to "AS security context" for the securityConfig (in TP#2 for section 5.3.3.4 and in TP#8 for section 5.4.3.4).
3. Remove "Editor's Note: FFS Whether SCG configuration should be released or whether that should be treated as any other configuration (i.e. with delta signalling)" (in TP#4 for section 5.3.13.2).

4. Move the release of current configuration (including the dedicated Serving Cell, the delayBudgetReportingConfig and the overheatingAssistanceConfig) to the sub-clause when UE is actually moved into RRC_INACTIVE (in TP#3 for section 5.3.8.3), instead of doing this during the resumption (in TP#4 for section 5.3.13.2). Note that a more complete and clearer sentence is used to indicate that UE shall release all current parameters that were just stored in the UE Inactive AS connected with the exception of suspendConfig (which cannot be released as its information is used by UE in RRC_INACTIVE). In addition the stop of related timers (i.e. T342 and T345) is also moved.

5. Restore the UE's configuration from UE Inactive AS concept upon reception of RRCResume (in TP#6 for section 5.3.13.4) instead of doing it upon transmission of RRCResumeRequest (TP#5 in section 5.3.13.3). It is also excluded the restored of the secondaryCellGroup, the SCellConfig and the otherConfig (which includes delayBudgetReportingConfig, and overheatingAssistanceConfig).

Moreover two sentences are combined as they overlap (addressing both the restored of similar parameters).
6. In the actions related to the transmission of RRCResumeRequest, lower layers are configured to apply integrity protection and ciphering only for SRB1 (TP#5 in section 5.3.13.3). 
Upon reception of RRCResume, lower layers are configured to apply integrity protection and ciphering for all radio bearers except SRB1 and SRB0 (TP#6 in section 5.3.13.4).

7. When releasing the radio resources (TP#2 in section 5.3.3.4): to exclude the detault L1 parameter, the defult MAC Cell Group, and the CCCH configuration.

Impact Analysis:
Impacted functionality: 

Standalone; UEs configured with RRC_INACTIVE.
Inter-operability:

1.
If the network is implemented according to the CR and the UE is not, the mismatch between the network and the UE may happen for a UE in RRC_INACTIVE on the hanlding of its configurations when previously RRC_CONNECTED, or for the AS security context.
2.
If the UE is implemented according to the CR and the network is not, the mismatch between the network and the UE may happen for a UE in RRC_INACTIVE on the hanlding of its configurations when previously RRC_CONNECTED, or for the AS security context.


	
	

	Consequences if not approved:
	1. Unclear references and description are used for "UE Inactive AS context".  
2. Unclear reference when using "AS security context"
3. Handling of SCG configuration during resume proc. is not addressed. 

4. The release of current UE's configuration when moving into RRC_INACTIVE is unclear and not complete. 
5. Unnecessary actions are done by a UE when transmiting RRCResumeRequest or RRCResumeRequest1 and MSG4 is other message than RRCResume. The SCellConfig, and secondaryCellGroup configurations are restored after resuming when this is not agreed UE behaviour. 
6. Same as for point #5 applies here.

7. When resuming, the release of the default L1 parameters happens upon reception of RRCSetup, and this should not be the case.
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	1st Text Proposal Change 


5.3.1.1
RRC connection control

RRC connection establishment involves the establishment of SRB1. The network completes RRC connection establishment prior to completing the establishment of the NG connection, i.e. prior to receiving the UE context information from the 5GC. Consequently, AS security is not activated during the initial phase of the RRC connection. During this initial phase of the RRC connection, the network may configure the UE to perform measurement reporting, but the UE only sends the corresponding measurement reports after successful security activation. However, the UE only accepts a re-configuration with sync message when security has been activated.

Upon receiving the UE context from the 5GC, the RAN activates AS security (both ciphering and integrity protection) using the initial security activation procedure. The RRC messages to activate security (command and successful response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response to the message used to activate security is not ciphered, while the subsequent messages (e.g. used to establish SRB2 and DRBs) are both integrity protected and ciphered. After having initiated the initial security activation procedure, the network may initiate the establishment of SRB2 and DRBs, i.e. the network may do this prior to receiving the confirmation of the initial security activation from the UE. In any case, the network will apply both ciphering and integrity protection for the RRC reconfiguration messages used to establish SRB2 and DRBs. The network should release the RRC connection if the initial security activation and/ or the radio bearer establishment fails.

The release of the RRC connection normally is initiated by the network. The procedure may be used to re-direct the UE to an NR frequency or an E-UTRA carrier frequency.

The suspension of the RRC connection is initiated by the network. When the RRC connection is suspended, the UE stores or replaces, when applicable, the UE Inactive AS context and any configuration received from the network, and transits to RRC_INACTIVE state. The RRC message to suspend the RRC connection is integrity protected and ciphered.

