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[bookmark: _GoBack]RAN2 agreed the overall framework for RRC signalling for LTE NR interworking.  RAN2 also discussed last meeting on the possibility to unify the different split bearer types.  The user plane aspects were discussed but several companies expressed the view that it may not be easy from the control plane perspective.  This document looks at the possible solutions to unify the split bearer options from control plane perspective.
Discussion
Objective of unification for split bearers
The final objective of unifying the split bearers should be such that from RAN2 (UE) specification perspective, there is only one split bearer type, both from the control and user plane perspective.  This should simplify UE specifications in that there is a need to only consider one bearer type and reduce also the number of bearer type changes to be supported.  This objective can only be achieved if the bearer type is unified both from control and user plane perspective.
Observation #1: Split bearer unification should target both control and user plane aspects such that from UE perspective there is only one bearer type.
From network perspective, both bearer types still exist in that the PDCP could be in MN or SN for the split bearer and network specification should support both options.
Observation #2: With split bearer unification, both MCG and SCG split bearers remain from network perspective.

The current RRC framework for EN-DC
The overall agreed RRC framework for LTE-NR interworking can be summarised as follows:
1) Final RRC message generated by LTE MN, which may include an encapsulated NR SN RRC message.  The SN RRC message itself is transparent to the MN.
2) MN RRC message is processed by MN RRC entity and SN RRC message by SN RRC entity (from modelling perspective) in the UE. 
3) The MN and SN RRC messages contain configuration information for the MN and SN protocol stacks respectively, and each RRC entity in the UE configures their lower layers based on the received configuration in their respective RRC messages.
This is shown in the figure 1 below.



Figure 1: EN-DC RRC message structure and associated lower layer configurations

This current RRC framework has a clear separation of the RRC configuration fields for the respective lower layers.  Hence it not possible to use an SN configuration message to configure the PDCP of the MN and vice versa.  
Another aspect to consider is the security key used for PDCP.   Currently, the SCG split bearer uses the SCG key while the MCG split bearer uses the MCG key. Such operation will not be possible with a common split bearer approach.
Observation #3: the current RRC framework for EN-DC cannot provide for unified split bearer.
Possible solutions
Since the PDCP configuration is currently carried by the corresponding RRC signalling, it automatically is associated with the split bearer definition.   Two possible options are discussed below.
Option 1: 
Always provide the PDCP configuration to the UE as part of MN or SN RRC message irrespective of the bearer type on the network side (i.e., irrespective of whether the PDCP for the split bearer is located on the MN or SN),.  That is, the RRC specification will only support one split bearer type – either MN or SN split bearer.  Hence from UE perspective, there is only one bearer type to support.  
From the UE perspective, the PDCP of the split bearer can be modelled as belonging to  the stack (MN or SN) which carries the PDCP configuration.  That is, if specification were to say it is always carried as MN configuration irrespective of the location of the PDCP on the network side, we can model the PDCP for the split bearer to always be part of the MN stack.
On the network side though, this option is not so simple.  Take for example, the PDCP configuration is included in the MN RRC message irrespective of whether the PDCP on network side is located in MN or SN.  When the actual PDCP on the network side is in the SN, it implies that the SN has to provide the SN PDCP configuration to the MN to include as part of the MN configuration.  This breaks the transparency principle as MN has to be aware of and provide the configuration of the SN PDCP to the UE.  
Another complexity of this approach is that if we were to allow a PDCP reconfiguration of the SCG directly over SCG SRB,  the PDCP configuration will always have to be carried as part of the SN RRC configuration.  That is, the possibility to use MN RRC for the split bearer PDCP configuration will not be possible. 
The security key handling also needs some consideration.  Normally, the security key for the MN split bearer is part of the MN KeNB while the security key for the SN split bearer is part of the SN key S-KeNB.  This association of the key used for the split bearer with the type of split bearer cannot be applied for a unified split bearer.  If say, the PDCP configuration is carried over RRC as MN configuration, while the network is actually using an SCG split bearer, then the UE will need to be told to apply the appropriate key.  In other words, the security key for the unified split bearer cannot be automatically associated with the MN or SN keys based on the bearer type and instead will need to be configured separately.  
Option 2:  
Carry the PDCP configuration for split bearer in a separate container.  That is, the MN RRC message will have two containers, one for SN configuration excluding PDCP configuration for any split bearer and another container carrying the PDCP configuration for the split bearer, irrespective of whether the PDCP is located in the MN or SN on the network side.  


