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1 Introduction

At RAN2#98 there was some discussion on the bearer type unification issue, with the intention to save complexity in protocol maintenance and equipment implementation. However, no agreements have been made so far on the detailed solution. In order to progress the issue, the intention of this contribution is to share some views on this aspect.
2 Consideration on the bearer type harmonization
In LTE DC, three bearer types are defined
· MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MeNB to use MeNB resources only. 
· SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SeNB to use SeNB resources.

· Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MeNB and the SeNB to use both MeNB and SeNB resources.

For the addition/modification of bearer and for each case of bearer type change among the three bearer types, separate description has been captured in the protocol in a case by case way to describe the desired UE behaviour. The current description in LTE can be found in annex A. 

In LTE, since we have only three bearer types, the complexity to specify the behaviour in a case by case way is acceptable. However, in NR, including LTE/NR tight interworking, more types of bearer have been introduced so far to provide flexible service for different scenarios. The different bearer types on the current table are given as follow:

· MCG bearer

· SCG bearer

· MCG split bearer 
· SCG split bearer

· MCG duplicated bearer for CA
· SCG duplicated bearer for CA
With the newly introduced bearer types, to describe the bearer type related operation (e.g. bearer type add/mod/release and bearer type change) in a cases by case way will lead to huge complexity in both protocol maintenance and equipment implementation. So, in order to reduce complexity, we also agree that the number of bearer types should be reduced.
Observation 1: In order to save complexity in both protocol maintenance and equipment implementation, the number of bearer types should be reduced.
Based on the definition of all the bearer types introduced in NR, it can be observed all the bearer types are identified by the following two level configurations:
· Level 1: In which node, the bearer is anchored (i.e. the UP connection to core network is terminated). 
· Level 2: Whether there is a secondary path and in which node the secondary path locates.

Based on the two level configuration listed above, it can be observed that all the bearer type can be described as the combination of the two level configurations:
Table 1: Description of bearer type based on the combination of the two level configurations

	
	Anchored in MCG
	Anchored in SCG

	No Secondary PATH
	MCG bearer
	SCG bearer

	Secondary path in MCG
	MCG duplicated bearer
	SCG split bearer

	Secondary path in SCG
	MCG split bearer
	SCG duplicated bearer


Observation 2: All the bearer types can be described as the combination of:
· In which node the bearer is anchored

· Whether there is a secondary path and in which node the secondary path locates
Based on the observation 2, one alternative to reduce the number of bearer types is to decouple the bearer type and the configuration of secondary path. Once the configuration of secondary path is removed, only two bearer types will exist: 
· MCG anchored bearer: The DRB is terminated in MN.

· SCG anchored bearer: The DRB is terminated in SN.
For the MCG anchored bearer, the DRB information (e.g. DRB-ToAddMod), including the configuration of PDCP, RLC and logical channel which are located in MN, should be generated by MN as part of the MN RRC configuration. And for the SCG anchored bearer, the DRB configuration should be generated by SN as part of the SN RRC configuration.
With the MCG anchored bearer and SCG anchored bearer, in order to describe split and duplication, which require secondary logical channels, one additional information element will be used to carry the configuration of secondary path, including the configuration of RLC/Logical channel parameters for the secondary path. Besides the RLC/Logical channel parameters, one anchored DRB ID should be included to indicate to which DRB the secondary path should be linked to. For the case that the secondary path is located in MN, the secondary path configuration should be provided by MN as part of MN RRC configuration, and for the case that the secondary path is located in SN, the secondary path configuration should be generated by SN as part of the SN RRC configuration.
Table 1 summarizes the configuration of each kind of bearer in EN-DC based on the DRB information and the independent secondary path information.
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Table 1: Example of configuration of each kind of bearer in EN-DC
Based on the figure above, it can be observed that all the kind of bearers can be described/configured based on the combination of MCG/SCG bearer and secondary path, and the configuration of secondary path should be generated by the node in which the secondary path locates.
· MCG bearer => MCG anchored bearer

· SCG bearer=>  SCG anchored bearer

· MCG split bearer=>  MCG anchored bearer + secondary PATH in SN

· SCG split bearer=>  SCG anchored bearer + secondary PATH in MN

· MCG duplicated bearer for CA=>  MCG anchored bearer + secondary PATH in MN

· SCG duplicated bearer for CA=>  SCG anchored bearer + secondary PATH in SN

Since only two bearer types need to be defined, we will only have two kinds of bearer type changes, which are:
1. MCG anchored bearer to SCG anchored bearer

2. SCG anchored bearer to MCG anchored bearer

For the bearer type change between MCG anchored bearer and SCG anchored bearer, the bearer type change procedure between MCG bearer and SCG bearer defined in LTE can be considered as a baseline. 
For the addition/release of secondary path, since PDCP does not need to be reconfigured, the PDCP re-establishment is not needed and the impact can be limited to the secondary path itself.
Table 2 summarizes the expected configuration and UP behavior for the “bearer type change” using the combination of reduced bearer type change and secondary path.
Table 2: Summary of expected configuration and UP behavior for the “bearer type change”
	
	MN RRC configuration
	SN RRC configuration
	UE UP behaviour

	MCG bearer -> SCG bearer
	Modify/release the SDAP related information, if necessary (for option 4/7)
	Include the related DBR in drb-ToAddModListSCG-MRDC
Modify/Addition the SDAP (for option 4/7)
	re-establish the PDCP according to drb-ToAddModListSCG-MRDC  and trigger the PDCP recovery.

Release the MCG LTE RLC and DTCH logical channel.
Establish the SCG SN LTE RLC and DTCH logical channel according to the configuration given in drb-ToAddModListSCG-MRDC.

Addition/Modify/Release the SDAP in both MN and SN side accordingly, for option 4/7.

	SCG bearer-> MCG bearer
	Include the related DBR in drb-ToAddModList and set the drb-TypeChange to “ToMCG”.

Modify/Addition the SDAP (for option 4/7)
	Modify/release the SDAP related information, if necessary (for option 4/7)
	Re-establish the PDCP according to drb-ToAddModList and trigger the PDCP recovery.

Release the SCG LTE RLC and DTCH logical channel.
Establish the MCG SN LTE RLC and DTCH logical channel according to the configuration given in drb-ToAddModList.

Addition/Modify/Release the SDAP in both MN and SN side accordingly, for option 4/7.

	MCG bearer -> SCG split bearer
	[The content for MCG bearer -> SCG bearer] + 

Add secondary path in sPATH-ToAddModList for the DRB related
	[The content for MCG bearer -> SCG bearer]


	[All the behavior in MCG bearer -> SCG bearer] – Note1

[Behaviour for sPATH addition] in MCG – Note 2


	SCG split bearer-> MCG bearer
	[The content for SCG bearer -> MCG bearer] + 

Remove the secondary path in sPATH-ToRelList for the DRB related
	[The content for SCG bearer -> MCG bearer] + 


	[All the behavior in SCG bearer -> MCG bearer] – Note3

[Behaviour for sPATH release] in MCG – Note 4


	MCG bearer -> MCG duplicated bearer
	Add the secondary path in sPATH-ToAddModList for the DRB related
	N/A
	[Behaviour for sPATH addition] in MCG – Note 2


	MCG duplicated bearer -> MCG bearer
	Remove the secondary path in sPATH-ToRelList for the DRB related
	
	[Behaviour for sPATH release] in MCG – Note 4
PDCP recovery – Note 5

	MCG bearer -> MCG split bearer
	N/A
	Add the secondary path in sPATH-ToAddModList for the DRB related
	[Behaviour for sPATH addition] in SCG – Note 2


	MCG split bearer->

MCG bearer
	N/A
	Remove the secondary path in sPATH-ToRelList for the DRB related
	[Behaviour for sPATH release] in SCG – Note 4
PDCP recovery – Note 5

	MCG split bearer->

SCG split bearer
	[The content for SCG bearer -> MCG bearer] + 

Add the secondary path in sPATH-ToAddModList for the DRB related
	[The content for SCG bearer -> MCG bearer]

Remove the secondary path in sPATH-ToRelList for the DRB related
	[All the behavior in MCG bearer -> SCG bearer] – Note1

[Behaviour for sPATH addition] in MCG – Note 2
[Behaviour for sPATH release] in SCG – Note 4 

	SCG split bearer-> MCG split bearer
	[The content for SCG bearer -> MCG bearer] + 

Remove the secondary path in sPATH-ToRelList for the DRB related
	[The content for SCG bearer -> MCG bearer] + 

Add the secondary path in sPATH-ToAddModList for the DRB related
	[All the behavior in SCG bearer -> MCG bearer] – Note3

[Behaviour for sPATH release] in MCG – Note 4
 [Behaviour for sPATH addition] in SCG – Note 2

	SCG bearer -> SCG split bearer
	Add the secondary path in sPATH-ToAddModList for the DRB related
	N/A
	[Behaviour for sPATH addition] in MCG – Note 2

	SCG Split bearer-> SCG bearer
	Remove the secondary path in sPATH-ToRelList for the DRB related
	N/A
	[Behaviour for sPATH release] in MCG – Note 4
PDCP recovery – Note 5

	SCG bearer->SCG duplicated bearer
	N/A
	Add the secondary path in sPATH-ToAddModList for the DRB related
	[Behaviour for sPATH addition] in SCG – Note 2

	SCG duplicated bearer-> SCG bearer
	N/A
	Remove the secondary path in sPATH-ToRelList for the DRB related
	[Behaviour for sPATH release] in SCG – Note 4
PDCP recovery – Note 5


Note1: [All the behaviour in MCG bearer -> SCG bearer] refers to the behaviour captured in the “UE UP behaviour” of “MCG bearer -> SCG bearer” (i.e. first use case of this table)

Note2: [Behaviour for sPATH addition] in MCG/SCG refers to the behaviour that “Establish the MCG/SCG RLC and DTCH for the secondary PATH  and associated the newly established RLC/logical with anchored DRB”.

