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1	Introduction
[bookmark: _Ref178064866]A new WI on DC and CA enhancements was approved in RAN#81. One objective of the WI is to minimise latency needed for additional cell setup. 
· Efficient and low latency serving cell configuration/activation/setup: Minimizing signaling 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
In this contribution, we analyse a possible solution for minimising latency for SN addition in MR-DC.
2. Discussion
Fast SN addition is one area which is targeted in the Rel-16 WI on DC enhancement. Current SN addition is controlled by the network and the network triggers the SN addition or SN change when there is a strong or suitable SN is found. As the procedure is mostly initiated based on measurement results (blind SN addition is also possible), there is a long delay in SN addition procedure. Such long delay is not suitable especially for small cell environment as the UE may have moved away from the detected SN even before the SN addition is completed due to the long procedural delay. 
Observation 1: A long delay in current SN addition procedure is not favourable especially for small cell environment as the UE may have moved away from the detected SN even before the SN addition is completed.
Figure 1 illustrates the small cell deployment scenario. 


Figure 1: small cell deployment scenario
The UE is located at position A. The UE may be moving to cell 1, 2, 3 or 4 depending on the UE direction. Therefore, it is beneficial to configure the UE with cell 1, 2, 3 and 4 in advanced. However, current SN addition procedure can add one SN at a time. The UE access in SN is triggered by the random access procedure, where the UE starts using the SN resources. Even though, the step 1 to step 4 in current SN addition procedure (see Annex A) can be performed in advanced, i.e. before the UE enters the SN, the network has only provided the UE with single SN configuration. Therefore, if another SN (not the prepared SN) becomes high quality, the UE would need to provide the new measurement (step 0) and wait until the network configures the new SN. This process takes a long time (step 0 – step 5). During that time, the UE may have passed through the high quality SN without even connecting to it. 
Observation 2: It is beneficial to prepare multiple SN in small cell deployment scenario.
A procedure for preparing multiple SN is shown in Figure 2.

Figure 2: Procedure for preparing multiple SN
The MN makes the decision to add SN. This may be based on measurements from the UE. The MN decides to prepare multiple SNs for the UE, this is shown step 1 to 2. The configuration for SN or multiple SNs is sent to the UE. Multiple SNs configurations could be sent to the UE in one RRC message as shown in Step 3 or multiple RRC messages. 
SN configuration sent in step 3 contains bearer configuration in SN, SN security information, and condition for SN access and SN access information such as RACH. SN configuration for different SN could be independently generated by the SN or some SN configuration such as RACH configuration could be shared by a group of SNs. Note that RACH less SN addition is allowed in the current SN addition for support of SN terminated MCG bearers. However if the UE uses SN radio resources, RACH access to the SN is required.  
In step 4 and 5, provides the signalling for the completion of SN configuration. This means the UE has configured protocol stack for the SN(s) and the UE is ready for the communication with the corresponding SN. However, the UE has not established a radio connection with the corresponding SN.
When the condition for SN access is met, the UE initiates the RA procedure towards the corresponding SN. The condition for access are the cell quality of SN is higher than a threshold, or timer based threshold (i.e. the UE access the configured SN after a configured time), or any other possible cell access condition. Access condition which is under discussion for conditional handover could be considered here for conditional SN addition.
The MN is informed of which SN the UE has accessed either by the UE (as in step 6) or by the SN over the network interface messaging. As the SN is configured in advanced when the SN cell quality becomes good, SN access and hence the use of SN resources by the UE is fast. The MN may release or maintain other SN configuration as required.
Proposal 1: RAN2 is requested to take into account the solution described in this contribution in minimising latency for SN addition. The solution is based on preparation of multiple SN in advanced and the UE accessing a prepared SN upon a pre-configured condition is met. 
[bookmark: _Ref189046994]3	Conclusion
In this contribution, we have discussed a possible solution for minimising SN addition latency. The solution is based on preparing multiple SN in advanced however the UE accesses a prepared SN when pre-configured condition is met. The solution is useful especially in small cell deployment scenario. 
Observation 1: A long delay in current SN addition procedure is not favourable especially for small cell environment as the UE may have moved away from the detected SN even before the SN addition is completed.
Observation 2: It is beneficial to prepare multiple SN in small cell deployment scenario.
Proposal 1: RAN2 is requested to take into account the solution described in this contribution in minimising latency for SN addition. The solution is based on preparation of multiple SN in advanced and the UE accessing a prepared SN upon a pre-configured condition is met. 
4	Annex A
Conventional SN addition procedure:
1. The MN decides to request the SN to allocate resources for a specific E-RAB, indicating E-RAB characteristics. The MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). 
2.	If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, respective transport network resources. For bearers requiring SCG radio resources, the SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. 
3.	The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.
4.	The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response message, if needed. 
5.	The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SgNB ReconfigurationComplete message, if received from the UE.
6.	If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell of the SN. The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. 
7.	In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer.
8.	In case of SN terminated bearers using RLC AM, and dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Data forwarding).
9-12.	For SN terminated bearers, the update of the UP path towards the EPC is performed.


Figure 1: conventional SN addition procedure.
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