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1 Introduction
One objective of DC/CA enhancement WI is the efficient and low latency serving cell configuration/activation/setup.

RP-181469 [1]:

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]

o
This objective applies to MR-DC, NR-NR DC and CA

o
The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

In the contribution, we focus on how to achieve fast SCG activation in DC. 
2 Discussion  
According to TS 36.300 [2], PSCell in SCG is never deactivated, i.e. it is always active when SN is added. It includes cases of both LTE-DC and EN-DC.
====================Copy from TS 36.300==================================

2.1 7.6
Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.

For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;

-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change, or when exceeding the maximum transmission timing difference between CGs:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;

-
MeNB is informed by the UE of SCG failure type;

-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;

-
Like PCell, PSCell cannot be de-activated and cannot be in dormant SCell state (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and, unless RACH-less HO is configured, with RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.

=================================================================
Although there is no clear agreement for NR-NR DC, it seems common understanding that the above principle is also applied.
Observation 1: In MR-DC (including LTE-DC, EN-DC and NR-DC), PSCell in SCG is never deactivated, i.e. it is always active when SN is added.
Then according to existing procedure in TS 37.340 [3], once PSCell is released, the whole SCG will be released. 
Observation 2: Once PSCell is released, the whole SCG is released. 

After SCG is released, SN addition procedure is required to add NR PSCell back even if the same NR PSCell/SCG is used, where the UE stays at the same location for a long time (e.g. UE stays in office or at home). Furthermore, RAN4 specified the following latency requirement for PSCell addition in EN-DC in 36.133 [4]:

==============================Copy from TS 36.133 [4] =================================

Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:

Where:

Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
TRRC_delay is the RRC procedure delay as specified in [2].

Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2.

Tsearch is the time for AGC settling and PSS/SSS detection.

-
For NR PSCell in FR1: if the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = SMTC periodicity + 5 ms. If the target cell is an unknown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [TBD*SMTC periodicity + 5] ms;

-
For NR PSCell in FR2: if the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*SMTC periodicity + 5] ms. If the target cell is an unkown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*TBD* SMTC periodicity + 5] ms, else Tsearch = [TBD* SMTC periodicity + 5] ms.

T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1 SMTC periodicity ms.

TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of [42].

===============================================================================

As we see, even if PSCell is known in FR1, the latency may be as long as 79ms, including:

· TRRC_delay is 19ms 
· Assume processing latency for RRCReconfiguration with SCG establishment is 16ms

· Assume processing latency for RRCReconfigurationComplete is 3ms
· Tprocessing is 20ms with assumption that PSCell is known in FR1
· Tsearch is 0ms with assumption that PSCell is known in FR1
· T∆ = 20ms with assumption that 1 SMTC periodicity is 20ms
· TPSCell_ DU =20ms with assumption that x=1
Observation 3: According to RAN4 requirement on PSCell addition in EN-DC, at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1.
The above latency is based on the assumption that measurement results of SCG are available. So, actual latency should be longer than it because of the latency of RRC configuration of measurement and UE performing RRM. Even for the 79ms activation latency, RRC configuration latency and corresponding SW processing also contribute a lot. Therefore, when no data traffic is expected to be sent in SCG for a short duration, releasing SCG is wasteful and incurs long latency caused by RRC reconfiguration. 

To resolve this issue, we think one solution is to reuse the state of deactivated or dormant SCell for SCG or PSCell, so that PSCell release can be avoided while still achieving UE power saving purpose without sacrificing UE power consumption. This should be a “natural” extension of the CA idea and similar procedures can be adopted. Thus, not much spec impact is expected. Therefore, we recommend: 

Proposal: RAN2 should study whether PSCell release can be avoided (e.g. by introducing a deactivated or suspended mode) for a short duration to reduce RRC configuration latency of SN addition while still achieving UE power saving purpose without sacrificing UE power consumption
3 Summary
In the contribution, we focus on how to achieve fast SCG activation in DC. We propose:  
Observation 1: In MR-DC (including LTE-DC, EN-DC and NR-DC), PSCell in SCG is never deactivated, i.e. it is always active when SN is added.

Observation 2: Once PSCell is released, the whole SCG is released. 

Observation 3: According to RAN4 requirement on PSCell addition in EN-DC, at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1.

Proposal: RAN2 should study whether PSCell release can be avoided (e.g. by introducing a deactivated or suspended mode) for a short duration to reduce RRC configuration latency of SN addition while still achieving UE power saving purpose without sacrificing UE power consumption
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