The resumption of a suspended RRC connection is initiated by upper layers when the UE needs to transit from RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer to perform a RNA update or by RAN paging from NG-RAN. When the RRC connection is resumed, network configures the UE according to the RRC connection resume procedure based on the stored UE Inactive AS context and any RRC configuration received from the network. The RRC connection resume procedure re-activates security and re-establishes SRB(s) and DRB(s).

In response to a request to resume the RRC connection, the network may resume the suspended RRC connection and send UE to RRC_CONNECTED, or reject the request to resume and send UE to RRC_INACTIVE (with a wait timer), or directly re-suspend the RRC connection and send UE to RRC_INACTIVE, or directly release the RRC connection and send UE to RRC_IDLE, or instruct the UE to initiate NAS level recovery (in this case the network sends an RRC setup message).

Editor′s Note
FFS NE-DC, NR-NR-DC related aspects.
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5.3.3.4
Reception of the RRCSetup by the UE

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

1>
if the RRCSetup is received in response to an RRCReestablishmentRequest; or

1>
if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:

2>
discard any stored UE Inactive AS context and current suspendConfig;

2>
discard any current securityConfig, KRRCenc key, KRRCint key, KUPint key and KUPenc key;

2>
release all radio resources except for the default L1 parameter values, the default MAC Cell Group configuration and CCCH configuration, including release of the RLC entities, of the associated PDCP entities and of SDAP;


2>
indicate to upper layers fallback of the RRC connection;
2>
stop timer T380, if running;

1>
perform the cell group configuration procedure in accordance with the received masterCellGroup and as specified in 5.3.5.5;

1>
perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as specified in 5.3.5.6;

1>
if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;

1>
stop timer T300, T301 or T319 if running;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4.

1>
stop timer T302, if running;
1>
stop timer T320, if running;

1>
if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:

2>
enter RRC_CONNECTED;

2>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCSetupComplete message as follows:

2>
if upper layers provide an 5G-S-TMSI:

3>
if the RRCSetup is received in response to an RRCSetupRequest:

4>
set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI-Part2;

3>
else:

4>
set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI;

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;

2>
if upper layers provide the 'Registered AMF':

3>
include and set the registeredAMF as follows:

4>
if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:

5>
include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;

4>
set the amf-Identifier to the value received from upper layers;

3>
include and set the guami-Type to the value provided by the upper layers;

2>
if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):

3>
include the s-nssai-List and set the content to the values provided by the upper layers;

2>
set the dedicatedNAS-Message to include the information received from upper layers;

1>
submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends
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5.3.8.3
Reception of the RRCRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>
stop timer T380, if running;

1>
stop timer T320, if running;

1>
stop timer T390, if running;
1>
stop timer T342, if running;

1>
stop timer T345, if running;
1>
if the security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;

1>
if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:

2>
if cnType is included:

3>
after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;

NOTE:
Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cnType, is up to UE implementation.

1>
if the RRCRelease message includes the cellReselectionPriorities:

2>
store the cell reselection priority information provided by the cellReselectionPriorities;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if deprioritisationReq is included:

2>
start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;

2>
store the deprioritisationReq until T325 expiry;

1>
if the RRCRelease includes suspendConfig:

2>
apply the received suspendConfig;

2>
reset MAC and release the default MAC Cell Group configuration, if any;

2>
re-establish RLC entities for SRB1;

2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:

3>
stop the timer T319 if running;

3>
in the stored UE Inactive AS context:

4>
replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;

4>
replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;

4>
replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;

4>
replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;

4>
replace the suspendConfig with the current suspendConfig;

2>
else:

3>
store in the UE Inactive AS Context the received suspendConfig, all current parameters configured with RRCReconfiguration or RRCResume, the current KgNB and KRRCint keys, the ROHC state, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
release all current parameters configured except the current configuration provided by RRCRelease, the radio bearer configuration and the stored UE Inactive AS Context;
2>
suspend all SRB(s) and DRB(s), except SRB0;
2>
indicate PDCP suspend to lower layers of all DRBs;

2>
if the t380 is included:

3>
start timer T380, with the timer value set to t380;

2>
if the RRCRelease message is including the waitTime:

3>
start timer T302 with the value set to the waitTime;

3>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

2>
indicate the suspension of the RRC connection to upper layers;

2>
enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];

1>
else

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.
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5.3.13.2
Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE) requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.

