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1
Introduction
In the last meeting, RAN2 has discussed the new possible bearer configurations enabled by the RRC signalling design for MR-DC (which allows a flexible mapping between the upper and lower layers configurations) and then sent a related LS to RAN3 [R3-174275 "LS on supported bearer types in DC"], to ask for RAN3 feedback on whether such new bearer configurations could be supported by RAN3 as part of the ongoing NR Work Item.
One of new bearer configurations allowed by RRC signalling (PDCP protocol in MN + RLC/MAC configuration only in SN) resembles what in TR36.842, as one possible alternative of LTE dual connection operation, was called alternative 2C. Similarly, the other configuration (PDCP protocol in SN + RLC/MAC configuration only in MN) could be identified as alternative 2X, as illustrated in the Figure below (for the EN-DC case). It should be noted that alternative 2C was discussed for LTE DC and finally not adopted in the normative phase. 

[image: image1.emf]MeNB SgNB

PDCP

RLC

MAC

S1-U

X2

                  
[image: image2.emf]MeNB SgNB

PDCP

S1-U

X2

RLC

MAC


Alternative 2C 












Alternative 2X
Even if these configurations are possible from RRC signaling point view, since none of the bearer types currently defined in TS 37.340 would represent the additional configurations, alternatives 2c/2x are currently not supported in stage 2 specs, which means there is mismatch between stage 2 and RRC specs on the support of 2c/2x. 
This paper discusses how this mismatch could be solved in stage 2.
2
Discussion

2.1 Is there a need to support both 2x and 2c configurations?
During the RAN2 discussion, the use case for alternative 2x (S1-U termination & PDCP protocol in SgNB + RLC/MAC configuration only in MeNB) was discussed. This could be used to remove some limitations of option 3x (SCG split bearer). With option 3x, where PDCP is terminated in SN, it is possible to offload NR traffic from MN node and allow direct routing of packets towards CN. However, when UE is moving out of NR coverage, the PDCP entity in the SN would need to be moved to MN. This would require a path switch towards CN and a security key change (S-KeNB -> KeNB). When NR coverage is again available, it would require a second reconfiguration including key change (KeNB -> S-KeNB) and corresponding PDCP re-establishment. If configuration 2x is allowed, it would be possible to toggle between 3x and 2x with no need to change the PDCP configuration / termination point and the security key (S-KeNB would always be used). 
On the other hand, no real use case for alternative 2c (S1-U termination & PDCP protocol in MeNB + RLC/MAC configuration only in SgNB) was suggested by anyone. 
Considering this, our proposal is that, even if RRC signalling in principle allows both 2x and 2c alternatives, only configuration 2x is covered in Stage 2 and Stage 3 RAN3 specs, at least in Rel-15.

Proposal 1: Only 2x configuration shall be supported in Rel-15 in Stage 2 and Stage 3 RAN3 specs. 

2.2 How to model the alternative 2c/2x?
During the discussion in the last RAN2/RAN3 meeting, two options were identified:
Option 1: Consider option 2c/2x as a special case of MCG and SCG split bearers
Specifically, for option 2x, the SCG split bearer could be redefined as follows:
SCG split bearer: A bearer whose higher layer radio protocols are terminated at the SN and whose lower layer radio protocols belong to MCG and optionally to SCG.
Option 2: Introduce two additional bearer types, on top of the existing four bearer types
· SN terminated split bearer

· MN terminated split bearer
· MN terminated SCG bearer (new bearer type)
· MN terminated MCG bearer

· SN terminated SCG bearer

· SN terminated MCG bearer (new bearer type)
Both option 1 and option 2 have their pros and cons, as further described below.

Impact on data forwarding

Currently, data forwarding is based on PDCP SN delivered by anchor node. In option 1, the UE behaviour for data forwarding with new SCG split bearer is the same as that with SCG bearer and SCG split bearer. But in option 2, there is a need to redefine the description of data forwarding.
In short, for data forwarding, no change is needed for option 1, but some change is needed for option 2.

Impact on current stage 2 and stage 3 specification

Option 2 is expected to have more impact on current Stage 2 and especially Stage 3 RAN3 specification.