From the UE perspective, the PDCP can be modelled as a separate entity, not belonging to MN or SN stack.  The received PDCP configuration can configure the PDCP layer and this configuration can be done either by MCG or SCG RRC entity within the UE as it is a separate container.  This RRC modelling, where the PDCP configuration is not directly associated with the MN or SN RRC message  goes better with the user plane modelling of a “neutral” PDCP entity.
From network perspective, the PDCP configuration carried in the separate container can come from the node that has the PDCP entity.  That is, if it is a MCG split bearer, the PDCP configuration container is put together by the MN and if it is an SCG split bearer, the PDCP configuration is put together by the SN.  The benefit of this approach is that, the PDCP configuration of the SN remains transparent to the MN.  The figure 3 below shows an example flow for an 


Figure 3: Example message flow for network SCG split bearer, with SN providing the PDCP configuration container
Further, if we were to allow a PDCP reconfiguration of the SCG directly over SCG SRB,  the container can easily also be included in the SN RRC configuration.   That is the PDCP configuration container can be included as part of SCG or MCG configurations.  From the UE perspective, where it is included is not relevant – UE configures the PDCP for the split bearer in the same manner irrespective of whether the container is received as part of MCG or SCG configurations.  
One disadvantage of this approach is that we have to consider the failure of this common PDCP configuration case separately to MN and SN failure.  However, this should be fairly simple and can follow the existing behaviour that any failure of this configuration will always behave as the failure of the encapsulating message.  
As with option 1, the security key for the unified split bearer cannot be automatically associated with the MN or SN keys based on the bearer type and instead will need to be configured separately as part of the PDCP configuration.  For example, this could be a key specifically for the split bearers independently of MN or SN keys.
Based on the above discussion, option 2 provides for a cleaner and more uniform modelling where the PDCP of the split bearer in the UE is not associated with either MN or SN from both the user plane and control plane perspective.  It also allows the transparency of the configuration of the SN and MN configurations.
Proposal #1: It is proposed to carry the PDCP configuration for split bearer in a separate container.  
Proposal #2: The PDCP configuration container for split bearer should be included in the MN and SN RRC message definitions.  
Which specification to capture split bearer PDCP container and UE behaviour 
With option 2, the PDCP configuration is carried in a container outside of the MN or SN configuration and can be inserted by LTE MN or NR SN.   This then brings the question on which specification to include the PDCP configuration definition for the container and where to capture the UE behaviour on receipt of the PDCP container.
This is a matter of preference and has no bearing on the behaviour.  Thus either option can work.
In LTE specs: PDCP configuration needed for EN-DC will be same as the LTE PDCP configuration.  So the PDCP config definition in LTE specs will apply for the unified split bearer and can be re-used.  The procedural text on UE behaviour on receipt of the PDCP config in current LTE spec is also likely to be directly applicable.  
In NR specs: On the other hand, this behaviour is primarily driven by introduction of NR. Further, introducing in NR now means it can also possibly be re-used for intra-NR DC.
Considering the above discussion, we have a slight preference to capture in NR specifications.  
Proposal #3: It is proposed to capture the definition and UE behaviour for the unified PDCP in NR specification. 
Conclusion and proposals
This document looked at the impacts of unifying the split bearers from RRC perspective.
The following observations and proposals were made:
Observation #1: Split bearer unification should target both control and user plane aspects such that from UE perspective there is only one bearer type.
Observation #2: With split bearer unification, both MCG and SCG split bearers remain from network perspective.
Observation #3: the current RRC framework for EN-DC cannot provide for unified split bearer.
Proposal #1: It is proposed to carry the PDCP configuration for split bearer in a separate container.  
Proposal #2: The PDCP configuration container for split bearer should be included in the MN and SN RRC message definitions.  
Proposal #3: It is proposed to capture the definition and UE behaviour for the unified PDCP in NR specification. 
User plane aspects of unifying split bearers is discussed in R2-1704813.
image2.emf
Encapsulated SCG 

configuration

MCG configuration

MCG L2/L1

SCG L2/L1

Configure

Configure

PDCP for split bearer

Encapsulated PDCP 

configuration for split 

bearer

Configure


Microsoft_Visio_Drawing2.vsdx
Encapsulated SCG configuration
MCG configuration
MCG L2/L1
SCG L2/L1
Configure
Configure
PDCP for split bearer
Encapsulated PDCP configuration for split bearer
Configure



image3.emf
UE MN SN

SN configuration container, 

PDCP configuration container

MN configuration [SN configuration 

container, PDCP configuration container]


Microsoft_Visio_Drawing3.vsdx
UE
MN
SN
SN configuration container, PDCP configuration container
MN configuration [SN configuration container, PDCP configuration container]



image1.emf
Encapsulated SCG 

configuration

MCG configuration

MCG L2/L1, including 

PDCP for MCG split 

bearer

SCG L2/L1, including 

PDCP for SCG split bearer

Configure

Configure


Microsoft_Visio_Drawing1.vsdx
Encapsulated SCG configuration
MCG configuration
MCG L2/L1, including PDCP for MCG split bearer
SCG L2/L1, including PDCP for SCG split bearer
Configure
Configure