Upon initiation of the procedure, the UE shall:


1>
if the resumption of the RRC connection is triggered by response to NG-RAN paging:

2>
select '0' as the Access Category;

2>
perform the unified acccess control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities provided by upper layers;

3>
if the access attempt is barred, the procedure ends;

1>
else if the upper layers provide an Access Category and one or more Access Identities upon requesting the resumption of an RRC connection:

2>
perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;

2>
set the resumeCause in accordance with the information received from upper layers;

3>
if the access attempt is barred, the procedure ends;

1>
else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:

2>
if an emergency service is ongoing:

NOTE:
How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3>
select '2' as the Access Category;

2>
else:

3>
select '8' as the Access Category;

2>
perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities to be applied as specified in TS 24.501 [23];

3>
if the access attempt is barred:

4>
set the variable pendingRnaUpdate to true;

4>
the procedure ends;


1>
apply the default L1 parameter values as specified in corresponding physical layer specifications, except for the parameters for which values are provided in SIB1;

1>
apply the default SRB1 configuration as specified in 9.2.1;

1>
apply the default MAC Cell Group configuration as specified in 9.2.2;



1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SIB1;

1>
start timer T319;

1>
set the variable pendingRnaUpdate to false;

1>
initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.
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5.3.13.3
Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message

The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:

1>
if field useFullResumeID is signalled in SIB1:

2>
select RRCResumeRequest1 as the message to use;

2>
set the resumeIdentity to the stored fullI-RNTI value;

1>
else:

2>
select RRCResumeRequest as the message to use;

2>
set the shortResumeIdentity to the stored shortI-RNTI value;

1>
restore the securityConfig, and the KgNB and KRRCint keys from the UE Inactive AS context;

1>
set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:

2>
over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarResumeMAC-Input;

2>
with the restored KRRCint key and the previously configured integrity protection algorithm; and

2>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

Editor's Note: FFS Additional input to VarResumeMAC-Input (replay attacks mitigation).


1>
derive the KgNB key based on the current KgNB or the NH, using the stored nextHopChainingCount value, as specified in TS 33.501 [11];

1>
derive the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;

1>
configure lower layers to apply integrity protection for SRB1 using the configured algorithm and the KRRCint key derived in this subclause immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;


1>
configure lower layers to apply ciphering for SRB1 and to apply the configured ciphering algorithm, the KRRCenc key derived in this subclause, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;

1>
re-establish PDCP entities for SRB1;

1>
resume SRB1;

1>
submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.

NOTE 2:
Only DRBs with previously configured UP ciphering shall resume ciphering.

If lower layers indicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation.
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5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

1>
stop timer T319;
1>
stop timer T380, if running;

1>
restore the remaining configurations from the UE Inactive AS context except the SCellConfig, the secondaryCellGroup and the otherConfig;
1>
if the RRCResume includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;

1>
else:

2>
if drb-ContinueROHC is included:

3>
indicate to lower layers that drb-ContinueROHC is configured;


1>
configure lower layers to apply integrity protection for all radio bearers except SRB0 and SRB1 using the configured algorithm and the KRRCint key and KUPint key derived in subclause 5.3.13.3, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;

NOTE 1:
Only DRBs with previously configured UP integrity protection shall resume integrity protection.

1>
configure lower layers to apply ciphering for all radio bearers except SRB0 and SRB1 and, to apply the configured ciphering algorithm, the KRRCenc key and the KUPenc key derived in subclause 5.3.13.3, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;

1>
discard the UE Inactive AS context except the ran-NotificationAreaInfo;

1>
if the RRCResume includes the masterCellGroup:

2>
perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;

1>
if the RRCResume includes the radioBearerConfig:

2>
perform the radio bearer configuration according to 5.3.5.6;

1>
resume SRB2 and all DRBs;

1>
if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;

1>
stop timer T320, if running;

1>
if the RRCResume message includes the measConfig:

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

1>
resume measurements if suspended;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4.

1>
stop timer T302, if running;

1>
enter RRC_CONNECTED;

1>
indicate to upper layers that the suspended RRC connection has been resumed;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of the of RRCResumeComplete message as follows:

2>
if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received from upper layers;

2>
if the upper layer provides a PLMN, set the selectedPLMN-Identity to PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>
if the masterCellGroup contains the reportUplinkTxDirectCurrent:

3>
include the uplinkTxDirectCurrentList;

1>
submit the RRCResumeComplete message to lower layers for transmission;

1>
the procedure ends.
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5.4.3.4
Successful completion of the mobility from NR

Upon successfully completing the handover, at the source side the UE shall:

1>
reset MAC;

1>
stop all timers that are running;

1>
release ran-NotificationAreaInfo, if stored;

1>
release the securityConfig, the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key, if stored;

1>
release all radio resources, including release of the RLC entity and the MAC configuration;

1>
if delta configuration is used:

2>
maintain source RAT configuration of PDCP and SDAP for applicable RBs which is used for target RAT RBs;

1>
else:

2>
release the associated PDCP entity and SDAP entity for all established RBs;

1>
indicate the release of the RRC connection to upper layers together with the release cause 'other'.
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