Note3: [All the behaviour in SCG bearer -> MCG bearer] refers to the behaviour captured in the “UE UP behaviour” of “SCG bearer -> MCG bearer” (i.e. Second use case of this table)

Note3: [Behaviour for sPATH release] in MCG/SCG refers to the behaviour that “Release the MCG/SCG RLC and DTCH for the secondary PATH of the anchored DRB”.
Note5：PDCP recovery can be triggered by PDCP itself whenever a mapped secondary LCH is released.
Based on the analysis and the details in Table 2, it can be observed that all the bearer type changes among different kind of bearers (e.g. MCG bearer/SCG bearer/MCG split bearer/SCG split bearer, etc.) can be processed as a combination of bearer type change between MCG anchored bearer and SCG anchored bearer, and an addition/modification/release of secondary path. With this kind of combination, we only need to specify/implement the behaviour of bearer type change between MCG anchored/SCG anchored bearer and the behaviour of the secondary path addition/release separately, which saves complexity in both protocol maintenance and equipment implementation considerably, compared to process it in a case by case way, just like what we have in LTE DC. 
Observation 3: Based all the analysis above, the following advantages can be achieved by decoupling the bearer type and the configuration of secondary path:

· We only need to specify the expected behavior for the bearer type change between MCG anchored bearer and SCG anchored bearer, and the addition/release/medication of secondary path, which saves complexity in both protocol maintenance and equipment implementation.

· Based on the configuration of secondary path, a common configuration framework can be used for both the split bearer and duplicated bearer.
· Based on the configuration of secondary path, a forward compatible solution is defined to support multiple connections in future releases.

· With the configuration framework based on the MCG anchored bearer/SCG anchored bearer and the configuration of secondary path, MN and SN only need to provide the configuration within their own node as a part of their own RRC configuration, which keeps a clear isolation between MN and SN in NW side. 
· MN and SN can use their own PDCP protocols and security configuration (including both security key and algorithm), which leads to lower requirements on the upgrade of legacy LTE equipments and keeps a clear isolation between MN and SN.
Taking all the advantages listed above into account, we suggest the following proposals:
Proposal 1: Decouple the bearer type with the existence of secondary logical channel, and only define two bearer types based on in which node the DRB is terminated: 

· MCG anchored bearer: The DRB is terminated in MN.

· SCG anchored bearer: The DRB is terminated in SN.

Proposal 2: One independent configuration of secondary path is used to configure the split or duplicated logical channel. And there will be a mapping between the secondary path and DRB. The secondary PATH can be located in either the node where the DRB anchored (for the purpose of duplication in CA) or in the other node (for the purpose of split or duplication in DC).

Proposal 3: Describe the different kinds of bearer based on the combination of bearer type and the configuration of secondary path.

· MCG bearer
=>
MCG anchored bearer

· SCG bearer
=>
SCG anchored bearer

· MCG split bearer
=>
MCG anchored bearer + secondary PATH in SN

· SCG split bearer
=> 
SCG anchored bearer + secondary PATH in MN

· MCG duplicated bearer for CA
=>
MCG anchored bearer + secondary PATH in MN

· SCG duplicated bearer for CA
=>
SCG anchored bearer + secondary PATH in SN

Proposal 4: The configuration of secondary PATH should be included as part of the RRC configuration of the nodes (e.g. MN or SN) in which the secondary PATH locates. E.g. in case the secondary PATH is located in SN, then the configuration of secondary PATH should be included in the encoded SN RRC message. Otherwise, the configuration should be included in the RRC configuration of MN.

Proposal 5: For each secondary PATH, the following parameters should be configured.

· Secondary logical channel ID, which shares the same LCH ID space of the related node.

· Anchored DRB ID, i.e. which DRB ID the secondary LCH is mapped to

· RLC-config, the RLC configuration of the secondary LCH

· Secondary logical channel mode (duplication or split)

· Logical Channel configuration (LCP related parameters), which may only be needed for the split mode secondary LCH. For the duplicated mode sLCH, the logical channel configuration is the same as the logical channel configuration of the related DRB configured in drb-ToAddMod.
Proposal 6: All the bearer type changes among different kind of bearers (e.g. MCG bearer/SCG bearer/MCG split bearer/SCG split bearer, etc) should be processed as a combination of bearer type change between MCG anchored bearer and SCG anchored bearer, and an addition/modification/release of secondary path.

Based on the proposals above, one example for the expected description in LTE RRC specs for LTE/NR tight interworking is given in Annex B, and the related example for ASN.1 is given in Annex C.
3 Conclusion

It is proposed that RAN2 discusses and adopts the following observations and proposals:
Observation 1: In order to save complexity in both protocol maintenance and equipment implementation, the number of bearer types should be reduced.

Observation 2: All the bearer types can be described as the combination of:

· In which node the bearer is anchored

· Whether there is a secondary path and in which node the secondary path locates
Observation 3: Based all the analysis in this paper, the following advantages can be achieved by decouple the bearer type and the configuration of secondary path:

· We only need to specify the expected behavior for the bearer type change between MCG anchored bearer and SCG anchored bearer, and the addition/release/medication of secondary path, which saves complexity in both protocol maintenance and equipment implementation.

· Based on the configuration of secondary path, a common configuration framework can be used for both the split bearer and duplicated bearer.

· Based on the configuration of secondary path, a forward compatible solution is defined to support multiple connections in future releases.

· With the configuration framework based on the MCG anchored bearer/SCG anchored bearer and the configuration of secondary path, MN and SN only need to provide the configuration within their own node as a part of their own RRC configuration, which keeps a clear isolation between MN and SN in NW side. 
· MN and SN can use their own PDCP protocols and security configuration (including both security key and algorithm), which leads to lower requirements on the upgrade of legacy LTE equipments and keeps a clear isolation between MN and SN.

Proposal 1: Decouple the bearer type with the existence of secondary logical channel, and only define two bearer types based on in which node the DRB is terminated: 

· MCG anchored bearer: The DRB is terminated in MN.

· SCG anchored bearer: The DRB is terminated in SN.

Proposal 2: One independent configuration of secondary path is used to configure the split or duplicated logical channel. And there will be a mapping between the secondary path and DRB. The secondary PATH can be located in either the node where the DRB anchored (for the purpose of duplication in CA) or in the other node (for the purpose of split or duplication in DC).

Proposal 3: Describe the different kinds of bearer based on the combination of bearer type and the configuration of secondary path.

· MCG bearer
=>
MCG anchored bearer

· SCG bearer
=>
SCG anchored bearer

· MCG split bearer
=>
MCG anchored bearer + secondary PATH in SN

· SCG split bearer
=> 
SCG anchored bearer + secondary PATH in MN

· MCG duplicated bearer for CA
=>
MCG anchored bearer + secondary PATH in MN

· SCG duplicated bearer for CA
=>
SCG anchored bearer + secondary PATH in SN

Proposal 4: The configuration of secondary PATH should be included as part of the RRC configuration of the nodes (e.g. MN or SN) in which the secondary PATH locates. E.g. in case the secondary PATH is located in SN, then the configuration of secondary PATH should be included in the encoded SN RRC message. Otherwise, the configuration should be included in the RRC configuration of MN.

Proposal 5: For each secondary PATH, the following parameters should be configured.

· Secondary logical channel ID, which shares the same LCH ID space of the related node.

· Anchored DRB ID, i.e. which DRB ID the secondary LCH is mapped to

· RLC-config, the RLC configuration of the secondary LCH

· Secondary logical channel mode (duplication or split)

· Logical Channel configuration (LCP related parameters), which may only be needed for the split mode secondary LCH. For the duplicated mode sLCH, the logical channel configuration is the same as the logical channel configuration of the related DRB configured in drb-ToAddMod.
Proposal 6: All the bearer type changes among different kind of bearers (e.g. MCG bearer/SCG bearer/MCG split bearer/SCG split bearer, etc) should be processed as a combination of bearer type change between MCG anchored bearer and SCG anchored bearer, and an addition/modification/release of secondary path.
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Annex A: Current description in LTE DC 

------------------------------------------- FROM 36.331 START -----------------------------------------
5.3.10.3a1
DC specific DRB addition or reconfiguration

For the drb-Identity value for which this procedure is initiated, the UE shall:
1>
if drb-ToAddModListSCG is received and includes the drb-Identity value; and drb-Identity value is not part of the current UE configuration (i.e. DC specific DRB establishment):

2>
if drb-ToAddModList is received and includes the drb-Identity value (i.e. add split DRB):
3>
establish a PDCP entity and configure it with the current MCG security configuration and in accordance with the pdcp-Config included in drb-ToAddModList;

3>
establish an MCG RLC entity and an MCG DTCH logical channel in accordance with the rlc-Config, logicalChannelIdentity and logicalChannelConfig included in drb-ToAddModList;

3>
establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the rlc-ConfigSCG, logicalChannelIdentitySCG and logicalChannelConfigSCG included in drb-ToAddModListSCG;

2>
else (i.e. add SCG DRB):
3>
establish a PDCP entity and configure it with the current SCG security configuration and in accordance with the pdcp-Config included in drb-ToAddModListSCG;

3>
establish an SCG RLC entity or entities and an SCG DTCH logical channel in accordance with the rlc-ConfigSCG, logicalChannelIdentitySCG and logicalChannelConfigSCG included in drb-ToAddModListSCG;

2>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;

1>
else (i.e. DC specific DRB modification; drb-ToAddModList and/ or drb-ToAddModListSCG received):

2>
if the DRB indicated by drb-Identity is a split DRB:

3>
if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange is included and set to toMCG (i.e. split to MCG):
4>
release the SCG RLC entity and the SCG DTCH logical channel;

4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4>
reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;

3>
else (i.e. reconfigure split):

4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4>
reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;

4>
reconfigure the SCG RLC entity and/ or the SCG DTCH logical channel in accordance with the rlc-ConfigSCG and logicalChannelConfigSCG, if included in drb-ToAddModListSCG;

2>
if the DRB indicated by drb-Identity is an SCG DRB:

3>
if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange is included and set to toMCG (i.e. SCG to MCG):
4>
reconfigure the PDCP entity with the current MCG security configuration and in accordance with the pdcp-Config, if included in drb-ToAddModList;

4>
reconfigure the SCG RLC entity or entities and the SCG DTCH logical channel to be an MCG RLC entity or entities and an MCG DTCH logical channel;

4>
reconfigure the MCG RLC entity or entities and/ or the MCG DTCH logical channel in accordance with the rlc-Config, logicalChannelIdentity and logicalChannelConfig, if included in drb-ToAddModList;

3>
else (i.e. drb-ToAddModListSCG is received and includes the drb-Identity value i.e. reconfigure SCG):

4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModListSCG;

4>
reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with the rlc-ConfigSCG and logicalChannelConfigSCG, if included in drb-ToAddModListSCG;

2>
if the DRB indicated by drb-Identity is an MCG DRB:

3>
if drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type is included and set to split (i.e. MCG to split):
4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4>
reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;

4>
establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the rlc-ConfigSCG, logicalChannelIdentitySCG and logicalChannelConfigSCG, included in drb-ToAddModListSCG;

3>
else (i.e. drb-Type is included and set to scg i.e. MCG to SCG):
4>
reconfigure the PDCP entity with the current SCG security configuration and in accordance with the pdcp-Config, if included in drb-ToAddModListSCG;

4>
reconfigure the MCG RLC entity or entities and the MCG DTCH logical channel to be an SCG RLC entity or entities and an SCG DTCH logical channel;

4>
reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with the rlc-ConfigSCG, logicalChannelIdentitySCG and logicalChannelConfigSCG, if included in drb-ToAddModListSCG;

------------------------------------------- FROM 36.331 START END -----------------------------------------
Annex B: Expected description in LTE RRC specs for LTE/NR tight interworking
Some general principles
In order to achieve the isolation between LTE RRC and NR RRC, the following principle should be adopted:
· LTE only needs to describe the operation on LTE side. The operation related specific NR IE should not be captured in LTE specs.
· Capture the description about DRB addition/modification in MR-DC/EN-DC in a separate section other than:

5.3.10.3a1
DC specific DRB addition or reconfiguration

For options 3/7, based on the principle above, it can be found that no impact is needed for the  following section, and the related behavior should be captured in NR specs. 
· 5.3.10.3a1

DC specific DRB addition or reconfiguration

· 5.3.10.10

SCG reconfiguration

· 5.3.10.11

SCG dedicated resource configuration

· 5.3.10.12

Reconfiguration SCG or split DRB by drb-ToAddModList

For option 4, it is FFS whether a new message will be used instead of the RRC reconfiguration. If the RRC reconfiguration will be used, then the following section can be reused.
· 5.3.10.10

SCG reconfiguration

· 5.3.10.11

SCG dedicated resource configuration

Example for stage 3 description
5.3.5.3
Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
if this is the first RRCConnectionReconfiguration message after successful completion of the RRC connection re-establishment procedure:

2>
re-establish PDCP for SRB2 and for all DRBs that are established, if any;

2>
re-establish RLC for SRB2 and for all DRBs that are established, if any;

2>
if the RRCConnectionReconfiguration message includes the fullConfig:

3>
perform the radio configuration procedure as specified in 5.3.5.8;

2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

2>
resume SRB2 and all DRBs that are suspended, if any;

NOTE 1:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

NOTE 2:
The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration used to resume these bearers.

1>
else:

2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 3:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
if the received RRCConnectionReconfiguration includes the sCellToReleaseList:

2>
perform SCell release as specified in 5.3.10.3a;

1>
if the received RRCConnectionReconfiguration includes the sCellToAddModList:

2>
perform SCell addition or modification as specified in 5.3.10.3b;

1>
if the received RRCConnectionReconfiguration includes the scg-Configuration; or
1>
if the current UE configuration includes one or more split DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList: or
1>
if the current UE configuration includes one or more SCG anchored DRBs for LTE/NR tight interworking; 
2>
perform SCG reconfiguration as specified in 5.3.10.10;
1>
if the received RRCConnectionReconfiguration includes the systemInformationBlockType1Dedicated:

2>
perfom the actions upon reception of the SystemInformationBlockType1 message as specified in 5.2.2.7;

1>
if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:

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

1>
if the RRCConnectionReconfiguration message includes the measConfig:

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

1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;

1>
if the RRCConnectionReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.10.9;

1>
if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:

2>
perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;

1>
if the RRCConnectionReconfiguration message includes the sl-V2X-ConfigDedicated:

2>
perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15a;

1>
if the RRCConnectionReconfiguration message includes wlan-OffloadInfo:

2>
perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;

1>
if the RRCConnectionReconfiguration message includes rclwi-Configuration:

2>
perform the WLAN traffic steering command procedure as specified in 5.6.16.2;

1>
if the RRCConnectionReconfiguration message includes lwa-Configuration:

2>
perform the LWA configuration procedure as specified in 5.6.14.2;

1>
if the RRCConnectionReconfiguration message includes lwip-Configuration:

2>
perform the LWIP reconfiguration procedure as specified in 5.6.17.2;

1>
upon RRC connection establishment, if UE does not need UL gaps during continuous uplink transmission:

2>
configure lower layers to stop using UL gaps during continuous uplink transmission in FDD for RRCConnectionReconfigurationComplete message and subsequent uplink transmission in RRC_CONNECTED except for UL transmissions as specified in TS36.211 [21];

1>
set the content of RRCConnectionReconfigurationComplete message as follows:

2>
if the RRCConnectionReconfiguration message includes perCC-GapIndicationRequest:

3>
include perCC-ListGapIndication and numFreqEffective; 

1>
if the received RRCConnectionReconfiguration includes the nR-RRC-message containe.:

2>
perform the SN (re)configuration as specified in [NR RRC];
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration, upon which the procedure ends;

5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310, if running;
1>
stop timer T312, if running;
1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;
1>
stop timer T370, if running;
1>
if the carrierFreq is included:
2>
consider the target PCell 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 PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;
1>
start synchronising to the DL of the target PCell;
NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.
1>
if BL UE or UE in CE:
2>
acquire the MasterInformationBlock in the target PCell;
1>
if makeBeforeBreak is configured:
2>
start synchronising to the DL of the target PSCell, if mobilityControlInfoSCG is included;
2>
perform the remainder of this procedure including and following resetting MAC after the UE stops the uplink transmission/downlink reception with the source cell(s);
NOTE 1a:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell [16], if makeBeforeBreak is configured.
1>
reset MCG MAC and SCG MAC, if configured;
1>
re-establish PDCP for all RBs that are established;
NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].
1>
re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established;
1>
configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state;
1>
apply the value of the newUE-Identity as the C-RNTI;
1>
if the RRCConnectionReconfiguration message includes the fullConfig:
2>
perform the radio configuration procedure as specified in 5.3.5.8;
1>
configure lower layers in accordance with the received radioResourceConfigCommon;
1>
if the received RRCConnectionReconfiguration message includes the rach-Skip:
2>
apply the NTA value for the target MCG PTAG, see TS 36.213 [23], as indicated by targetTA in rach-Skip;
1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;
1>
if the received RRCConnectionReconfiguration includes the sCellToReleaseList:
2>
perform SCell release as specified in 5.3.10.3a;
1>
if the received RRCConnectionReconfiguration includes the scg-Configuration; or
1>
if the current UE configuration includes one or more split DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:
2>
perform SCG reconfiguration as specified in 5.3.10.10;
1>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:
2>
perform the radio resource configuration procedure as specified in 5.3.10;
1>
if the keyChangeIndicator received in the securityConfigHO is set to TRUE:
2>
update the KeNB key based on the KASME key taken into use with the latest successful NAS SMC procedure, as specified in TS 33.401 [32];
1>
else:
2>
update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];
1>
store the nextHopChainingCount value;
1>
if the securityAlgorithmConfig is included in the securityConfigHO:
2>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
2>
if connected as an RN:
3>
derive the KUPint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
2>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>
else:
2>
derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
2>
if connected as an RN:
3>
derive the KUPint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
2>
derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];
1>
configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>
configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>
if connected as an RN:
2>
configure lower layers to apply the integrity protection algorithm and the KUPint key, for current or subsequently established DRBs that are configured to apply integrity protection, if any;
1>
if the received RRCConnectionReconfiguration includes the sCellToAddModList:
2>
perform SCell addition or modification as specified in 5.3.10.3b;
1>
if the received RRCConnectionReconfiguration includes the systemInformationBlockType1Dedicated:
2>
perfom the actions upon reception of the SystemInformationBlockType1 message as specified in 5.2.2.7;
1>
perform the measurement related actions as specified in 5.5.6.1;
1>
if the RRCConnectionReconfiguration message includes the measConfig:
2>
perform the measurement configuration procedure as specified in 5.5.2;
1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1>
release reportProximityConfig and clear any associated proximity status reporting timer;
1>
if the RRCConnectionReconfiguration message includes the otherConfig:
2>
perform the other configuration procedure as specified in 5.3.10.9;
1>
if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:
2>
perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;
1>
if the RRCConnectionReconfiguration message includes wlan-OffloadInfo:
2>
perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1>
if neither handoverWithoutWT-Change nor keep-LWA-Config is configured:
2>
release the LWA configuration, if configured, as described in 5.6.14.3;
1>
release the LWIP configuration, if configured, as described in 5.6.17.3;
1>
if the RRCConnectionReconfiguration message includes rclwi-Configuration:
2>
perform the WLAN traffic steering command procedure as specified in 5.6.16.2;
1>
if the RRCConnectionReconfiguration message includes lwa-Configuration:
2>
perform the LWA configuration procedure as specified in 5.6.14.2;
1>
if the RRCConnectionReconfiguration message includes lwip-Configuration:
2>
perform the LWIP reconfiguration procedure as specified in 5.6.17.2;
1>
if the RRCConnectionReconfiguration message includes the sl-V2X-ConfigDedicated or mobilityControlInfoV2X:
2>
perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15a;
1>
set the content of RRCConnectionReconfigurationComplete message as follows:
2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
3>
include rlf-InfoAvailable;
2>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and if T330 is not running:
3>
include logMeasAvailableMBSFN;
2>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>
include the logMeasAvailable;
2>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
3>
include connEstFailInfoAvailable;
2>
if the RRCConnectionReconfiguration message includes perCC-GapIndicationRequest:
3>
include perCC-ListGapIndication and numFreqEffective; 
1>
if the received RRCConnectionReconfiguration includes the nR-RRC-message containe.:
2>
perform the SN (re)configuration as specified in [NR RRC];
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;
1>
if MAC successfully completes the random access procedure; or
1>
if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI:
2>
stop timer T304;
2>
release ul-ConfigInfo, if configured;
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 target PCell, if any;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;
NOTE 3:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.
2>
if the UE is configured to provide IDC indications:
3>
if the UE has transmitted an InDeviceCoexIndication message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
4>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2>
if the UE is configured to provide power preference indications:
3>
if the UE has transmitted a UEAssistanceInformation message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
4>
initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;

