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1
Introduction
This contribution discusses the handling of PBR at split bearer reconfiguration.
2
Discussion
When a split bearer is reconfigured into an MCG bearer, for instance when the SCG is removed, the PBR to be used for the MCG bearer needs to be updated in order to maintain the QoS of the bearer. 
In RRC, we could rely on RRC to always reconfigure the MCG part of the split bearer in order to take into account the fact that the SCG part changes or disappears. Because only the PBR is likely to require an update, this seems too heavy a procedure to change one parameter, especially when it is most likely going to result into the combination of the two PBRs.
In MAC to maintain precise QoS during such a reconfiguration, the bucket value should be carried over to the remaining component. This is different from regular handover where all logical channels have their buckets reinitialised. When removing one CG, not carrying the tokens over would result into not satisfying the PBR/GBR.

In practise, this would mean for instance that when the SCG part of a split bearer is removed, the PBR of the logical channel of the MCG is increased by the PBR of the logical channel of the SCG, and the tokens of the bucket of the logical channel of the CG that is removed are added to the bucket of the logical channel of the remaining CG.

Proposal: when one CG of a split bearer is removed, the PBR of the logical channel of the remaining CG is increased by the PBR of the logical channel of the CG that disappears, and the tokens of the bucket of the logical channel of the CG that is removed are added to the bucket of the logical channel of the remaining CG.

NOTE: 
a possible exception to the PBR principle described above would occur if the PBR is set to infinity in one of the component to be removed, in which case, the PBR of the remaining component could remain the same i.e. not increased.
Corresponding changes to RRC are given below:
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;
4>
combine the value of the prioritisedBitrate in the LogicalChannelConfig of the SCG DRB to the prioritisedBitrate in the LogicalChannelConfig of the corresponding MCG DRB;

4>
Indicate to MAC layer that the Bj of the SCG part of the split DRB is to be added to the Bj for the MCG part of the split DRB;
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;
3
Conclusions
This contribution has discussed the reconfiguration of split bearers and proposed the following:
Proposal: when one CG of a split bearer is removed, the PBR of the logical channel of the remaining CG is increased by the PBR of the logical channel of the CG that disappears, and the tokens of the bucket of the logical channel of the CG that is removed are added to the bucket of the logical channel of the remaining CG.

