


3GPP TSG-RAN WG2 Meeting #106	R2-1906181
Reno, USA, 13 – 17 May 2019	

Agenda item:	11.10.4.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Suspension of SCG
[bookmark: _GoBack]WID/SID:	LTE_NR_DC_CA-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
The new WI on DC and CA enhancements aims – among other things – at reducing latency and improving failure recovery [RP-182076]: 
	The objective of this work item is to investigate enhancements to DC and CA. At least the following topics should be considered in the work:

1. [bookmark: _Hlk516787901]Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]
· UE power control [RAN1]
· RRC signalling to support of enhanced NR-NR DC [RAN2]
· Core requirements to support enhanced NR-NR DC [RAN4]
Note: Synchronous DC enhancements in this WID considers only cases not covered in Rel-15 exception sheet for NR WI NR_newRAT-Core. 


2. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode
· The impacts on UE power consumption should be minimized
· The LTE Rel-15 euCA work should be utilized, when applicable

3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


4. 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

5. Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers [RAN1, RAN2, RAN4]
· This objective applies to CA only.
· Target completion by RAN#84.

6. Study and, if found beneficial over the existing single Tx switched uplink solution, specify enhancements to single Tx switched uplink solution for EN-DC, such as allowing all DL and UL subframes for data transmission for both NR and LTE. [RAN1].

Note: UE in single Tx switched uplink mode is not expected to be scheduled simultaneous transmission on MCG and SCG

The work on objective 2 and 3 should consider UEs in all states (i.e. IDLE, INACTIVE and CONNECTED). 



It may be desirable to optimize the dual connectivity between LTE and NR in such a manner that when the NR radio is not active i.e. there is no active data transmission or other conditions like overheating and the NR radio is directed to a power efficient state not requiring the UE to perform active measurements like done in CONNECTED state, thus, saving the UE power consumption. This requires having possibility to quickly deactivate and re-activation the usage of LTE-NR dual connectivity. 
2	Suspending SCG while MR-DC
MR-DC operation might need to be stopped for a while even during RRC_CONNECTED (e.g. due to overheating), but it would be beneficial to be able to reactivate it fast. 
We propose that gNB can indicate to UE to suspend at least the NR part of the LTE-NR configuration so that UE retains the configuration but does not use it. While suspended, UE would still do RLM for SCG SpCell (to be able to declare S-RLF if needed) as well as RRC measurements (to be able to trigger RRM measurement reports).
A simple figure describes the intention as follows.


Figure 2-1: Power saving in NR SCG
Proposal 1: Network may command UE to suspend the SCG configuration (i.e. put SCG to “suspended” state).
Proposal 2: When SCG is suspended, UE continues RRM/RLM measurements of SCG but is not monitoring the SpCell PDCCH.
Proposal 3: Upon SCG RLF, UE reports the occurrence and stops doing RRM/RLM measurements.
Proposal 4: Network can release or reactiovate the suspended SCG via RRCReconfiguration.
3	Conclusions
In this contribution, we have discussed that when the UE is operating in MR-DC, the SCG might be stopped for a while during RRC_CONNECTED but it would be beneficial to be able to reactivate it quickly. In line of the discussion above, the following proposals are made:
Proposal 1: Network may command UE to suspend the SCG configuration (i.e. put SCG to “dormant” state).
Proposal 2: When SCG is suspended, UE continues RRM/RLM measurements of SCG but is not monitoring the SpCell PDCCH.
Proposal 3: Upon SCG RLF, UE reports the occurrence and stops doing RRM/RLM measurements.
Proposal 4: Network can release or reactiovate the suspended SCG via RRCReconfiguration.
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