2>
if SystemInformationBlockType15 is broadcast by the PCell:
3>
if the UE has transmitted a MBMSInterestIndication message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
4>
ensure having a valid version of SystemInformationBlockType15 for the PCell;

4>
determine the set of MBMS frequencies of interest in accordance with 5.8.5.3;

4>
determine the set of MBMS services of interest in accordance with 5.8.5.3a;

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

2>
if SystemInformationBlockType18 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink communication related parameters relevant in target PCell (i.e. change of commRxInterestedFreq or commTxResourceReq, commTxResourceReqUC if SystemInformationBlockType18 includes commTxResourceUC-ReqAllowed or commTxResourceInfoReqRelay if PCell broadcasts SystemInformationBlockType19 including discConfigRelay) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo; or
2>
if SystemInformationBlockType19 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in target PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceReqPS if SystemInformationBlockType19 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated and SystemInformationBlockType19 includes gapRequestsAllowedCommon) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
3>
initiate transmission of the SidelinkUEInformation message in accordance with 5.10.2.3;
2>
the procedure ends;
NOTE 4:
The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell, except for BL UEs or UEs in CE.

5.3.10
Radio resource configuration

5.3.10.0
General

The UE shall:

1>
if the received radioResourceConfigDedicated includes the srb-ToAddModList:

2>
perform the SRB addition or reconfiguration as specified in 5.3.10.1;

1>
if the received radioResourceConfigDedicated includes the drb-ToReleaseList:

2>
perform DRB release as specified in 5.3.10.2;

1>
if the received radioResourceConfigDedicated includes the drb-ToAddModList:

2>
perform DRB addition or reconfiguration as specified in 5.3.10.3;

1>
if the received radioResourceConfigDedicated includes the mac-MainConfig:

2>
perform MAC main reconfiguration as specified in 5.3.10.4;

1>
if the received radioResourceConfigDedicated includes sps-Config:

2>
perform SPS reconfiguration according to 5.3.10.5;

1>
if the received radioResourceConfigDedicated includes the physicalConfigDedicated:

2>
reconfigure the physical channel configuration as specified in 5.3.10.6.

1>
if the received radioResourceConfigDedicated includes the rlf-TimersAndConstants:

2>
reconfigure the values of timers and constants as specified in 5.3.10.7;

1>
if the received radioResourceConfigDedicated includes the measSubframePatternPCell:

2>
reconfigure the time domain measurement resource restriction for the serving cell as specified in 5.3.10.8;

1>
if the received radioResourceConfigDedicated includes the naics-Info:

2>
perform NAICS neighbour cell information reconfiguration for the PCell as specified in 5.3.10.13;

1>
if the received RadioResourceConfigDedicatedPSCell includes the naics-Info:

2>
perform NAICS neighbour cell information reconfiguration for the PSCell as specified in 5.3.10.13;

1>
if the received RadioResourceConfigDedicatedSCell-r10 includes the naics-Info:

2>
perform NAICS neighbour cell information reconfiguration for the SCell as specified in 5.3.10.13;

1>
if the received radioResourceConfigDedicated includes the secondary-Path-configuration:

2>
perform the secondary path configuration as specified in 5.3.10.x2;

5.3.10.10
SCG reconfiguration

The UE shall:
1>
if makeBeforeBreakSCG is configured:
2>
stop timer T313, if running;
2>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG;
2>
start synchronising to the DL of the target PSCell, if needed;
2>
perform the remainder of this procedure including and following resetting MAC after the UE stops the uplink transmission/downlink reception with the source cell(s);
NOTE 0a:
It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for the connection to the target cell [16], if makeBeforeBreakSCG is configured.
1>
if rach-SkipSCG is configured:
2>
apply the NTA value for the target SCG PTAG, see TS 36.213 [23], as indicated by targetTA in rach-SkipSCG;
1>
if the received scg-Configuration is set to release or includes the mobilityControlInfoSCG (i.e. SCG release/ change):
2>
if mobilityControlInfo is not received (i.e. SCG release/ change without HO):
3>
reset SCG MAC, if configured;
3>
for each drb-Identity value that is part of the current UE configuration:
4>
if the DRB indicated by drb-Identity is an SCG DRB:
5>
re-establish the PDCP entity and the SCG RLC entity or entities;
4>
if the DRB indicated by drb-Identity is a split DRB:
5>
perform PDCP data recovery and re-establish the SCG RLC entity;
4>
if the DRB indicated by drb-Identity is an MCG DRB; and
4>
drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type is included and set to scg (i.e. MCG to SCG):
5>
re-establish the PDCP entity and the MCG RLC entity or entities;
3>
configure lower layers to consider the SCG SCell(s), except for the PSCell, to be in deactivated state;
1>
if the received scg-Configuration is set to release:
2>
release the entire SCG configuration, except for the DRB configuration (i.e. as configured by drb-ToAddModListSCG);
2>
if the current UE configuration includes one or more split or SCG DRBs and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:
3>
reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12; 
2>
stop timer T313, if running;
2>
stop timer T307, if running;
1>
else:
2>
if the received scg-ConfigPartMCG includes the scg-Counter:
3>
update the S-KeNB key based on the KeNB key and using the received scg-Counter value, as specified in TS 33.401 [32];
3>
derive the KUPenc key associated with the cipheringAlgorithmSCG included in mobilityControlInfoSCG within the received scg-ConfigPartSCG, as specified in TS 33.401 [32];
3>
configure lower layers to apply the ciphering algorithm and the KUPenc key;
2>
if the received scg-ConfigPartSCG includes the radioResourceConfigDedicatedSCG:
3>
reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11;
2>
if the current UE configuration includes one or more split or SCG DRBs and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:
3>
reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;

2>
if the current UE configuration includes one or more SCG anchored DRBs in NR for EN-DC and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:
3>
reconfigure the SCG DRB by drb-ToAddModList as specified in 5.3.10.x1;
2>
if the received scg-ConfigPartSCG includes the sCellToReleaseListSCG:
3>
perform SCell release for the SCG as specified in 5.3.10.3a;
2>
if the received scg-ConfigPartSCG includes the pSCellToAddMod:
3>
perform PSCell addition or modification as specified in 5.3.10.3c;
NOTE 0:
This procedure is also used to release the PSCell e.g. PSCell change, SI change for the PSCell.
2>
if the received scg-ConfigPartSCG includes the sCellToAddModListSCG:
3>
perform SCell addition or modification as specified in 5.3.10.3b;
2>
configure lower layers in accordance with mobilityControlInfoSCG, if received;
2>
if the received scg-ConfigPartSCG includes the mobilityControlInfoSCG (i.e. SCG change):
3>
resume all SCG DRBs and resume SCG transmission for split DRBs, if suspended;
3>
stop timer T313, if running;
3>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG, if makeBeforeBreakSCG is not configured;
3>
start synchronising to the DL of the target PSCell;
3>
initiate the random access procedure on the PSCell, as specified in TS 36.321 [6], if rach-SkipSCG is not configured:
NOTE 1:
The UE is not required to determine the SFN of the target PSCell by acquiring system information from that cell before performing RACH access in the target PSCell.
3>
the procedure ends, except that the following actions are performed when MAC successfully completes the random access procedure on the PSCell or when MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI:
4>
stop timer T307;
4>
release ul-ConfigInfo, if configured;
4>
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 target PSCell, if any;
4>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PSCell (e.g. periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PSCell;
NOTE 2:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.
5.3.10.11
SCG dedicated resource configuration

The UE shall:
1>
if the received radioResourceConfigDedicatedSCG includes the drb-ToAddModListSCG:
2>
for each drb-Identity value included in the drb-ToAddModListSCG perform the DC specific DRB addition or reconfiguration as specified in 5.3.10.3a1
1>
if the received radioResourceConfigDedicatedSCG includes the drb-ToAddModListSCG-MRDC:
2>
for each drb-Identity value included in the drb-ToAddModListSCG-MRDC perform the SCG anchored DRB addition or reconfiguration for MR-DC as specified in 5.3.10.x1
1>
if the received radioResourceConfigDedicatedSCG includes the mac-MainConfigSCG:
2>
perform the SCG MAC main reconfiguration as specified in 5.3.10.4;
1>
if the received radioResourceConfigDedicatedSCG includes the rlf-TimersAndConstantsSCG:
2>
reconfigure the values of timers and constants as specified in 5.3.10.7;
5.3.10.3
DRB addition/ modification

