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Introduction
In the last RAN 2 Ad-hoc meeting, the L2 handling for mobility was discussed with the following agreements: 
Agreement
1:	For SCG bearer, when S-KgNB is changed or PDCP anchor is changed then SCG PDCP re-established, SCG RLC re-established. FFS whether SCG MAC is reset.

Agreements for EN-DC
1:	For handover, for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC should be re-established and MCG/SCG MAC should be reset.

2	For SCG bearer, when S-KgNB is changed due to key re-fresh (even if we have per bearer key) or SgNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset;
	Note: if solution for bearer type change is applicable then it could be considered to be used also for this case.

L2 handling of a bearer reconfiguring between split and non-split bearer (like MCG DRB or SCG DRB) and between non-split bearers are being discussed in an email discussion [MAC reset, 1].
In this contribution, it is discussed on how the L2 handling is signalled to the UE. 
Discussion
L2 handling in LTE
In LTE, the UE knows the L2 handling via a combination of the current configuration and the new configuration (with IE drb-TypeChange) and the procedure text that describes the L2 handling for the change in drb-type. An example of changing from SCG to MCG DRB is as follow:
Extracted from Section 5.3.10.10:
…..
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;
…..
Extracted from Section 5.10.3.3a1:
…..
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;
…..
It can be observed that whenever UE needs to reconfigure a bearer:
1. UE needs to identify the current DRB type (e.g. ‘if the DRB indicated by drb-Identity is an SCG DRB‘ as highlighted yellow) for every bearer
2. UE needs to know what it needs to change to  in order to perform the L2 handling (e.g. using ‘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)’ as highlighted blue for reconfiguration of SCG to MCG, while using ‘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)’ for reconfiguration from MCG to SCG as highlighted in green)
UE may not know the current DRB type (bullet 1 above) with unified bearers.  From specification point of view, it may be difficult to specify whether a DRB is a MCG DRB or SCG DRB or a split bearer since RAN 2 has agreed to have a unified behaviour for the different bearer types using a common container (can’t specify it is MCG or SCG) and also the SCG configuration is in a separate message (i.e. NR RRC message) to the MCG configuration which is in the LTE RRC message.  
For 2, because the SCG configuration is in a separate message to the MCG configuration, it is also not possible to use the information in the other message in order to know what bearer it is changed to. For example, for the reconfiguration from MCG to SCG, the MCG side of the UE needs to know the SCG configuration (i.e. ‘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)’)  in order to take action on the PDCP and MCG RLC.
Furthermore, the UE behaviour of the MCG configuration is described in different specification to the UE behaviour of the SCG configuration.
In addition, the existing LTE DC procedure text approach is already quite complicated with a lot of duplication in defining the bearer type change behaviour (as can already be seen from the text above for just bearer type reconfiguration between SCG and MCG.  The behaviour may also have to be extended to SRB and SCG DRB as well due to the introduction of split SRB and split SCG DRB.
Observation#1: For MR-DC, the LTE DC L2 handling approach using the bearer type change reconfiguration may not be good because:
· UE may not be able to identify the current DRB type due to unified behaviour for the different bearer types using a common container from 1 message
· UE may not know what it needs to change to from 1 message.
· Existing procedure text approach is already quite complicated with a lot of duplication and the behaviour has to be extended to SRB and SCG DRB reconfiguration to/from split SRB/DRB.
Observation#2: For MR-DC, the LTE DC L2 handling approach to describe the bearer change reconfiguration is not suitable as the UE behaviour for handling the MCG and SCG configuration has to be described in 2 different specifications.
Hence it is proposed to describe the L2 handling in a different way for MR DC. In the following section, it is further studied on how to signal the L2 handling for MR DC.
L2 handling in NR
In Section 2.1, it is shown that the existing LTE DC procedure text approach does not work for MR-DC due to MCG configuration and SCG configuration being contained in 2 separate messages and that the UE behaviour to describe the MCG configuration and SCG configuration are in 2 different specifications. In order to overcome these, it should be possible to describe the UE behaviour of the MCG configuration and SCG configuration independently.
Observation#3: In order to reduce the procedure text complication as observed in Observation#1 and #2, UE behaviour of the MCG configuration and SCG configuration should be able to be specified independently.
One way to achieve Observation 3 is to leave it to the network to signal explicitly all the information needed to link a DRB with its logical channel configurations in MCG and SCG, as well as the signalling explicitly the intended behaviour for user plane handling (i.e. PDCP reestablishment/recovery, RLC reestablishment, MCG/SCG MAC reset). 
Proposal#1: The network should signal explicitly all the information needed to link a DRB with its logical channel configuration in MCG and SCG as well as the actions for user plane handling (i.e. PDCP reestablishment/recovery, RLC reestablishment, MCG/SCG MAC reset).
As described in the email discussion [NR RRC Connection Reconfiguration structure, 2], it is proposed to separate the radio bearer configuration of a DRB (i.e. PDCP config and SDAP config) from the lower layer configuration of a DRB (i.e. RLC config and logical channel configuration). The high level overview of the ASN.1 structure can be as follow:


