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[bookmark: _Ref483927698]Introduction
In the RAN2#99 meeting some decisions were made regarding fallback of duplication bearer to split bearer in case of duplication de-activation as follows:
Agreements
1.	For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  
2.	1 byte bitmap could be used as duplication activation/deactivation MAC CE
3. 	The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)  

Therefore, in DC, the control of the “default leg” has become a common issue for both split and duplication. On this matter, at this meeting it was further agreed the following:
=>	A UE with split bearer can be configured to transmit on a single path via RRC signalling.  
This agreement addresses the RRC configuration of the default leg however it does not explicitly preclude other form of control such as MAC CE based leg switching, as proposed in [1]-[5]. In this contribution we analyze this issue and conclude that the RRC configuration agreed above should be the only configuration to be used to control the default leg of a split bearer. 
Discussion
1.1. [bookmark: _Ref481312399][bookmark: _Ref485154928]MAC CE format for duplication
Even though the CA duplication does not “fallback” to split bearer, it also has, similar to the legacy split bearer, many common design aspects with DC duplication. In particular, the activation/de-activation MAC CE should not be different for CA and DC duplication. However some specific MAC CE format would be required if the link selection comes on top of the de-activation with e.g. some additional switching flag per bearer coming on top of the activation/deactivation bit [3]-[5]. Therefore, it is interesting to see if leg switching has any value for CA duplication. As discussed in [6], since after duplication de-activation the remaining leg can use all CCs, there is no difference between keeping one or the other leg. Therefore leg switching is useless in CA duplication. As a result, if MAC-CE based leg switching is supported for DC either two different MAC CEs will be needed for CA and DC duplication or CA will use the same format as DC, where half of the information is irrelevant. It should be further noted that the additional leg selection bits are also irrelevant in case the MAC CE indicates an activation of the associated bearer. Therefore, considering their irrelevance for both CA and duplication activation, the additional bits are useless most of the time.
Observation 1: Since switching is useless in CA duplication if MAC-CE based leg switching is supported for DC, two different MAC CE formats need to be specified for CA and DC duplication or a common but inefficient MAC CE format would apply to all cases.
One can further note that multiple options exist for signaling the leg switching including an additional flag per bearer [3][5] which possible values 1/0 could either be mapped onto the configured original/additional legs or simply indicate “switch/no-switch”, or it could be included in the MAC CE sub-header [4]. It is then expected that MAC CE-based leg switching support will involve further discussions and consume significant meeting time which RAN2 may not afford at this late stage of the release.
Observation 2: The design of the MAC CE supporting leg switching is expected to consume significant meeting time which RAN2 may not afford at this late stage of the release.  
1.2. MAC CE leg switching for split bearer
Since for legacy split bearer, the use of one or both legs is triggered by the buffer level compared to a threshold, no activation/de-activation MAC CE exists. As a result, a specific leg-switching MAC CE would need to be discussed and specified for this purpose. And despite RAN2’s aim of harmonizing split and duplication bearers for DC, both bearer types would require two different MAC CEs for switching legs.
Observation 3: Despite RAN2’s aim of harmonizing split and duplication bearers for DC, both bearer types will require two different MAC CEs if MAC-CE based leg switching is supported.
1.3. Deadlock issue
In DC, two legs of the DRB belong to different CGs. If gNB sets the RRC parameter ul-DataSplitDRB-ViaSCG, the original leg is SCG, otherwise, the original leg is MCG. The agreement in Section 1 “A UE with split bearer can be configured to transmit on a single path via RRC signalling” can re-use this existing configuration parameter to implement RRC-controlled leg switching. For example, if the SCG leg is configured as original leg and the transmission performance of the SCG leg becomes worse than the MCG leg, MCG should RRC-reconfigure the original leg of the DRB as SCG leg. Meanwhile, SCG is made aware via Xn of the re-configuration and SCG can timely schedule the UE consistently. Implementing the above leg switching via MAC CE would allow a faster switch but which only MCG and UE would be aware of. Until SCG is made aware via either Xn or BSR (via SR) of the switch, it would not provide a grant to the UE. Therefore, the MAC CE leg switching may not end-up being faster than the RRC-controlled leg switching. Note also that Xn-based notification of a MAC-CE based leg switching would somehow contradict some earlier agreement on MAC-CE based duplication control from RAN2#98 that “no optimisations or additional interactions between network nodes are introduced for this mechanism”.
Furthermore two consecutive and contradictory switch commands from both CGs may end-up in a deadlock situation where both CGs assume the other CG is the original leg resulting in none CG providing any grant to the UE until they are made aware via Xn of their respective switch.


Figure 1: Deadlock issue with MAC-CE based leg switching in DC
Observation 4: In DC, MAC-CE based leg switching may not result in a faster availability of the new leg compared to the existing RRC-based leg switching.
Based on the above observations, we suggest not supporting MAC-CE based leg switching for split bearer in Rel-15. 
Proposal: MAC-CE based leg switching is not supported for split bearer in Rel-15.
Conclusion
In this contribution, we analyze some issues associated with the support of MAC-CE based leg switching for split bearer in NR and yield the following observations and conclusion:
Observation 1: Since switching is useless in CA duplication if MAC-CE based leg switching is supported for DC, two different MAC CE formats need to be specified for CA and DC duplication or a common but inefficient MAC CE format would apply to all cases.
Observation 2: The design of the MAC CE supporting leg switching is expected to consume significant meeting time which RAN2 may not afford at this late stage of the release.  
Observation 3: Despite RAN2’s aim of harmonizing split and duplication bearers for DC, both bearer types would require two different MAC CEs if MAC-CE based leg switching was supported.
Observation 4: In DC, MAC-CE based leg switching may not result in a faster availability of the new leg compared to the existing RRC-based leg switching.
Proposal: MAC-CE based leg switching is not supported for split bearer in Rel-15.
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