The UE shall:
1>
for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):
2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWA set to TRUE (i.e. add LWA DRB):
3>
perform the LWA specific DRB addition or reconfiguration as specified in 5.3.10.3a2;
2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add LWIP DRB):
3>
perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;
2>
else if drb-ToAddModListSCG is not received or does not include the drb-Identity value (i.e. add MCG DRB, or add MCG anchored bearer for for MR-DC):
3>
establish a PDCP entity and configure it with the current MCG security configuration and in accordance with the received pdcp-Config;
3>
establish an MCG RLC entity or entities in accordance with the received rlc-Config;
3>
establish an MCG DTCH logical channel in accordance with the received logicalChannelIdentity and the received logicalChannelConfig;
2>
if the RRCConnectionReconfiguration message includes the fullConfig IE:
3>
associate the established DRB with corresponding included eps-BearerIdentity;
2>
else:
3>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;
1>
for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration (DRB reconfiguration):
2>
if the DRB indicated by drb-Identity is an LWA DRB (i.e. LWA to LTE only or reconfigure LWA DRB):
3>
perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;
2>
else if the concerned entry of drb-ToAddModList includes the drb-TypeLWA set to TRUE (i.e. LTE only to LWA DRB):
3>
perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;
2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add or reconfigure LWIP DRB):
3>
perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;
2>
if drb-ToAddModListSCG is not received or does not include the drb-Identity value:
3>
if the DRB indicated by drb-Identity is an MCG DRB (reconfigure MCG, or reconfigure MCG anchored bearer for for MR-DC):
4>
if the pdcp-Config is included:
5>
reconfigure the PDCP entity in accordance with the received pdcp-Config;
4>
if the rlc-Config is included:
5>
reconfigure the RLC entity or entities in accordance with the received rlc-Config;
4>
if the logicalChannelConfig is included:
5>
reconfigure the DTCH logical channel in accordance with the received logicalChannelConfig;
NOTE:
Removal and addition of the same drb-Identity in a single radioResourceConfigDedicated is not supported. In case drb-Identity is removed and added due to handover or re-establishment with the full configuration option, the eNB can use the same value of drb-Identity.
5.3.10.x1
SCG anchored DRB configuration for MR-DC
For the drb-Identity value for which this procedure is initiated, the UE shall:
[For option 4]
1>
if drb-ToAddModListSCG-MRDC is received and includes the drb-Identity value; 
2> if the drb-Identity value is not part of the current UE configuration (i.e. SCG anchored DRB addition in MR-DC):

3>
establish a PDCP entity and configure it with the current SCG security configuration and in accordance with the pdcp-Config included in drb-ToAddModListSCG-MRDC;

3>
establish an SCG RLC entity or entities and an SCG DTCH logical channel in accordance with the rlc-ConfigSCG, logicalChannelIdentitySCG and logicalChannelConfigSCG included in drb-ToAddModListSCG-MRDC;

3>
FFS: indicate the establishment of the DRB(s) and the associated QoS flow of the established DRB(s) to upper layers;

2>
else :

3>
if the DRB indicated by drb-Identity is a MCG anchored DRB (i.e. MCG anchored DRB to SCG anchored DRB):

4>
release the related MCG RLC entity and the MCG DTCH logical channel;

4>
re-establishment [FFS: how to handle the reconfigure between LTE PDCP and NR PDCP with buffer maintained] the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModListSCG-MRDC;

4>
establish the SCG RLC entity and/ or the SCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModListSCG-MRDC;

3>
else (i.e. reconfigure SCG anchored DRB):

4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModListSCG-MRDC;

4>
reconfigure the SCG RLC entity and/ or the SCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModListSCG-MRDC;
[For option 3/7]
1>
if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange is included and set to toMCG (i.e. SCG anchored bearer to MCG anchored bearer); 
2>
release the SCG RLC entity and the SCG DTCH logical channel;

2>
re-establishement the PDCP entity in accordance with the pdcp-Config;

2>
establish the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;
5.3.10.x2
Secondary path configuration
The UE shall:
1>
for each lch-id value included in the sPATH-ToAddModList that is not part of the current UE configuration
2>
establish an RLC entity or entities in accordance with the received rlc-Config;
2>
establish an DTCH logical channel in accordance with the received logicalChannelIdentity and the received logicalChannelConfig;
2>
associate the logical channel established with corresponding included anchored-DRB-ID
1> for each lch-id value included in the sPATH-ToAddModList that is part of the current UE configuration
2>
reconfigure the RLC entity or entities in accordance with the received rlc-Config;
2>
reconfigure the DTCH logical channel in accordance with the received logicalChannelIdentity and the received logicalChannelConfig;
2>
associate the logical channel with corresponding included anchored-DRB-ID
1> for each lch-id value included in the sPATH-ToRelList
2>
release the RLC entity and the DTCH logical channel;
2> If DRB indicated by the anchored-DRB-ID will still exist after the successful completion of the RRC reconfiguration procedure, including the RRC reconfiguration in SN side,
3>
For the PDCP associated with the DRB indicated by anchored-DRB-ID, perform PDCP data recovery as specified in TS 36.323 [8] or TS 38.323[x] accordingly;

Annex C: Example of ASN.1

–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
RRCConnectionReconfiguration message

-- ASN1START
RRCConnectionReconfiguration ::=
SEQUENCE {

rrc-TransactionIdentifier


RRC-TransactionIdentifier,

criticalExtensions




CHOICE {


c1








CHOICE{



rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,



spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


criticalExtensionsFuture


SEQUENCE {}

}
}
RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {

measConfig






MeasConfig





OPTIONAL,
-- Need ON

mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO

dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF











DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO

radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA

securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO

nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL
}
RRCConnectionReconfiguration-v890-IEs ::= SEQUENCE {

lateNonCriticalExtension


OCTET STRING (CONTAINING RRCConnectionReconfiguration-v8m0-IEs)
OPTIONAL,

nonCriticalExtension



RRCConnectionReconfiguration-v920-IEs
OPTIONAL
}
-- Late non-critical extensions:
RRCConnectionReconfiguration-v8m0-IEs ::= SEQUENCE {

-- Following field is only for pre REL-10 late non-critical extensions

lateNonCriticalExtension


OCTET STRING




OPTIONAL, 

nonCriticalExtension



RRCConnectionReconfiguration-v10i0-IEs

OPTIONAL
}
RRCConnectionReconfiguration-v10i0-IEs ::= SEQUENCE {

antennaInfoDedicatedPCell-v10i0

AntennaInfoDedicated-v10i0


OPTIONAL,
-- Need ON

-- Following field is only for late non-critical extensions from REL-10

nonCriticalExtension



SEQUENCE {}



OPTIONAL
}
-- Regular non-critical extensions:
RRCConnectionReconfiguration-v920-IEs ::= SEQUENCE {

otherConfig-r9





OtherConfig-r9




OPTIONAL,
-- Need ON

fullConfig-r9





ENUMERATED {true}



OPTIONAL,
-- Cond HO-Reestab

nonCriticalExtension



RRCConnectionReconfiguration-v1020-IEs
OPTIONAL
}
RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {

sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL,
-- Need ON

sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL,
-- Need ON

nonCriticalExtension



RRCConnectionReconfiguration-v1130-IEs
OPTIONAL
}
RRCConnectionReconfiguration-v1130-IEs ::= SEQUENCE {

systemInformationBlockType1Dedicated-r11
OCTET STRING (CONTAINING SystemInformationBlockType1)


















OPTIONAL,
-- Need ON

nonCriticalExtension



RRCConnectionReconfiguration-v1250-IEs
OPTIONAL
}
RRCConnectionReconfiguration-v1250-IEs ::= SEQUENCE {

wlan-OffloadInfo-r12



CHOICE {


release 







NULL,


setup








SEQUENCE {



wlan-OffloadConfigDedicated-r12

WLAN-OffloadConfig-r12,



t350-r12







ENUMERATED {min5, min10, min20, min30, min60,












 min120, min180, spare1}
OPTIONAL
-- Need OR


}

}
















OPTIONAL,

-- Need ON

scg-Configuration-r12



SCG-Configuration-r12

OPTIONAL, 
-- Cond nonFullConfig

sl-SyncTxControl-r12



SL-SyncTxControl-r12


OPTIONAL,
-- Need ON

sl-DiscConfig-r12




SL-DiscConfig-r12



OPTIONAL,
-- Need ON

sl-CommConfig-r12




SL-CommConfig-r12



OPTIONAL,
-- Need ON

nonCriticalExtension



RRCConnectionReconfiguration-v1310-IEs
OPTIONAL
}
RRCConnectionReconfiguration-v1310-IEs ::= SEQUENCE {

sCellToReleaseListExt-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON

sCellToAddModListExt-r13


SCellToAddModListExt-r13

OPTIONAL,
-- Need ON

lwa-Configuration-r13



LWA-Configuration-r13


OPTIONAL,
-- Need ON

lwip-Configuration-r13



LWIP-Configuration-r13


OPTIONAL,
-- Need ON

rclwi-Configuration-r13



RCLWI-Configuration-r13


OPTIONAL,
-- Need ON

nonCriticalExtension



RRCConnectionReconfiguration-v14x0-IEs

OPTIONAL
}
RRCConnectionReconfiguration-v14x0-IEs ::= SEQUENCE {

sl-V2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14


OPTIONAL,
-- Need ON

sl-P2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14


OPTIONAL,
-- Need ON

sCellToAddModListExt-v14xy

SCellToAddModListExt-v14xy


OPTIONAL,
-- Need ON

perCC-GapIndicationRequest-r14
ENUMERATED{true}




OPTIONAL,
-- Need ON

nonCriticalExtension


RRCConnectionReconfiguration-v15x0-IEs


OPTIONAL
}
RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {

nR-RRC-Container


NR-RRC-Container-r15


OPTIONAL,
-- Need ON


nonCriticalExtension

SEQUENCE {}





OPTIONAL
}
SL-SyncTxControl-r12 ::=


SEQUENCE {

networkControlledSyncTx-r12



ENUMERATED {on, off}

OPTIONAL

-- Need OP
}
PSCellToAddMod-r12 ::=



SEQUENCE {

sCellIndex-r12





SCellIndex-r10,

cellIdentification-r12



SEQUENCE {


physCellId-r12





PhysCellId,


dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9

}
















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonPSCell-r12

RadioResourceConfigCommonPSCell-r12
OPTIONAL,
-- Cond SCellAdd

radioResourceConfigDedicatedPSCell-r12
RadioResourceConfigDedicatedPSCell-r12
OPTIONAL,
-- Cond SCellAdd2

