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RAN2#99 agreed the following.
=>	A UE with split bearer can be configured to transmit on a single path via RRC signalling.  

In this contribution, we discuss how switching – changing the single cell group used on a split bearer – should be handled, assuming blocking and un-blocking of the NR radio as the prime use case.
2	Discussion
For the purpose of this document, we use the following definition.
	Definition:		Switching refers to changing, between MCG and SCG, the single cell group used on a split bearer. 
Switching can be done for the uplink, in which case it involves changing the PDCP configuration of the split bearer, or for the downlink (or both).
2.1	UE- or network-controlled
When performing switching, one aspect to consider is what to do with any possible data queuing for transmission at the underlying RLC. For instance on RLC AM - which has been agreed to only support lossless operation - a tail segment of a PDCP PDU can be left waiting for transmission once blocking happens, while the initial segment has already been successfully delivered. If such an RLC is left operating as is, the segment of PDCP PDU stuck at RLC will have to hold back PDCP’s transmission window: otherwise, once the radio link becomes un-blocked again (after an unknown period of time elapsed), the PDCP PDU that is finally delivered after arbitrary delay can cause HFN de-sync.
Observation:	When switching away from a blocked cell group, data stuck at the transmission queue of the RLC of that cell group needs to be discarded, in order not to hold back PDCP’s transmission window (or cause HFN de-sync once un-blocked again).
Because RLC AM only supports lossless operation, the only available way for such discarding seems to be re-establishment of the RLC. On the other hand, RLC re-establishment should always be done simultaneously at both UE and network side. This makes UE-autonomous switching look troublesome.
	Proposal 1:		Switching is initiated and controlled by the network.
2.2	Preparation among MN and SN
For RRM purposes, both MN and SN should always be kept aware of whether the node is expected to serve all uplink data of a split bearer, or to serve none at all. For this reason, switching the uplink of a split bearer should always be initiated using SN Modification Required (in the SN-initiated case), or SN Modification Request (in the MN-initiated case), where the X2 message indicates the proposed new uplink for the other node to consider.
Proposal 2:	Switching the uplink of a split bearer is always initiated using SN Modification Required (in the SN-initiated case), or SN Modification Request (in the MN-initiated case), where the X2AP/XnAP message indicates the proposed new uplink for the other node to consider.
There does not seem to be a particular reason to restrict, which node is allowed to initiate switching: the one that was handling the uplink so far, or the one that was not.
Proposal 3:	A node (MN or SN) is allowed to initiate switching of the uplink away from its own cell group, or towards its own cell group.
Currently, TS 37.340 says:
The MeNB cannot reject the release request of SCG Scells (other than PSCell), SCG bearer and the SCG part of MCG split bearer and SCG split bearer.
It would be consistent with this policy if the MN was not allowed to reject a request by SN to switch the uplink to MCG.
	Proposal 4:		MN cannot reject a request by SN to switch the uplink to MCG.
2.3	L2 handling at switching
As discussed in section 2.1, RLC should be re-established when switching away from a blocked cell group. This needs to be coupled with PDCP Data recovery. But RLC re-establishment does not seem necessary when switching away from a non-blocked cell group, such as when switching back to a cell group that previously underwent blocking. It then seems that the UE needs to be explicitly instructed to perform RLC re-establishment and PDCP data recovery whenever applicable – be it at switching of the uplink, of the downlink, or both.
Proposal 5:	RRC Connection Reconfiguration explicitly indicates whether the UE, for a given split bearer, shall perform PDCP data recovery and re-establishment of an RLC. Given that the underlying reason can be switching of the downlink, this indication is independent of switching of the uplink.
It seems that the same indication needs to be part of the X2AP/XnAP preparation message, to ensure that either the RLC re-establishment is done both by the UE and the network, or by neither. As an example, on an MCG split bearer, the SN may initiate switching towards the MCG, which can be because of blocking (RLC re-establishment needed), or simply because SN tries to get rid of the load (RLC re-establishment not needed): in such a case, MN would need to know whether it should perform PDCP data recovery.
Proposal 6:		To ensure that either the RLC re-establishment is done both by the UE and the network, or by neither, the indication of Proposal 5 is part of the X2AP/XnAP preparation message.
On the topic of bearer-type change, it has previously been discussed whether, at re-establishment of an RLC, reset of the underlying MAC can be avoided. Similarly to the conclusion in that context, it seems that this can be left as a network decision.
Proposal 7:	Also in the context of switching, whether re-establishment of an RLC comes with reset of the underlying MAC is left as a network decision.
3	Conclusion
In this contribution, we discuss how switching, i.e. changing the single cell group used on a split bearer, should be handled, and conclude with the following.
	Definition:		Switching refers to changing, between MCG and SCG, the single cell group used on a split bearer. 
Observation:	When switching away from a blocked cell group, data stuck at the transmission queue of the RLC of that cell group needs to be discarded, in order not to hold back PDCP’s transmission window (or cause HFN de-sync once un-blocked again).
	Proposal 1:		Switching is initiated and controlled by the network.
Proposal 2:	Switching the uplink of a split bearer is always initiated using SN Modification Required (in the SN-initiated case), or SN Modification Request (in the MN-initiated case), where the X2AP/XnAP message indicates the proposed new uplink for the other node to consider.
Proposal 3:	A node (MN or SN) is allowed to initiate switching of the uplink away from its own cell group, or towards its own cell group.
	Proposal 4:		MN cannot reject a request by SN to switch the uplink to MCG.
Proposal 5:	RRC Connection Reconfiguration explicitly indicates whether the UE, for a given split bearer, shall perform PDCP data recovery and re-establishment of an RLC. Given that the underlying reason can be switching of the downlink, this indication is independent of switching of the uplink.
Proposal 6:		To ensure that either the RLC re-establishment is done both by the UE and the network, or by neither, the indication of Proposal 5 is part of the X2AP/XnAP preparation message.
Proposal 7:	Also in the context of switching, whether re-establishment of an RLC comes with reset of the underlying MAC is left as a network decision.