For stage 2 specification, in option 2, the terminology of legacy MCG bearer, SCG bearer, MCG split bearer and SCG split bearer has to be redefined and corresponding descriptions and procedures need to be modified.

For stage 3 RAN3 specification, in option 2, a new DRB configuration method is introduced. Correspondingly, IEs as “E-RABs To Be Added List”, “E-RABs To Be Modified List” and “E-RABs To Be Released List” in e.g., SN addition procedure, SN modification procedure and SN change procedure need to be modified.

Option 1 is expected to have less impact on current Stage 2 specification than option 2. 
For instance, in option 1, if alternative 2x (and 2c) is covered as part of the split bearer, MN/SN inter-node signalling procedures (in chapter 10 of TS 37.340) need little modification.  
For stage 3 RAN3 specification, a new indicator or cause value for establishment/release/modification of the specific split bearer (e.g., SCG split bearer with no SCG configuration) configuration can be introduced in case of SN addition procedure and SN modification procedure. 

Especially considering the RAN3 Stage 3 aspects, option 1 seems easier.

Proposal 2: Configuration 2x (and 2c, if supported) is modelled as part of the split bearer.
2.3 Which node decides the split bearer configuration and bearer type change?

For the 2x configuration, it is necessary to consider which node decides the SCG split bearer configuration (i.e. whether to use 3x or 2x) and the bearer type change.

Option 1: SN decides the SCG split bearer configuration
Option 2: MN decides the SCG split bearer configuration
Currently, MN decides the bearer types and bearer type change. Option 1 will introduce unnecessary complexity. Especially in case of bearer type change between other bearer types and SCG split bearer, it is unclear which node makes the decision.
Option 2 is more suitable because it is aligned to existing bearer type establishment and change mechanism. 

Proposal 3: MN decides the SCG split bearer configuration (i.e. whether to use 3x or 2x) .
2.4 Is 2x configuration supported per DRB or per UE?

For a certain UE with multiple DRBs, can other bearer types be configured for the UE while one DRB is configured as alternative 2x (i.e., SCG split bearer without SCG configuration, or a new bearer)? 
If it is allowed to configure above hybrid bearers, the UE should keep SCG monitoring (e.g., radio link monitoring, SCG measurement, inter-node capability coordination). However, if only SCG split bearers without SCG configuration are configured for a UE, the UE actually does not need to monitor SCG failure. 

In other words, if configured with other bearer types than SCG split bearer without SCG configuration, the UE should differentiate when to monitor SCG failure and when not to monitor SCG failure.
A simple approach for a UE is not to configure other bearer types when a SCG split bearer without SCG configuration is configured, at least at Rel-15. If a SCG split bearer without SCG configuration is not allowed to coexist with other bearer types, a UE configured with such SCG split bearer configuration is not required to monitor SCG failure, simplifying the UE capability and behaviour.

Observation: UE behaviour can be simplified if a SCG split bearer without SCG configuration is not allowed to coexist with other bearer types.

Moreover, no motivation is seen for a hybrid bearer configuration in a UE. 
Proposal 4: In Rel-15, SCG split bearer without SCG configuration is per UE rather than per DRB (i.e. a SCG split bearer without SCG configuration is not allowed to coexist with other bearer types).

2.5 Can MN refuse an SN initiated SN release procedure?

Currently, MN cannot reject an SN initiated SN release request. But if 2x configuration is supported, the MN should indeed be allowed to reject an SN initiated SN release and rather change the bearer types into a SCG split bearer with no SCG configuration, through a MN initiated SN modification procedure.

Proposal 5: Revert previous agreement and allow a MN to reject an SN initiated SN release request message.
3
Conclusion

The following proposals are made:

Proposal 1: Only 2x configuration shall be supported in Rel-15 in Stage 2 and Stage 3 RAN3 specs. 

Proposal 2: Configuration 2x (and 2c, if supported) is modelled as part of the split bearer.
Proposal 3: MN decides the SCG split bearer configuration (i.e. whether to use 3x or 2x)
Proposal 4: In Rel-15, SCG split bearer without SCG configuration is per UE rather than per DRB (i.e. a SCG split bearer without SCG configuration is not allowed to coexist with other bearer types).

Proposal 5: Revert previous agreement and allow a MN to reject an SN initiated SN release request message.
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