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1. Introduction
In the last meeting, RAN2 has some agreements on the UE behaviours in the SCG deactivation and on the RRM measurements. In this contribution, we will discuss the SCG activation and deactivation procedures.
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2.1 Which node triggers the SCG deactivation/activation  
In the last meeting of RAN3, RAN3 has agreed that the MN can initiate the SCG deactivation and activation. Whether the SN can initiate the SCG deactivation and activation is FFS.
	MN initiated SN modification procedure can be used for support of SCG (de)activation, and SN can decide whether to accept or reject SCG (de)activation request after receiving SN modification request message.
Activity Notification message sent from SN to MN, can be used for the MN to make final decision on SCG (de)activation. It is FFS whether no spec impacts or the Activity Notification message shall be enhanced, e.g., add a new SCG (de)activation suggestion IE.
MN can initiate SCG (de)activation during SN addition procedure, SN can decide whether to accept or reject SCG (de)activation request after receiving SN addition request message, FFS on how to reject it.
The following is FFS pending on RAN2 progress for the SN initiated SCG (de)activation
FFS: Whether SN initiated SCG (de)activation is allowed for support of SCG (de)activation (i.e., whether SN is allowed to (de)activate SCG).
FFS: SN initiated SN modification required procedure can be used for support of SCG (de)activation
FFS: Activity notification message sent from MN to SN is helpful for SN to make good decision on SCG (de)activation. It is FFS whether no spec impacts or the Activity Notification message shall be enhanced, e.g., add a new SCG (de)activation suggestion IE.
FFS: RAN3 has not achieved agreement whether MN can reject SCG (de)activation request after receiving SN modification required message.


 
Observation 1: RAN3 has agreed that the MN can trigger the deactivation/activation
As the data cannot be transmitted via deactivated SCG, the network should decide whether to deactivate the SCG e.g. based on the data transmission requirements vs. trying to reduce the UE power consumption. We discuss this for the bearer types using the SCG, i.e. MN terminated split bearer, MN terminated SCG bearer, SN terminated split bearer, and SN terminated SCG bearer (the MN terminated MCG bearer and SN terminated MCG bearer are not relevant to this discussion).
· For the MN terminated split bearer
The MN sees all UL and DL traffic, so it knows when the traffic is low enough so that the SCG could be deactivated. The SN is not aware of DL data transmitted via the MCG and if the SN would trigger the deactivation of the SCG, the MN might forward some DL data to the SN just before receiving the SCG deactivation request from the SN. In this case, either the MN would need to recover these DL data or the SN would need to reactivate the SCG or the MN would need to reject the deactivation. Therefore, we think the SN should not trigger the deactivation of the SCG. 
When the SCG is deactivated, UL data on the split bearer can directly be sent via the MCG so the MN can decide whether to activate the SCG. If the SN wants to trigger the activation, the SN need to know the UL/DL data transmission requirement for the SCG. For DL data transmission of the split bearer, the SN does not know whether the MN will deliver the DL data to the SN because it is the MN to decide the transmission path. The SN can only trigger the activation when receiving the DL data or indication from the MN. It will increase the delay. Therefore, we think the SN does not need to trigger the activation.
Observation 2: For the MN terminated split bearers, the MN can determine whether to activate/deactivate the SCG without any information from the SN and the SN does not need to trigger the deactivation/activation
· For the SN terminated split bearer
The SN sees all UL and DL traffic, so it knows when the traffic is low enough so that the SCG could be deactivated. it can determine whether to deactivate the SCG. The MN only sees traffic going via the MCG, so it cannot know whether the traffic going to the SCG is low enough to deactivate the SCG.
When the SCG is deactivated, the MN sees UL and DL data on the MCG so it can see if the increase of the traffic requires activation of the SCG. The SN can also see this so it could
Observation 3: For the SN terminated split bearers, the SN can determine whether to activate/deactivate the SCG without any information from the MN. The MN can also determine whether to trigger activation without information from the SN.
-		For the MN terminated SCG bearers
Both he MN and the SN can see the traffic on the bearer so either the MN or the SN could trigger the deactivation. When the SCG is deactivated, the MN will see DL data arriving from the CN so the MN can trigger activation in this case. In this case, the SN cannot trigger the activation, it can only be the MN. If there is any UL traffic to be sent, it was not discussed how the UE can inform the network. As the UE will have reduced activity towards the SCG when the SCG is deactivated, it can be expected that the UE will initially inform the network via the MCG, so the MN will be aware and could trigger the activation.
Observation 4: For the MN terminated SCG bearers, the MN can determine whether to activate/deactivate the SCG without any information from the SN. The SN can also determine whether to trigger deactivation without information from the MN.
-		For the SN terminated SCG bearer
Only the SN can see the traffic so only the SN can trigger the deactivation of the SCG. When the SCG is deactivated, the SN will see DL data arriving from the CN so the SN can trigger activation in this case. In this case, the MN cannot trigger the SCG activation, it can only be the MN. If there is any UL traffic to be sent, it was not discussed how the UE can inform the network. As the UE will have reduced activity towards the SCG when the SCG is deactivated, it can be expected that the UE will initially inform the network via the MCG, so the MN will be aware and could trigger the activation.
Observation 5: For the SN terminated SCG bearers, the SN can determine whether to activate/deactivate the SCG without any information from the MN. The SN can also determine whether to trigger deactivation without information from the MN.
The above observations can be summarized as in the table below.
	
