Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#105	R2-1901409
[bookmark: _Hlk532304374]Athens, Greece, 25th February – 1st March 2019	

Agenda Item:	11.10.5
[bookmark: _GoBack]Source:	Ericsson
Title:	SCG failure handling in MR-DC
Document for:	Discussion, Decision

1	Introduction
[bookmark: _Hlk487455403]RAN plenary #81 approved the WID on DC and CA enhancements including among others the following objective:
Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]
· This objective applies to MR-DC and NR-NR DC

With following justification: 
For signalling robustness, 3GPP introduced in Rel-15 split signalling radio bearer (SRB) which allows to send RRC messages over LTE and/or NR. Main benefit of split SRB is to add additional robustness. However, in Rel-15, the radio link failure and re-establishment is triggered even secondary link is still running. This should be enhanced.

In this contribution, we discuss improvements in SCG failure handling that can improve signalling robustness for UEs operating in MR-DC with split SRB configured. 
[bookmark: _Ref178064866]2	Discussion
In Rel-15, RRC re-establishment is triggered when MCG RLF is declared for all MR-DC options, suspending the ongoing communication until the UE re-synchronizes with the network. On the other hand, if the UE experiences a failure on the SCG side, then the UE does not have to initiate an RRC connection reestablishment procedure but instead it sends SCGFailureInformation via MCG SRB. Upon receiving SCGFailureInformation, MN can then decide to initiate an SN release (and optionally, change SCG to an SN with a better radio conditions). In this case, as the MCG radio link is available and the traffic can be rerouted via MCG, UE does not experience a notable service interruption as in MCG RLF. 
In Rel-15 MR-DC options, the primary path of a split SRB can only be set to MCG. In addition, pdcp-Duplication can be configured, in which the UE duplicates each uplink PDCP PDU on the split SRB such that one copy is transmitted via MCG and one via SCG. 
This does not allow UE to take full advantage of diversity in the control plane. For instance, even though duplication may be effective in the downlink to improve signalling robustness, for uplink transmissions the situation may look different. For UEs with limited transmission power, it may be more effective to concentrate the transmit power on one transmission instead of dividing it on two transmission links. In this case, limiting the uplink to MCG only will be limiting, especially for NE-DC, in which the E-UTRA cell group may provide a more reliable link, e.g. in deployments with the NR cell group operating in FR2. 

[bookmark: _Toc1033239][bookmark: _Toc494382980][bookmark: _Toc490253457][bookmark: _Toc490153357][bookmark: _Toc490153343]In Rel-15, in case of Split SRB, primary path can only be set to MCG. However, this does not allow UE to take the full advantage of diversity in the control plane.
[bookmark: _Toc1033240]For UE in NE-DC, primary path set to SCG would provide a more reliable link in deployments where the NR cell group is operating in FR2.
In order to take advantage of Split SRB, primary path should be allowed to be set to either MCG or SCG.
[bookmark: _Toc1033243]In order to take advantage of Split SRB, primary path should be allowed to be set to either MCG or SCG for all MR-DC options.

[bookmark: _Hlk487803816]For a UE with Split SRB and primaryPath set to SCG, it is not clear how the UE can notify the MN with SCGFailureInformationNR upon the detection of an SCG failure. As illustrated in Figure 1, this observation is valid independent from whether SRB3, configured or not.  
[bookmark: _Toc1033241]When split SRB is configured with primary path set to SCG, it is not clear how the UE can send the SCG Failure Information message to the MN, upon SCG RLF. 

	

1. [bookmark: _Hlk513477692]Split SRB with primaryPath set to SCG
	

1. Split SRB with primaryPath set to SCG as well as SRB3 configured


Figure 1: Illustration of the CP scenarios where a split SRB is configured with primaryPath set to SCG. Configured CP paths for SRB1 and SRB3 are illustrated in red.

If a split SRB1 is configured and SCG is the only configured path for that SRB, after a UE has experienced an RLF on the SCG side, UE may simply initiate the RRC connection re-establishment procedure to restore the connectivity. However, this would cause a significant service interruption time, especially if there are other active bearers that are configured to use the MCG path (e.g., VoLTE bearers) when the SCG failure is detected. Doing re-establishment will not only cause service interruption for such bearers, but it is also rather unnecessary to begin with, as the MCG could be experiencing good (radio) conditions at that time. Thus, a preferred alternative for UE is to switch the path referred to MCG Split SRB1 over the MCG and notify the network with SCGFailureInformationNR. When sending SCGFailureInformationNR, if no scheduling grant is available on the MCG, then the UE shall send a scheduling request to the MN. 
[bookmark: _Toc494382981][bookmark: _Toc490253458][bookmark: _Toc490153358][bookmark: _Toc490153344][bookmark: _Toc1033242]When split SRB is configured with primary path set to SCG, after a UE has experienced a failure on the SCG side, the UE could initiate an RRC connection re-establishment procedure to restore the connectivity. However, this would result in a significant service interruption time.  
[bookmark: _Toc503481148][bookmark: _Toc503478997][bookmark: _Toc494382983][bookmark: _Toc494382711][bookmark: _Toc494382585][bookmark: _Toc490253459][bookmark: _Toc490153359][bookmark: _Toc490153345][bookmark: _Toc1033244][bookmark: _Toc493754290][bookmark: _Toc503355230]Upon detecting SCG failure, a UE in MR-DC configured with split SRB and primaryPath set to SCG switches the primaryPath to MCG to send SCG Failure Information message to the MN. 
[bookmark: _Toc503481149]
To illustrate the specification changes needed, corresponding Stage 3 CRs for the EN-DC case are provided in [1] and [2] for NR and LTE RRC specifications respectively. Stage 2 CR is given in [3].
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In Rel-15, in case of Split SRB, primary path can only be set to MCG. However, this does not allow UE to take the full advantage of diversity in the control plane.
Observation 2	For UE in NE-DC, primary path set to SCG would provide a more reliable link in deployments where the NR cell group is operating in FR2.
Observation 3	When split SRB is configured with primary path set to SCG, it is not clear how the UE can send the SCG Failure Information message to the MN, upon SCG RLF.
Observation 4	When split SRB is configured with primary path set to SCG, after a UE has experienced a failure on the SCG side, the UE could initiate an RRC connection re-establishment procedure to restore the connectivity. However, this would result in a significant service interruption time.
Based on the discussion in the previous sections we propose the following:
Proposal 1	In order to take advantage of Split SRB, primary path should be allowed to be set to either MCG or SCG for all MR-DC options.
Proposal 2	Upon detecting SCG failure, a UE in MR-DC configured with split SRB and primaryPath set to SCG switches the primaryPath to MCG to send SCG Failure Information message to the MN.
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