...,

[[
antennaInfoDedicatedPSCell-v1280

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]],

[[
sCellIndex-r13




SCellIndex-r13
OPTIONAL

-- Need ON

]]
}
PowerCoordinationInfo-r12 ::= SEQUENCE {

p-MeNB-r12






INTEGER (1..16),

p-SeNB-r12






INTEGER (1..16),

powerControlMode-r12



INTEGER (1..2)
}
SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddModListExt-r13 ::=
SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-r13
SCellToAddModListExt-v14xy ::=
SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-v14xy
SCellToAddMod-r10 ::=


SEQUENCE {

sCellIndex-r10





SCellIndex-r10,

cellIdentification-r10



SEQUENCE {


physCellId-r10





PhysCellId,


dl-CarrierFreq-r10




ARFCN-ValueEUTRA

}















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd

radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2

...,

[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max

]],

[[
antennaInfoDedicatedSCell-v10i0

AntennaInfoDedicated-v10i0
OPTIONAL
-- Need ON

]],

[[
srs-SwitchFromServCellIndex-r14

INTEGER (0.. 31) OPTIONAL
-- Need ON

]]
}
SCellToAddModExt-r13 ::=


SEQUENCE {

sCellIndex-r13





SCellIndex-r13,

cellIdentification-r13



SEQUENCE {


physCellId-r13





PhysCellId,


dl-CarrierFreq-r13




ARFCN-ValueEUTRA-r9

}















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonSCell-r13

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd

radioResourceConfigDedicatedSCell-r13
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2

antennaInfoDedicatedSCell-r13


AntennaInfoDedicated-v10i0

OPTIONAL
-- Need ON
}
SCellToAddModExt-v14xy ::=


SEQUENCE {

srs-SwitchFromServCellIndex-r14


INTEGER (0.. 31) OPTIONAL
-- Need ON
}
SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10
SCellToReleaseListExt-r13 ::=


SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellIndex-r13
SCG-Configuration-r12 ::=


CHOICE {

release







NULL,

setup







SEQUENCE {


scg-ConfigPartMCG-r12



SEQUENCE {



scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Need ON



powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON



...


}















OPTIONAL,
-- Need ON


scg-ConfigPartSCG-r12



SCG-ConfigPartSCG-r12 

OPTIONAL
-- Need ON

}
}
SCG-ConfigPartSCG-r12 ::=


SEQUENCE {

radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Need ON

sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON

pSCellToAddMod-r12




PSCellToAddMod-r12


OPTIONAL,
-- Need ON

sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Need ON

mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Need ON

...,

[[

sCellToReleaseListSCG-Ext-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON

sCellToAddModListSCG-Ext-r13



SCellToAddModListExt-r13
OPTIONAL
-- Need ON

]]

}
SecurityConfigHO ::=



SEQUENCE {

handoverType





CHOICE {


intraLTE






SEQUENCE {



securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Cond fullConfig



keyChangeIndicator




BOOLEAN,



nextHopChainingCount



NextHopChainingCount


},


interRAT






SEQUENCE {



securityAlgorithmConfig



SecurityAlgorithmConfig,



nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))


}

},

...
}
-- ASN1STOP
	RRCConnectionReconfiguration field descriptions

	dedicatedInfoNASList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	fullConfig

Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.

	keyChangeIndicator

true is used only in an intra-cell handover when a KeNB key is derived from a KASME key taken into use through the latest successful NAS SMC procedure, as described in TS 33.401 [32] for KeNB re-keying. false is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401 [32].

	lwa-Configuration

This field is used to provide parameters for LWA configuration. E-UTRAN does not simultaneously configure LWA with DC, LWIP or RCLWI for a UE.

	lwip-Configuration

This field is used to provide parameters for LWIP configuration. E-UTRAN does not simultaneously configure LWIP with DC, LWA or RCLWI for a UE.

	nas-securityParamToEUTRA

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.

	networkControlledSyncTx
This field indicates whether the UE shall transmit synchronisation information (i.e. become synchronisation source). Value On indicates the UE to transmit synchronisation information while value Off indicates the UE to not transmit such information.

	nextHopChainingCount

Parameter NCC: See TS 33.401 [32]

	perCC-GapIndicationRequest

Indicates that UE shall include perCC-ListGapIndication in the RRCConnectionReconfigurationComplete message.

	p-MeNB

Indicates the guaranteed power for the MeNB, as specified in TS 36.213 [23]. The value N corresponds to N-1 in TS 36.213 [23].

	powerControlMode

Indicates the power control mode used in DC. Value 1 corresponds to DC power control mode 1 and value 2 indicates DC power control mode 2, as specified in TS 36.213 [23].

	p-SeNB

Indicates the guaranteed power for the SeNB as specified in TS 36.213 [23, Table 5.1.4.2-1]. The value N corresponds to N-1 in TS 36.213 [23].

	rclwi-Configuration

WLAN traffic steering command as specified in 5.6.16.2. E-UTRAN does not simultaneously configure RCLWI with DC, LWA or LWIP for a UE.

	sCellIndex

In case of DC, the SCellIndex is unique within the scope of the UE i.e. an SCG cell can not use the same value as used for an MCG cell. For pSCellToAddMod, if sCellIndex-r13 is present the UE shall ignore sCellIndex-r12. sCellIndex-r13 in sCellToAddModListExt-r13 shall not have same values as sCellIndex-r10 in sCellToAddModList-r10.

	sCellToAddModList, sCellToAddModListExt

Indicates the SCell to be added or modified. Field sCellToAddModList is used to add the first 4 SCells with sCellIndex-r10 while sCellToAddModListExt is used to add the rest. If E-UTRAN includes SCellToAddModListExt-v14xy it includes the same number of entries, and listed in the same order, as in SCellToAddModListExt-r13.

	sCellToAddModListSCG, sCellToAddModListSCG-Ext

Indicates the SCG cell to be added or modified. The field is used for SCG cells other than the PSCell (which is added/ modified by field pSCellToAddMod). Field sCellToAddModListSCG is used to add the first 4 SCells with sCellIndex-r10 while sCellToAddModListSCG-Ext is used to add the rest.

	sCellToReleaseListSCG, sCellToReleaseListSCG-Ext
Indicates the SCG cell to be released. The field is also used to release the PSCell e.g. upon change of PSCell, upon system information change for the PSCell.

	scg-Counter

A counter used upon initial configuration of SCG security as well as upon refresh of S-KeNB. E-UTRAN includes the field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field.

	sl-V2X-ConfigDedicated

Indicates sidelink configuration for non-P2X related V2X sidelink communication.

	sl-P2X-ConfigDedicated

Indicates sidelink configuration for P2X related V2X sidelink communication.

	srs-SwitchFromServCellIndex-r14

Indicates the serving cell whose UL transmission is interrupted during SRS transmission on a PUSCH-less cell. During SRS transmission on a PUSCH-less cell, the UE may temporarily suspend the UL transmission on a serving cell with PUSCH in the same CG to allow the PUSCH-less cell to transmit SRS. The PUSCH-less cell  is always a TDD cell but the serving cell with PUSCH may be either a FDD or TDD cell.

	systemInformationBlockType1Dedicated

This field is used to transfer SystemInformationBlockType1 or SystemInformationBlockType1-BR to the UE.

	t350
Timer T350 as described in section 7.3. Value minN corresponds to N minutes.

	nR-RRC-Container
This field is used to contain the encoded RRC message generated by NR.


	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if dl-CarrierFreq-r10 is included and set to maxEARFCN. Otherwise the field is not present.

	fullConfig
	This field is mandatory present for handover within E-UTRA when the fullConfig is included; otherwise it is optionally present, Need OP. 

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or for reconfigurations when fullConfig is included; otherwise the field is optionally present, need ON.

	nonFullConfig
	The field is not present when the fullConfig is included or in case of handover to E-UTRA; otherwise it is optional present, need ON.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.


–
RadioResourceConfigDedicated
The IE RadioResourceConfigDedicated is used to setup/modify/release RBs, to modify the MAC main configuration, to modify the SPS configuration and to modify dedicated physical configuration.
RadioResourceConfigDedicated information element
-- ASN1START
RadioResourceConfigDedicated ::=

SEQUENCE {

srb-ToAddModList




SRB-ToAddModList


OPTIONAL, 

-- Cond HO-Conn

drb-ToAddModList




DRB-ToAddModList


OPTIONAL, 

-- Cond HO-toEUTRA

drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL, 

-- Need ON

mac-MainConfig





CHOICE {



explicitValue




MAC-MainConfig,



defaultValue




NULL

}

OPTIONAL,















-- Cond HO-toEUTRA2

sps-Config






SPS-Config 




OPTIONAL,

-- Need ON

physicalConfigDedicated



PhysicalConfigDedicated

OPTIONAL,

-- Need ON

...,

[[
rlf-TimersAndConstants-r9

RLF-TimersAndConstants-r9


OPTIONAL
-- Need ON

]],

[[
measSubframePatternPCell-r10
MeasSubframePatternPCell-r10

OPTIONAL
-- Need ON

]],

[[
neighCellsCRS-Info-r11


NeighCellsCRS-Info-r11



OPTIONAL
-- Need ON

]],

[[
naics-Info-r12



NAICS-AssistanceInfo-r12


OPTIONAL
-- Need ON

]],

[[
neighCellsCRS-Info-r13


NeighCellsCRS-Info-r13



OPTIONAL,
-- Cond CRSIM


rlf-TimersAndConstants-r13

RLF-TimersAndConstants-r13


OPTIONAL
-- Need ON

]],

[[
sps-Config-v14xy



SPS-Config-v14xy




OPTIONAL
-- Need ON

]],

[[
sPATH-Config






SPATH-Config




OPTIONAL,

]]
}
RadioResourceConfigDedicatedPSCell-r12 ::=

SEQUENCE {

-- UE specific configuration extensions applicable for an PSCell

physicalConfigDedicatedPSCell-r12

PhysicalConfigDedicated

OPTIONAL,
-- Need ON

sps-Config-r12






SPS-Config




OPTIONAL,
-- Need ON

naics-Info-r12






NAICS-AssistanceInfo-r12
OPTIONAL,
-- Need ON

...,

[[
neighCellsCRS-InfoPSCell-r13

NeighCellsCRS-Info-r13

OPTIONAL
-- Need ON

]],

[[
sps-Config-v14xy



SPS-Config-v14xy



OPTIONAL
-- Need ON

]]
}
RadioResourceConfigDedicatedSCG-r12 ::=

SEQUENCE {

drb-ToAddModListSCG-r12



DRB-ToAddModListSCG-r12


OPTIONAL, 
-- Cond LTE DC

mac-MainConfigSCG-r12



MAC-MainConfig




OPTIONAL,
-- Need ON

rlf-TimersAndConstantsSCG-r12

RLF-TimersAndConstantsSCG-r12
OPTIONAL,
-- Need ON

...,

[[
drb-ToAddModListSCG-MRDC-r15
DRB-ToAddModListSCG-MRDC-r15
OPTIONAL, 
-- Cond MR-DC

