
3GPP TSG-RAN WG2 Meeting #107	R2-1910751
Prague, Czech Republic,26th - 30th August 2019	 Revision of R2-1907099

Source: 			ZTE Corporation, Sanechips
Title: 	On MR-DC configuration with resume procedure
[bookmark: Source]Agenda item:		11.10.4.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
Further detailed considerations on MR-DC configuration is provided based on email discussion 106#38.
In email discussion 106#38, following proposal are provided regarding SCG resumption/deletion/reconfiguration[1]:
	Proposal 5: The RRCConnectionResume/RRCResume can include the SCG configuration. This is applicable when resuming from IDLE with suspended if the UE supports EDT, or for resuming from LTE_INACTIVE/NR_INACTIVE.
Proposal 6: The network can indicate the UE to resume with the stored SCG configuration (in both LTE and NR).
Proposal 7: The network can indicate the UE to release the stored SCG configuration (in both LTE and NR). This can be an implicit indication (e.g. no SCG configuration or no indication to resume the stored SCG) to allow backward compatibility.
Proposal 8: The network can perform delta configuration on the stored SCG configuration. This is applicable when resuming from NR_INACTIVE/LTE_INACTIVE, and resuming from IDLE with suspended if the UE supports EDT.



2. Discussion
In R15 late drop, the UE will keep the radio bearer configuration while it will release the SCG configuration upon initiating RRC resume procedure. In R16, we can optimize SCG resumption. First of all, to support SCG resumption/reconfiguration, R16 UE and network should not release stored SCG configuration upon initiation of RRC resume or reception of RRC resume request message.
Maintaining the SCG configuration when the UE initiates the resume procedure is beneficial in terms of both signaling overhead and delay reduction. If SCG configuration is released as in R15, a full reconfiguration is needed to configure SCG when needed later on. Since most lower-layer configuration will not change completely from cell to cell, full reconfiguration of lower-layer SCG would imply unnecessary signaling overhead. This applies to both SCG reconfiguration in resume or in RRC reconfiguration after RRC resume.
Proposal 1 The stored SCG configuration is not released automatically upon initiating RRC resume by R16 UE.
Per our understanding, whether SCG is resumed/reconfigured in RRC resume or after RRC resume depends on different conditions:
1. In the case that the resume procedure is initiated for RAN notification area update (RNAU) or TAU, there is no necessity to configure or reconfigure (resume) SCG. But it is still beneficial to keep the stored SCG configuration in the UE side for the sake of delta reconfiguration in future.
2. In the case that resume procedure is initiated due to data arrival, the network can determine whether to resume or configure SCG in RRC resume message blindly or in RRC reconfiguration after resume procedure based on measurement report. This provides flexibility for the network on when SCG is configured or resumed in various scenarios. If network prefer to reconfigure SCG configuration later based on measurement report, it can suspend the SCG, i.e. keep SCG configuration but not activated it.
One concern on keeping SCG configuration in suspended is how to handle the situation that there is data arrival on SCG bearer which is still in suspended state. We think the solution agreed for R15 [2] can be reused for R16, i.e. before suspend or in resume message, the network reconfigure any SCG only bearers to split bearers or MCG bearers. The agreement is copied below for reference:
Agreements (RAN2#103bis)
1:	For NE-DC, NGEN-DC, and NR-DC, the UE stores the PDCP/SDAP configuration when moving to INACTIVE.  When resuming, the UE applies the stored PDCP/SDAP configuration as in NR SA/LTE.
2	A UE releases its lower-layer SCG configuration in RRC_INACTIVE
3	RAN2 understand that discussion on keeping the lower layer SCG configuration in Inactive would fit within the existing scope of the DC/CA enhancements WI
4	RAN2 understand that before suspend or in the resume message, the network should reconfigure any SCG only bearers so that at completion of the resume the UE is not left with any DRB without any RLC bearer (may not need to be captured in the specification)
By doing this, any data arrival can be mapped to a MCG RLC bearer when SCG is kept in suspended. And the additional signaling overhead caused by the reconfiguration is marginal compared to the whole SCG configuration.
Proposal 2 In the RRC resume message, the network can indicate the UE to maintain the stored SCG configuration in suspended by an explicit indicator.
To support SCG delta reconfiguration based on stored SCG configuration or full reconfiguration, as proposed by summary of email discussion 106#38, SCG configuration should be explicitly included in RRC resume message. If the SCG configuration is included, UE apply it and resume SCG.
Proposal 3 If the SCG configuration is included in the resume message, the UE applies the SCG configuration and resumes SCG.
To resume SCG from stored SCG configuration without delta reconfiguration or full reconfiguration, the network should indicate explicitly in RRC resume message. For a R16 UE, the default behavior, i.e. without any explicit indication or SCG configuration, should be aligned with the behavior of R15 UE as we pointed out in email discussion. Thus: 
Proposal 4 To resume SCG from stored SCG configuration, the network indicate explicitly with an indicator.
As we pointed out in email discussion 106#38, when a R16 UE initiates the RRC resume procedure towards a R15 gNB/eNB, a R16 UE will not release the stored SCG configuration, while a R15 gNB/eNB cannot reconfigure the SCG, nor indicate the R15 UE to delete or maintain the stored SCG explicitly. Even in the RRC reconfiguration after resume, the R15 gNB/eNB may not be able to perform delta reconfiguration due to the lack of SCG configuration on the network side.
Thus, the R16 UE behavior should be specified in such way that if there is no SCG configuration included in the resume message, nor an explicit indicator to either keep SCG suspended or to resume SCG, the R16 UE should release the stored SCG configuration. This logic would also apply to a R16 UE with a R16 gNB/eNB. To illustrate this solution clearly, two draft CRs are provided for LTE and NR respectively [7][8].
Another solution is to introduce an indicator in SIB to indicate whether the serving cell can support SCG resumption with RRC resume message. If this indicator is not provided, a R16 UE which is configured with MR-DC should release SCG configuration upon initiation of RRC resume procedure.
Proposal 5 A R16 UE should release the stored SCG configuration by one of following methods:
1. If in the RRC resume message it does not receive an indication to either keep SCG suspended or to resume the stored SCG, or an SCG reconfiguration.
2. If SIB of the serving cell does not indicate that SCG resumption is supported.
[bookmark: _GoBack]To distinguish whether a UE supports SCG resume or (re)configuration with resume, i.e. whether it releases SCG configuration from stored inactive context upon initiating RRC resume procedure, a new UE capability can be introduced for R16. Thus, for a R15 UE which does not support this capability, the network will not configure SCG with RRC resume message for it.
Proposal 6 A new UE capability is introduced to indicate whether the UE supports keeping SCG during resume.
3. Conclusion
Proposal 1 The stored SCG configuration is not released automatically upon initiating RRC resume for a R16 UE.
Proposal 2 In the RRC resume message, the network can indicate the UE to maintain the stored SCG configuration in suspended by an explicit indicator.
Proposal 3 If the SCG configuration is included in the resume message, the UE applies the SCG configuration and resumes SCG.
Proposal 4 If the SCG configuration is included in the resume message, the UE applies the SCG configuration and resumes SCG.
Proposal 5 A R16 UE should release the stored SCG configuration by one of following methods:
1. If in the RRC resume message it does not receive an indication to either keep SCG suspended or to resume the stored SCG, or an SCG reconfiguration.
2. If SIB of the serving cell does not indicate that SCG resumption is supported.
Proposal 7 A new UE capability is introduced to indicate whether the UE supports keeping SCG during resume.
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