 
Based on the above structure, it can be seen that the reconfiguration of bearer between split and non-split and between non-split bearer (i.e. between MCG and SCG bearer) can be done by adding and/or releasing the logical channel configuration (i.e. rlc-Config and logicalChannelConfig) in either the MCG configuration or the SCG configuration. 
Proposal#2: Reconfiguration a DRB between split and non-split bearers and between non-split bearers can be done by adding and/or releasing the logical channel configuration linked to the DRB configuration.
It has been agreed that with the unified split bearer the PDCP and SDAP configuration of a bearer will be part of a container. MN can make the decision to add or release a MCG (split) DRB while the SN can add or release a SCG (split) DRB. From the UE point of view, UE receives a RRCConnectionReconfiguration message containing a DRB add, release and modification list to add, release and modify DRB (split or non-split). UE does not need to know whether it is a MCG or a SCG bearer or the bearer type change from the radio bearer configuration and simply perform the requested behaviour to add, release and modify a DRB. 
Required L2 handling such as PDCP re-establishment, PDCP recovery, RLC re-establishment and MAC reset, can be further signalled explicitly in the configurations for the respective layers.  That is, the PDCP layer configurations in DRB-ToAddModList can indicate the intended PDCP behaviour of PDCP re-establishment or PDCP recovery.  And the RLC reestablishment and MAC reset can be indicated when required in the RLC and MAC configurations.  
Proposal#3: Required L2 behaviour for DRB type change, such as PDCP re-establishment, PDCP recovery, RLC re-establishment and MAC reset, is explicitly signalled as part of the PDCP, RLC and MAC configurations.  
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposal:
Observation#1: For MR-DC, the LTE DC L2 handling approach using the bearer type change reconfiguration may not be good because:
· UE may not be able to identify the current DRB type due to unified behaviour for the different bearer types using a common container from 1 message
· UE may not know what it needs to change to from 1 message.
· Existing procedure text approach is already quite complicated with a lot of duplication and the behaviour has to be extended to SRB and SCG DRB reconfiguration to/from split SRB/DRB.
Observation#2: For MR-DC, the LTE DC L2 handling approach to describe the bearer change reconfiguration is not suitable as the UE behaviour for handling the MCG and SCG configuration has to be described in 2 different specifications.
Observation#3: In order to reduce the procedure text complication as observed in Observation#1 and #2, UE behaviour of the MCG configuration and SCG configuration should be able to be specified independently.
Proposal#1: The network should signal explicitly all the information needed to link a DRB with its logical channel configuration in MCG and SCG as well as the actions for user plane handling (i.e. PDCP reestablishment/recovery, RLC reestablishment, MCG/SCG MAC reset).
Proposal#2: Reconfiguration a DRB between split and non-split bearers and between non-split bearers can be done by adding and/or releasing the logical channel configuration linked to the DRB configuration.
Proposal#3: Required L2 behaviour for DRB type change, such as PDCP re-establishment, PDCP recovery, RLC re-establishment and MAC reset, is explicitly signalled as part of the PDCP, RLC and MAC configurations.  
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