]]
}
RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {

-- UE specific configuration extensions applicable for an SCell

physicalConfigDedicatedSCell-r10

PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON

...,

[[
mac-MainConfigSCell-r11


MAC-MainConfigSCell-r11


OPTIONAL
-- Cond SCellAdd

]],

[[
naics-Info-r12



NAICS-AssistanceInfo-r12

OPTIONAL
-- Need ON

]],

[[
neighCellsCRS-InfoSCell-r13


NeighCellsCRS-Info-r13

OPTIONAL
-- Need ON

]]
}
SRB-ToAddModList ::=



SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=
SEQUENCE {

srb-Identity





INTEGER (1..2),

rlc-Config






CHOICE {


explicitValue





RLC-Config,


defaultValue





NULL

}

OPTIONAL,















-- Cond Setup

logicalChannelConfig



CHOICE {


explicitValue





LogicalChannelConfig,


defaultValue





NULL

}

OPTIONAL,















-- Cond Setup

...
}
DRB-ToAddModList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddModListSCG-r12 ::=

SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddModSCG-r12
DRB-ToAddMod ::=
SEQUENCE {

eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup

drb-Identity





DRB-Identity,

pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP

rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM

logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM

...,

[[
drb-TypeChange-r12




ENUMERATED {toMCG}

OPTIONAL,

-- Need OP


rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON

]],

[[
rlc-Config-v1310




RLC-Config-v1310

OPTIONAL,

-- Need ON


drb-TypeLWA-r13





BOOLEAN




OPTIONAL,

-- Need ON


drb-TypeLWIP-r13




ENUMERATED {lwip, lwip-DL-only,











 lwip-UL-only, eutran}

OPTIONAL

-- Need ON

]],

[[
rlc-Config-v14xy




RLC-Config-v14xy

OPTIONAL,

-- Need ON


lwip-UL-Aggregation-r14



BOOLEAN




OPTIONAL,

-- Cond LWIP


lwip-DL-Aggregation-r14



BOOLEAN




OPTIONAL,

-- Cond LWIP


lwa-WLAN-AC-r14


ENUMERATED {ac-bk, ac-be, ac-vi, ac-vo}
OPTIONAL
-- Need OP

]]
}
DRB-ToAddModSCG-r12 ::=
SEQUENCE {

drb-Identity-r12




DRB-Identity,

drb-Type-r12





CHOICE {


split-r12






NULL,


scg-r12







SEQUENCE {



eps-BearerIdentity-r12



INTEGER (0..15)
OPTIONAL,
-- Cond DRB-Setup



pdcp-Config-r12





PDCP-Config

OPTIONAL
-- Cond PDCP-S


}

}














OPTIONAL,
-- Cond SetupS2

rlc-ConfigSCG-r12




RLC-Config



OPTIONAL,
-- Cond SetupS

rlc-Config-v1250





RLC-Config-v1250


OPTIONAL,
-- Need ON

logicalChannelIdentitySCG-r12

INTEGER (3..10)


OPTIONAL,
-- Cond DRB-SetupS

logicalChannelConfigSCG-r12


LogicalChannelConfig
OPTIONAL,
-- Cond SetupS

...,

[[
rlc-Config-v14xy




RLC-Config-v14xy

OPTIONAL

-- Need ON

]]
}
DRB-ToReleaseList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity
MeasSubframePatternPCell-r10 ::=

CHOICE {

release







NULL,

setup






MeasSubframePattern-r10
}
NeighCellsCRS-Info-r11 ::=

CHOICE {

release






NULL,

setup






CRS-AssistanceInfoList-r11
}
CRS-AssistanceInfoList-r11 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11
CRS-AssistanceInfo-r11 ::= SEQUENCE {

physCellId-r11





PhysCellId,

antennaPortsCount-r11



ENUMERATED {an1, an2, an4, spare1},

mbsfn-SubframeConfigList-r11

MBSFN-SubframeConfigList,

...
}
NeighCellsCRS-Info-r13 ::=

CHOICE {

release






NULL,

setup






CRS-AssistanceInfoList-r13
}
CRS-AssistanceInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r13
CRS-AssistanceInfo-r13 ::= SEQUENCE {

physCellId-r13





PhysCellId,

antennaPortsCount-r13



ENUMERATED {an1, an2, an4, spare1},

mbsfn-SubframeConfigList-r13

MBSFN-SubframeConfigList
OPTIONAL,
-- Need ON

...
}
NAICS-AssistanceInfo-r12 ::=

CHOICE {

release






NULL,

setup






SEQUENCE {


neighCellsToReleaseList-r12

NeighCellsToReleaseList-r12


OPTIONAL
,
-- Need ON


neighCellsToAddModList-r12

NeighCellsToAddModList-r12


OPTIONAL,
-- Need ON


servCellp-a-r12




P-a
 






OPTIONAL
-- Need ON

}
}
NeighCellsToReleaseList-r12 ::=
SEQUENCE (SIZE (1..maxNeighCell-r12)) OF PhysCellId
NeighCellsToAddModList-r12 ::=
SEQUENCE (SIZE (1..maxNeighCell-r12)) OF NeighCellsInfo-r12
NeighCellsInfo-r12
::=

SEQUENCE {

physCellId-r12




PhysCellId,

p-b-r12





INTEGER (0..3),

crs-PortsCount-r12



ENUMERATED {n1, n2, n4, spare},

mbsfn-SubframeConfig-r12

MBSFN-SubframeConfigList



OPTIONAL,
-- Need ON

p-aList-r12




SEQUENCE (SIZE (1..maxP-a-PerNeighCell-r12)) OF P-a,

transmissionModeList-r12

BIT STRING (SIZE(8)),

resAllocGranularity-r12


INTEGER (1..4),

...
}
P-a ::= ENUMERATED {
dB-6, dB-4dot77, dB-3, dB-1dot77,









dB0, dB1, dB2, dB3}
SPATH-Config ::=

SEQUENCE {


sPATH-ToAddModList




SPATH-ToAddModList


OPTIONAL, 

sPATH-ToReleaseList




SPATH-ToReleaseList


OPTIONAL, 



...

}
SPATH-ToReleaseList ::=



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

SEQUENCE {


logicalChannelIdentity



INTEGER (3..10)
,

mapping-drb-Identity



DRB-Identity


OPTIONAL,


rlc-Config






RLC-Config



OPTIONAL,


sPATH-mode






ENUMERATED{duplicated, split}
OPTIONAL,


logicalChannelConfig



LogicalChannelConfig
OPTIONAL, 

...

}
SPATH-ToReleaseList ::=



SEQUENCE (SIZE (1..maxDRB)) OF INTEGER (3..10)
-- ASN1STOP
	RadioResourceConfigDedicated field descriptions

	crs-PortsCount
Parameter represents the number of antenna ports for cell-specific reference signal used by the signaled neighboring cell where n1 corresponds to 1 antenna port, n2 to 2 antenna ports etc. see TS 36.211 [21, 6.10.1].

	drb-Identity
In case of DC, the DRB identity is unique within the scope of the UE i.e. an SCG DRB can not use the same value as used for an MCG or split DRB. For a split DRB the same identity is used for the MCG- and SCG parts of the configuration.

	drb-ToAddModListSCG
When an SCG is configured, E-UTRAN configures at least one SCG or split DRB.

	drb-Type
This field indicates whether the DRB is split or SCG DRB. E-UTRAN does not configure split and SCG DRBs simultaneously for the UE.

	drb-TypeChange
Indicates that a split/SCG DRB is reconfigured to an MCG DRB (i.e. E-UTRAN only signals the field in case the DRB type changes).

	drb-TypeLWA
Indicates whether a DRB is (re)configured as an LWA DRB or an LWA DRB is reconfigured not to use WLAN resources. NOTE 1

	drb-TypeLWIP
Indicates whether a DRB is (re)configured to use LWIP Tunnel in UL and DL (value lwip), DL only (value lwip-DL-only), UL only (value lwip-UL-only) or not to use LWIP Tunnel (value eutran).

	logicalChannelConfig
For SRBs a choice is used to indicate whether the logical channel configuration is signalled explicitly or set to the default logical channel configuration for SRB1 as specified in 9.2.1.1 or for SRB2 as specified in 9.2.1.2.

	logicalChannelIdentity
The logical channel identity for both UL and DL.

	lwa-WLAN-AC
For LWA bearers, indicates the corresponding WLAN access category for uplink. AC-BK (value ac-bk) corresponds to Background access category, AC-BE (value ac-be) corresponds to Best Effort access category,  AC-VI (value ac-vi) corresponds to Video access category and AC-VO (value ac-vo) corresponds to Voice access category as defined by IEEE 802.11-2012 [67]. This field is included only when ul-LWA-DRB-ViaWLAN is set to TRUE or ul-LWA-DataSplitThreshold is configured. If lwa-WLAN-AC is not configured, it is left up to UE to decide which IEEE 802.11 AC value to use when performing transmissions of packets for this DRB over WLAN in the uplink.

