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Introduction
In 3GPP TSG-RAN WG2 NR adhoc and 97 meeting, the following agreements have been made on split bearer for SRB and split bearer for SCG:

Agreements:
1:  Packet duplication is supported for user plane and control plane in NR-PDCP (This agreement does not preclude discussion of other mechanisms to improve mobility robustness)
FFS whether packet duplication should also be supported for LTE-NR dual connectivity
2: The PDCP function in the transmitter supports packet duplication and the PDCP function in the receiver supports duplicate packet removal.

Furthermore, it was also agreed that:
=>	For LTE-NR tight interworking with NR as master then packet duplication with MSG split bearer on control plane is supported following agreements taken for packet duplication for NR-NR dual connectivity.
=> Split SRB for EN-DC is supported


Agreements
1	The SCG split bearer is supported for Option 7/7a, i.e. eLTE as anchor, but not supported for the cases option 4/4a when NR is the master node.

In this contribution, we elaborate on the benefits of using SRB diversity by split SRB to enable a more robust RLM and RLF handling in case of LTE-NR dual connectivity, and a new UE behaviour when there is RLF in SCG considering the introduction of SCG split bearer.
[bookmark: _Ref178064866]Discussion
In LTE, RLF is declared if the UE detects too many out-of-synch packets via the MCG bearer which triggers a RRC Connection Reestablishment [1]. This will stop all ongoing transmissions while the UE attempt to re-synchronize with the network. In case the UE is configured with dual connectivity, the connection reestablishment will reset the SCG connection as well resulting in a service interruption even if the secondary carriers have excellent coverage. On the other hand, if the UE experiences radio link issues on the SCG, the UE will not initiate a RRC connection reestablishment but instead generate a SCGFailureInformation message which it transmits to the MeNB via the MCG bearer. The MeNB can then decide to initiate a ‘SeNB release’ or a ‘change of SeNB’ which will remove the failing SeNB and potentially add another one with better signal quality. As the MCG bearer is unaffected, the UE doesn’t experience any service interruption as the traffic can be rerouted on the MCG bearers instead.
In NR, it is agreed to support split SRB for LTE-NR tight interworking, which will allow the UE to receive and transmit RRC message via the SeNB [1]. This will be particularly beneficial in case of dual connectivity where the MCG bearer fails due to RLF while the SCG bearer maintains a good coverage. When the UE detects RLF on the MCG, instead of triggering RRCConnectionReestablishment, the UE would generate a MCGFailureInformation which it transmits to the MeNB over the split SRB via the SeNB. Here radio link failure refers to existing indications from lower layers to RRC layer that are 1) RACH failure, 2) RLC max number of retransmission exceeded 3) out of synch indication from L1.
When the MeNB receives the MCGFailureInformation, it may decide to respond with a RRCConnectionReconfiguration via the SeNB over the split-SRB which results in a handover of the MCG to e.g. the old SeNB or to a third eNB. 
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[bookmark: _Toc478130654][bookmark: _Toc478130759][bookmark: _Toc478167966]Introduce new procedure for MCG Failure indication in LTE for UEs configured with EN-DC, which is similar to current SCGFailureIndication
Figure 1 shows an example signalling diagram for the case when a MeNB triggers a handover to the source SeNB upon receiving MCG failure information from the UE. However, to ensure security, it is needed to perform a random access to update the security keys.
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[bookmark: _Ref473535364]Figure 1. Signalling diagram for MeNB handover to SeNB at MCG failure
In case both the MCG and SCG encounter RLF simultaneously, or if the handover to the SeNB fails due to RLF, e.g. if a UE enters an indoor area with very poor coverage, the UE should fallback to the RRC connection re-establishment procedure.
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As discussed above, when UE encounters RLF on SCG, similar procedure as defined in LTE can be reused in NR RRC.
That is, upon initiating the procedure, the UE shall:
1>	suspend all SCG DRBs and suspend SCG transmission for split DRBs;
1>	reset SCG-MAC;
1>	stop T307;
1>	initiate transmission of the SCGFailureInformation message in accordance with 5.6.13.3;
Since SCG split bearer has been agreed to be introduced in NR, and for SCG split bearer, it has both MCG leg and SCG leg, failure on SCG does not affect operation on MCG leg, therefore UE can continue to use SCG split bearer even if SCG encounters RLF.  
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Conclusion
[bookmark: _GoBack]Based on the discussion in section 2 we propose the following:
Proposal 1	For NR dual connectivity or LTE-NR tight interworking, when radio link failure (RACH failure, RLC failure or L1 failure) is detected at MCG but not SCG for a UE configured with split SRB, instead of initiating RRC connection re-establishment procedure, UE reports such failure to NW over split SRB via SCG as long as SCG is still alive.
Proposal 2	Introduce new procedure for MCG Failure indication in LTE for UEs configured with EN-DC, which is similar to current SCGFailureIndication
Proposal 3	RRC connection re-establishment procedure is only initiated when both MCG and SCG encounter RLF.
Proposal 4	Reuse current SCGFailureInformation of LTE in the new NR RRC specification
Proposal 5	Similar to LTE, UE can continue to use the SCG split bearer when SCG encounters RLF although it needs to suspend SCG transmission for SCG split bearer.
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