3GPP TSG


-


RAN WG2 Meeting #9


8


 


R2


-


1704798


 


Hangzhou


, 


China


, 


15


-


19


 


May


, 201


7


 


 


Agenda 


I


tem:


 


10.2.2


 


Source: 


 


 


Intel Corporation


 


Title: 


 


 


RRC aspects of unifying split bearer


 


types


 


 


Document for:


 


 


 


Discussion


 


and Decision


 


1


 


Introduction


 


RAN2 agreed the overall framework for RRC signalling for LTE NR interworking.  RAN2 also discussed 


last meeting on 


the 


possibility to unify the different split bearer types.  The user plane aspects were 


discussed but several companies expressed the view th


at it may not be easy from the control plane 


perspective.  


This document looks 


at 


the possible solutions to unify the split bearer options from 


control plane perspective.


 


2


 


Discussion


 


2.1


 


Objective of unification for split bearers


 


The final objective of unifying


 


the split bearers should be such that from RAN2 (UE) specification 


perspective, there is only one split bearer type, both from the control and user plane perspective.  


This should simpl


if


y UE specifications in that there is a need to only consider one bea


rer type and 


reduce also the number of bearer type changes to be supported.  This objective can only be 


achieved if the bearer type is unified both from control and user plane perspective.


 


Observation #


1


: Split bearer unification should target both control


 


and user plane aspects such 


that from UE perspective there is only one bearer type.


 


From network perspective, both bearer types still exist in that the PDCP could be in MN or SN for the 


split bearer and network specification should support both options.


 


O


bservation #


2


: 


With s


plit bear


er unification, both MCG and SCG split bearers remain 


from 


network 


perspective.


 


 


2.2


 


The current RRC framework for EN


-


DC


 


The overall agreed RRC framework for LTE


-


NR interworking can be summarised as follows:


 


1) Final RRC message 


generated by LTE MN, which may include an encapsulated NR SN RRC 


message.


  


The SN RRC message itself is transparent to the MN.


 


2) MN RRC message is processed by MN RRC entity and SN RRC message by SN 


RRC 


entity (from 


modelling perspective)


 


in the UE


. 


 


3


) T


he MN and SN RRC message


s


 


contain configuration information for the MN and SN protocol 


stacks respectively, and each RRC entity 


in the UE 


configures their lower layers based on the 


received configuration in their respective RRC messages.


 


This is shown in t


he figure 


1 


below.


 




3GPP TSG - RAN WG2 Meeting #9 8   R2 - 1704798   Hangzhou ,  China ,  15 - 19   May , 201 7     Agenda  I tem:   10.2.2   Source:      Intel Corporation   Title:      RRC aspects of unifying split bearer   types     Document for:       Discussion   and Decision   1   Introduction   RAN2 agreed the overall framework for RRC signalling for LTE NR interworking.  RAN2 also discussed  last meeting on  the  possibility to unify the different split bearer types.  The user plane aspects were  discussed but several companies expressed the view th at it may not be easy from the control plane  perspective.   This document looks  at  the possible solutions to unify the split bearer options from  control plane perspective.   2   Discussion   2.1   Objective of unification for split bearers   The final objective of unifying   the split bearers should be such that from RAN2 (UE) specification  perspective, there is only one split bearer type, both from the control and user plane perspective.   This should simpl if y UE specifications in that there is a need to only consider one bea rer type and  reduce also the number of bearer type changes to be supported.  This objective can only be  achieved if the bearer type is unified both from control and user plane perspective.   Observation # 1 : Split bearer unification should target both control   and user plane aspects such  that from UE perspective there is only one bearer type.   From network perspective, both bearer types still exist in that the PDCP could be in MN or SN for the  split bearer and network specification should support both options.   O bservation # 2 :  With s plit bear er unification, both MCG and SCG split bearers remain  from  network  perspective.     2.2   The current RRC framework for EN - DC   The overall agreed RRC framework for LTE - NR interworking can be summarised as follows:   1) Final RRC message  generated by LTE MN, which may include an encapsulated NR SN RRC  message.    The SN RRC message itself is transparent to the MN.   2) MN RRC message is processed by MN RRC entity and SN RRC message by SN  RRC  entity (from  modelling perspective)   in the UE .    3 ) T he MN and SN RRC message s   contain configuration information for the MN and SN protocol  stacks respectively, and each RRC entity  in the UE  configures their lower layers based on the  received configuration in their respective RRC messages.   This is shown in t he figure  1  below.  