	lwip-DL-Aggregation, lwip-UL-Aggregation
Indicates whether LWIP is configured to utilize LWIP aggregation in DL or UL.

	mac-MainConfig
Although the ASN.1 includes a choice that is used to indicate whether the mac-MainConfig is signalled explicitly or set to the default MAC main configuration as specified in 9.2.2, EUTRAN does not apply "defaultValue".

	mbsfn-SubframeConfig
Defines the MBSFN subframe configuration used by the signaled neighboring cell. If absent, UE assumes no MBSFN configuration for the neighboring cell.

	measSubframePatternPCell
Time domain measurement resource restriction pattern for the PCell measurements (RSRP, RSRQ and the radio link monitoring).

	neighCellsCRS-Info, neighCellsCRS-InfoSCell, neighCellsCRS-InfoPSCell
This field contains assistance information used by the UE to mitigate interference from CRS while performing RRM/RLM/CSI measurement or data demodulation or DL control channel demodulation. When the received CRS assistance information is for a cell with CRS non-colliding with that of the CRS of the cell to measure, the UE may use the CRS assistance information to mitigate CRS interference. When the received CRS assistance information is for a cell with CRS colliding with that of the CRS of the cell to measure, the UE may use the CRS assistance information to mitigate CRS interference RRM/RLM (as specified in TS 36.133 [16]) and for CSI (as specified in TS 36.101 [42]) on the subframes indicated by measSubframePatternPCell, measSubframePatternConfigNeigh, csi-MeasSubframeSet1 if configured, and the CSI subframe set 1 if csi-MeasSubframeSets-r12 is configured. The UE may use CRS assistance information to mitigate CRS interference from the cells in the CRS-AssistanceInfoList for the demodulation purpose or DL control channel demodulation as specified in TS 36.101 [42]. EUTRAN does not configure neighCellsCRS-Info-r11 or neighCellsCRS-Info-r13 if eimta-MainConfigPCell-r12 is configured.

	neighCellsToAddModList
This field contains assistance information used by the UE to cancel and suppress interference of a neighbouring cell. If this field is present for a neighbouring cell, the UE assumes that the transmission parameters listed in the sub-fields are used by the neighbouring cell. If this field is present for a neighbouring cell, the UE assumes the neighbour cell is subframe and SFN synchronized to the serving cell, has the same system bandwidth, UL/DL and special subframe configuration, and cyclic prefix length as the serving cell.

	p-aList
Indicates the restricted subset of power offset for QPSK, 16QAM, and 64QAM PDSCH transmissions for the neighbouring cell by using the parameter
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, see TS 36.213 [23, 5.2]. Value dB-6 corresponds to -6 dB, dB-4dot77 corresponds to -4.77 dB etc.

	p-b
Parameter: 
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, indicates the cell-specific ratio used by the signaled neighboring cell, see TS 36.213 [23, Table 5.2-1].

	physicalConfigDedicated
The default dedicated physical configuration is specified in 9.2.4.

	resAllocGranularity
Indicates the resource allocation and precoding granularity in PRB pair level of the signaled neighboring cell, see TS 36.213 [23, 7.1.6].

	rlc-Config
For SRBs a choice is used to indicate whether the RLC configuration is signalled explicitly or set to the values defined in the default RLC configuration for SRB1 in 9.2.1.1 or for SRB2 in 9.2.1.2. RLC AM is the only applicable RLC mode for SRB1 and SRB2. E-UTRAN does not reconfigure the RLC mode of DRBs except when a full configuration option is used, and may reconfigure the RLC SN field size and the AM RLC LI field size only upon handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment or upon SCG Change for SCG and split DRBs.

	servCellp-a
Indicates the power offset for QPSK C-RNTI based PDSCH transmissions used by the serving cell, see TS 36.213 [23, 5.2]. Value dB-6 corresponds to -6 dB, dB-4dot77 corresponds to -4.77 dB etc.

	sps-Config
The default SPS configuration is specified in 9.2.3. Except for handover or releasing SPS for MCG, E-UTRAN does not reconfigure sps-Config for MCG when there is a configured downlink assignment or a configured uplink grant for MCG (see TS 36.321 [6]). Except for SCG change or releasing SPS for SCG, E-UTRAN does not reconfigure sps-Config for SCG when there is a configured downlink assignment or a configured uplink grant for SCG (see TS 36.321 [6]).

	srb-Identity
Value 1 is applicable for SRB1 only.
Value 2 is applicable for SRB2 only.

	transmissionModeList
Indicates a subset of transmission mode 1, 2, 3, 4, 6, 8, 9, 10, for the signaled neighboring cell for which NeighCellsInfo applies. When TM10 is signaled, other signaled transmission parameters in NeighCellsInfo are not applicable to up to 8 layer transmission scheme of TM10. E-UTRAN may indicate TM9 when TM10 with QCL type A and DMRS scrambling with [image: image4.wmf]cell
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 in TS 36.211 [21, 6.10.3.1] is used in the signalled neighbour cell and TM9 or TM10 with QCL type A and DMRS scrambling with [image: image5.wmf]cell
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 in TS 36.211 [21, 6.10.3.1] is used in the serving cell. UE behaviour with NAICS when TM10 is used is only defined when QCL type A and DMRS scrambling with [image: image6.wmf]cell
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 in TS 36.211 [21, 6.10.3.1] is used for the serving cell and all signalled neighbour cells. The first/ leftmost bit is for transmission mode 1, the second bit is for transmission mode 2, and so on.

	sPATH-Config

This field contains the configuration for the secondary path of one DRB for the purpose of duplication or splitting.

	drb-ToAddModListSCG-MRDC-r15
This field contains the configuration of DRB to add or modify for the MR-DC in case LTE eNB is worked as SN.


NOTE 1:
It is up to eNB to ensure that the field indicating LWA bearer type is set to FALSE when LWA bearer is no longer used (e.g. during handover or re-establishment where LWA configuration is released).
	Conditional presence
	Explanation

	CRSIM
	The field is optionally present, need ON, if neighCellsCRS-Info-r11 is not present; otherwise it is not present.

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

	DRB-SetupM
	The field is mandatory present upon setup of MCG or split DRB; The field is optionally present, Need ON, upon change from SCG to MCG DRB; otherwise it is not present.

	DRB-SetupS
	The field is mandatory present upon setup of SCG or split DRB, or upon change from MCG to split DRB; The field is optionally present, Need ON, upon change from MCG to SCG DRB; otherwise it is not present.

	HO-Conn
	The field is mandatory present in case of handover to E-UTRA or when the fullConfig is included in the RRCConnectionReconfiguration message or in case of RRC connection establishment (excluding RRConnectionResume); otherwise the field is optionally present, need ON. Upon connection establishment/ re-establishment only SRB1 is applicable (excluding RRConnectionResume).

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or when the fullConfig is included in the RRCConnectionReconfiguration message; In case of RRC connection establishment (excluding RRConnectionResume); and RRC connection re-establishment the field is not present; otherwise the field is optionally present, need ON.

	HO-toEUTRA2
	The field is mandatory present in case of handover to E-UTRA or when the fullConfig is included in the RRCConnectionReconfiguration message; otherwise the field is optionally present, need ON.

	LWIP
	The field is optionally present, Need ON, if drbTypeLWIP-r13 is not set to eutran; otherwise it is not present and the UE shall delete any existing value for this field.

	PDCP
	The field is mandatory present if the corresponding DRB is being setup; the field is optionally present, need ON, upon reconfiguration of the corresponding split DRB or LWA DRB, upon the corresponding DRB type change from split to MCG bearer, upon the corresponding DRB type change from MCG to split bearer or LWA bearer, upon the corresponding DRB type change from LWA to LTE only bearer, upon handover within E-UTRA and upon the first reconfiguration after re-establishment but in all these cases only when fullConfig is not included in the RRCConnectionReconfiguration message; otherwise it is not present.

	PDCP-S
	The field is mandatory present if the corresponding DRB is being setup; the field is optionally present, need ON, upon SCG change; otherwise it is not present.

	RLC-Setup
	This field is optionally present if the corresponding DRB is being setup, need ON; otherwise it is not present.

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

	Setup
	The field is mandatory present if the corresponding SRB/DRB is being setup; otherwise the field is optionally present, need ON.

	SetupM
	The field is mandatory present upon setup of an MCG or split DRB; otherwise the field is optionally present, need ON.

	SetupS
	The field is mandatory present upon setup of an SCG or split DRB, as well as upon change from MCG to split DRB; otherwise the field is optionally present, need ON.

	SetupS2
	The field is mandatory present upon setup of an SCG or split DRB, as well as upon change from MCG to split or SCG DRB. For an SCG DRB the field is optionally present, need ON. Otherwise the field is not present.


_1557836405.unknown

_1558850990.vsd
MCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


Secondary path Info

Anchored DRB ID
RLC Conf
LCH Conf


MCG RRC Configuration


SCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


Secondary path Info

Anchored DRB ID
RLC Conf
LCH Conf


SCG RRC Configuration


MCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


Secondary path Info

Anchored DRB ID
RLC Conf
LCH Conf


MCG RRC Configuration


SCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


SCG RRC Configuration


SCG RRC Configuration


“MCG bearer + duplication path in MCG”


“MCG bearer + split path in SCG”


Secondary path Info

Anchored DRB ID
RLC Conf
LCH Conf


MCG RRC Configuration


“SCG bearer + split path in MCG”


“SCG bearer + duplication path in SCG”


MCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


MCG RRC Configuration


“MCG bearer”


SCG bearer info

EPS Bearer ID
DRB ID
PDCP Conf
RLC Conf
LCH Conf


SCG RRC Configuration


“SCG bearer”



_1557836404.unknown

