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Introduction
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In RAN#81 meeting, the objective of “Efficient and low latency serving cell configuration/activation/setup” is included in the DC/CA enhancement WID[1], and the context is listed as below:
	3. [bookmark: OLE_LINK6][bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK17][bookmark: OLE_LINK18]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
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


The objective could be divided into three scenarios and should be considered for all the RRC states IDLE, INACTIVE and CONNECTED mode:
· [bookmark: OLE_LINK23]Initial cell setup;
· [bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK31]Additional cell setup;
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK32][bookmark: OLE_LINK81][bookmark: OLE_LINK82]Additional cell activation for data transmission.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we intend to discuss how to reduce the signalling overhead and latency for the scenarios of additional cell setup and cell activation for data transmission.
Discussion
0. [bookmark: OLE_LINK3][bookmark: OLE_LINK19][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK43][bookmark: OLE_LINK44]Minimize the signaling overhead and latency for additional cell setup  
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK182][bookmark: OLE_LINK183]This topic is only used for DC scenario, for SN addition procedure.
In NR, it is convenient to reuse the euCA solution [2] in LTE to reduce the signaling overhead and the latency. The normal procedure for additional cell setup is step1-6 figured as below:


Figure1 Procedure of SN addition
[bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK186][bookmark: OLE_LINK187] Based on the procedure above, the latency could be saved: 
· Step 1~2 are the normal SN additional procedure;
· [bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK146][bookmark: OLE_LINK147]In step3, the MN sends RRCReconfiguration message to the UE, which carries the SN configuration received from the SN. A “dormant PSCell state” could be introduced for DC scenario similar as LTE euCA “dormant SCell state”, the connection between the SN and the UE may be early setup before the dual connection for data transmission is really needed. In the RRCReconfiguration message, direct PScell state configuration with dormant/deactivated/activated status may be configured, or one of the status is used as a default configuration for the PSCell defined in the specification.
· [bookmark: OLE_LINK61][bookmark: OLE_LINK62]In step4 the UE responses the MN with the RRCReconfigurationComplete message, after which the connection between the UE and PSCell is setup.
· [bookmark: OLE_LINK60][bookmark: OLE_LINK144][bookmark: OLE_LINK145]In step5, the MN sends SNReconfigurationComplete message to the SN, which includes the RRCReconfigurationComplete message, this message could also include the PSCell status decided by the MN. 
· [bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK79][bookmark: OLE_LINK80]After the UE connects to the SN, the PSCell could be configured with “short CQI report” which CQI reporting cycle, and the latency before transmission using suitable MCS in PSCell will be reduced;
· Sometime later, if the MN really needs a dormant/deactivated SN to start data transmission, another message such as SNDataStart message may be sent to the SN. Since the contexts in both the UE side and the network side have been already prepared, the data in both legs may be started to transmit as soon as possible.
[bookmark: OLE_LINK592][bookmark: OLE_LINK593][bookmark: OLE_LINK194][bookmark: OLE_LINK195]Observation 1: Some methods of euCA in LTE could be reused in NR for minimizing latency for additional cell activation for data transmission.
[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK173][bookmark: OLE_LINK174][bookmark: OLE_LINK595]Proposal 1: Reuse the euCA solution in LTE for minimizing latency for additional cell(PSCell) setup:
· [bookmark: OLE_LINK208][bookmark: OLE_LINK209]Dormant state for PSCell;
· Direct state configuration for PScell: dormant/deactivated/activated;
· [bookmark: OLE_LINK181]Short CQI report in PSCell;
0. [bookmark: OLE_LINK20][bookmark: OLE_LINK21]Minimize the signaling overhead and latency for additional cell activation for data transmission
This topic is used for CA, to add SCells for single connection, or to add SCells either for MN or SN in DC scenario.
Based on the procedure of SCell addition which uses RRC Reconfiguration message:
1) To save latency between SCell addition and transmission using suitable MCS in such SCell: 
· [bookmark: _GoBack]A dormant SCell state could be introduced same as LTE euCA for all SCells in MN and in SN. And to configure UE with direct Scell state configuration, the overhead of subsequent SCell activation by MAC CE is not required.
· [bookmark: OLE_LINK56][bookmark: OLE_LINK55]After UE connected to the SN, all the “active” SCells could be configured with “short CQI report” which CQI reporting cycle, and the latency between SCell setup and large data transmission will be reduced;
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]2) To save the signaling overhead: 
1. A common (S)cell configuration could be provided to the UE to minimize the signalling overhead. In euCA, only the common Scell configuration are focused, because of the different structure of configurations of PCell and SCell. But in NR, all cells(SPCells and SCells) are configured with the same structure(ServingCellConfigCommon IE and ServingCellConfig IE) as shown in the figure below:


[bookmark: OLE_LINK590][bookmark: OLE_LINK591]Figure2 Structure of CellGroupConfig IE
Due to the unified structure, the common SCell configuration solution in LTE could be extended to common cell configuration of all kinds of cells in NR, and the SPCell/SCell could use the common cell configuration as a reference to perform a delta configuration.
[bookmark: OLE_LINK594][bookmark: OLE_LINK150][bookmark: OLE_LINK151]Observation 2: Some methods of euCA in LTE could be reused in NR for minimizing signalling overhead and latency for additional cell activation for data transmission.
[bookmark: OLE_LINK210][bookmark: OLE_LINK148][bookmark: OLE_LINK149]Proposal 2: Reuse the euCA solution in LTE for minimizing signaling overhead and latency for additional cell activation for data transmission, including all the SCells in MN and/or SN:
· Dormant SCell state and Direct Scell state configuration;
· Short CQI report for SCell;
· Common Scell configuration, and extend to delta configuration for all cells of the MN and SN.
Conclusion
According to the analysis in section 2, we have some observations as below:
Observation 1: Some methods of euCA in LTE could be reused in NR for minimizing latency for additional cell activation for data transmission.
Observation 2: Some methods of euCA in LTE could be reused in NR for minimizing signalling overhead and latency for additional cell activation for data transmission.
And according to the analysis, we propose:
Proposal 1: Reuse the euCA solution in LTE for minimizing latency for additional cell(PSCell) setup:
· Dormant state for PSCell;
· Direct state configuration for PScell: dormant/deactivated/activated;
· Short CQI report in PSCell;
Proposal 2: Reuse the euCA solution in LTE for minimizing signaling overhead and latency for additional cell activation for data transmission, including all the SCells in MN and/or SN:
· Dormant SCell state and Direct Scell state configuration;
· Short CQI report for SCell;
· Common Scell configuration, and extend to delta configuration for all cells of the MN and SN.
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