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1 Introduction
This paper discussed general principles activation of secondary cell group (SCG). So far, the following high-level agreements were made concerning SCG activation/deactivation:
Agreements

1a 	SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b 	SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
3 	RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

[bookmark: _Hlk54251042]2	Activation procedure
Similar to the SCG deactivation, both nodes should be able to initiate SCG activation (as data arrival at PDCP can trigger it, and either node could host the PDCP for a bearer) and MN needs to send the activation command to UE (however it is signalled). However, as to whether the nodes are allowed to rejection the activation request, the situation is slightly different: SCG may not be always able to use the resources it has allocated, so it is necessary to allow SN to reject the MN-initiated SCG activation. But for SN-initiated SCG activation, there doesn't seem to be a similar reason: For bearers with PDCP anchored at SN, MN would not know the traffic situation so in case the SN requests activation, there aren't very clear reasons for the MN to reject it. While this is slightly different from normal DC principles, it is not unprecedented as also the SCG release shall not be rejected by either node when requested. 
Proposal 1: Both MN and SN can initiate SCG activation. SN can reject the activation request, but MN cannot. The signalling details of this are up to RAN3.
Proposal 2: MN sends the (MN- or SN-initiated) SCG activation command to the UE.

Then regarding activation of SCG procedure there could be several triggers at different entities in the network:
1. MCG
a. DL Data arrival for split bearer in MCG requiring SCG radio resources
b. Radio quality of SCG gets better (after dip of radio quality which caused deactivation)
c. Load balancing
2. SCG
a. DL Data arrival for SCG bearer at SCG
3. UE
a. UL data arrival for UE for SCG bearer. 

Below we have provided high level signaling for activation of SCG:
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FIGURE C: Activation of SCG

The question on how/whether UE is allowed to request SCG activation was left open in RAN2#113e. The question is about how RAN2 should specify UE informing the network about UL data arrival for bearers that could use SCG. For example, when an SCell for the CG of a LCH is deactivated (e.g. for power saving purpose) and data becomes available for transmission for that LCH, the UE first triggers the SR procedure to request UL resources to send the BSR reflecting data arrival. Once a grant is received, it can then send the BSR and only when receiving that BSR, the gNB can then activate the SCell which resumes the CG. It introduces long delay even though the CG resources has already been configured on the SCell. Similar issue could arise with PSCell in case CG is configured, so allowing UE to indicate SCG activation (e.g. via configured grant for SCG using MCG leg) could be beneficial. One simple way would be to define a suspended configured grant for MCG LCH, which would be triggered if traffic volume exceeds a threshold (as with BSR triggering). Then UE would activate the grant and send BSR to network, which would tell to network that UE has sufficient amount of data to send so SCG activation should be considered.
Proposal 3: UE can request SCG activation via UP mechanism (e.g. BSR sent via configured grant).
3	Activation signal
RAN2 has already agreed that RRC signaling can be used to activate/deactivate SCG:
· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

So we have basic procedure in place already to activated and deactivate SCG. In order to add other ways to activate SCG there needs to be very good motivation to do so. 
In the existing release 16 NR if NW wants to activate SCG that would require following signalling after MCG wants to configure and activate SCG:
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Figure A: SCG configuration and activation

In an MR-DC type of deployment, one valid question is: what will happen to the SCG when the active data transmission (offloading) ends and the need for a SCG would be less. The obvious reason would be to revert back to single connection, where UE will keep the primary leg active needed for mobility anchoring (for example) or lower-intensity traffic activity (e.g. keep alive messages). 
But this behaviour may not be desirable in case data traffic is bursty and data activity is quite unpredictable. In order to achieve a fast offloading and high peak data rate, then 2nd leg is needed to be fast set-up, configured and activated. And requiring signaling as shown above would cause quite a delay.
On the other hand, when the data traffic is low, then there are clear UE power saving opportunities, when UE would benefit of lower measurement effort, PDCCH monitoring and any other activity needed on the SCG.
So, there is a trade-off that needs to be controlled for optimal performance: 1) fast offloading in case of data activation and 2) UE power saving in case of low activity.
Observation 1: To achieve a fast offloading and high peak data rate, the 2nd leg needs to be set-up, configured and activated fast.
Observation 2: There is a trade-off between 1) fast offloading in case of data activation and 2) UE power saving in case of low activity to achieve best performance. 
So in order for SCG deactivation to actually provide any gains it needs to be significantly faster than deconfiguring/configuring of SCG.
RAN4 has defined the requirement on PSCell Addition Delay in 38.133 (8.9.2) as follows:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms 
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2]
	Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
	Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
	Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.
From RAN2 point of view we think we could focus on use case when PSCell is known for the UE, thus we do not need to consider Tsearch in our delay considerations. Also PRACH occasion delay (to start RACH on SCG) is something there is not much to be improved as currently already PRACH occasion periodicity is configurable to be less than 10ms and having much shorter delay for that would consume huge amount of resources. It should be noted that instead of RACH also SR procedure could be used if TA is still valid and the delay could be reduced for this point as well. So main aspects we can improve for activation of SCG seem to be related to:
1. RRC delay (16ms)
2. Processing delay (40ms)
3. Downlink synchronization delay to acquire full timing information (depends on SSB periodicity) 

So if processing delays could be reduced for SCG activation use case there may not be need to define lower layer signaling to activate SCG as the improvement it can provide would be neglible thus it would be best to try to enhance RRC activation before defining lower layer signaling approach.
Proposal 4: First try to enhance RRC procedure before defining another way to activate SCG

3.1	 RRC delay
The RRC processing time assumes that basically any of the parameters could be changed which should be allowed but one could consider reduced delay for the case reduced set of parameters are changed – at the extreme consider case where only activation status is changed. This would allow way lower RRC processing delay. So an easy way to reduce delay would be to define reduced processing time for RRC configuration for the SCG activation case assuming there is only a reduced set of changes to the configured SCG parameters.
Proposal 5: Specify more strict processing time for activating SCG with reduced set of changed parameters.
3.2	Processing delay
40ms processing delay in the physical layer includes SW processing time and RF warm up period. As the SCG activation case is considering already existing SCG there is not really need for SW processing time Already providing 20ms saving in the delay. 
Regarding RF warm up delay in the SCG addition could be reduced by significant amount as RF filters etc. do not change in the case of activation and those could be already loaded in the UE. Thus also that delay could be most likely approach almost 0ms delay but of course RAN4 needs to confirm how much these could be reduced.
Proposal 6: Specify reduced physical layer processing delay for SCG activation use case together with RAN4  
3.3	Downlink Synchronization
Downlink synchronization delay is dependant on the SSB periodicity. UE will be able to acquire a level of downlink synchronization as the UE continues to perform RRM measurements. As the UE needs to basically receive SSB to measure SCG then UE could as well acquire MIB and keep SFN timing for the SCG. 
Proposal 7: UE should be able to keep downlink synchronization including SFN for deactivated SCG. Consult with RAN4 if they have concerns with this.

4	Conclusion
Proposal 1: Both MN and SN can initiate SCG activation. SN can reject the activation request, but MN cannot. The signalling details of this are up to RAN3.
Proposal 2: MN sends the (MN- or SN-initiated) SCG activation command to the UE.
Proposal 3: UE can request SCG activation via UP mechanism (e.g. BSR sent via configured grant).
Proposal 4: First try to enhance RRC procedure before defining another way to activate SCG
Proposal 5: Specify more strict processing time for activating SCG with reduced set of changed parameters.
Proposal 6: Specify reduced physical layer processing delay for SCG activation use case together with RAN4  
Proposal 7: UE should be able to keep downlink synchronization including SFN for deactivated SCG. Consult with RAN4 if they have concerns with this.

image1.png
[EPrpETey

MCG acknowledges
need for SCG

Indication to activate SCG!

l¢Indication to activate SCG____ |

SCG Activation Complete

SCG acknowledges
need for 5CG

SCG Activation Reque st

b EtChuieinafmes |

Indication to activate SCG

bl iaeiao@ee |

SCG Activation Complete

L___ECeamieltn Caliin |

UE acknowledges
need for 5CG

SRIRACH Procedure

SCG activation indication





image2.png
R

MCG SCG

Trigger for SCG setup
SN Addition Request

SN Addition Request Ack

RRCReconfiguration
RCReconfigurationComplete

SN Recanfiguration Complete
| SN Recorfiguration Complete |

RACH Procedure