	MN-terminated
	SN-terminated

	
	split bearer
	SCG bearer
	split bearer
	SCG bearer 

	Deactivation
	MN
	MN or SN
	SN
	SN

	Activation for (increased) DL traffic
	MN
	MN
	MN or SN
	SN

	Activation for (increased) UL traffic
	MN
	The node that receives the UE's request, most likely the MN
	MN or SN
	The node that receives the UE's request, most likely the MN



Table 2.1-1: Node(s) that could trigger SCG activation or deactivation

One solution would be to use MN-triggered SN modification for MN-initiated SCG activation/deacrivation and SN-initiated SN modification for SN-triggered SCG activation/deactivation. However, in many scenarios, it should be possible to deactivate and reactivate the SCG without reconfiguration and without random access so the MN/SN interaction should allow minimising the delay for such a case.
Proposal 1: The delay of MN/SN interactions for SCG activation/deactivation should be minimised in the case where the SCG can be deactivated and activated without any reconfiguration and without random access. 
2.2 How to send the SCG deactivation/activation command
On how to signal the SCG deactivation/activation, the following options can be considered:
· RRC signalling
· MAC CE
· DCI
SCG deactivation:
In R16, the network uses the MN RRC reconfiguration including the SCG release command to inform the UE to release the SCG. RAN4 specifies the requirements of releasing the SCG.
	The requirements in this clause shall apply for a UE which is configured with PCell and one PSCell.
Upon receiving PSCell release in subframe n, the UE shall accomplish the release actions specified in TS 38.331 [2] no later than in subframe n+ TRRC_delay:
where
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].


According to the 38.331, TRRC_delay is 16 ms. According to the 36.331, TRRC_delay is 20 ms.

Also RAN4 specifies the requirements of SCell deactivation using the MAC CE. THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213. The value of THARQ is 0~8 slot. THARQ is configured by RRC or DCI. Therefore the value of  depends on the THARQ and slot length. We can estimate the value using some typical values. For example, we assume the value of THARQ is 4 and the NR slot length is 1ms, then the UE should finish the actions no later than in slot n+7.
	Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n +. The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+ and not occur after slot n+1+, where NR slot length is with respect to the numerology used in the SCell being deactivated.


In our understanding, the requirement of the SCG deactivation using the MAC CE and the SCell deactivation using the MAC CE are similar. 
The delay of the SCG deactivation using the MAC CE is could be 7ms instead of 16 or 20ms using RRC signalling. 
Observation 6: The delay of the SCG deactivation using the MAC CE could be significantly smaller (e.g. less than half) than the delay if using RRC signalling. In case of frequent activation/deactivation, this can save UE power and signalling overhead.

SCG activation:
In R16, the network uses the MN RRC reconfiguration including the SCG addition command to inform the UE to add the SCG. RAN4 specifies the requirements of adding the SCG.
	8.9.2	PSCell Addition Delay Requirement
[bookmark: _Hlk18514597]The requirements in this clause shall apply for the UE configured with only PCell in FR1.
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 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 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.
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the PSCell configuration command:
-	the UE has sent a valid measurement report for the PSCell being configured and
-	One of the SSBs measured from the PSCell being configured remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being configured also remains detectable during the PSCell configuration delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.



According to the agreement in the last meeting, UE will continue the PSCell RRM measurement in the deactivation SCG. Therefore we think the Tsearch = 0 ms. Also we think Tprocessing can be reduced because the UE will store the SCG configuration when the SCG is deactivated. Also we think T∆ can be reduced if UE can perform the fine time tacking when the SCG is deactivated. But it is up to RAN4 to decide. In our understanding, the TPSCell_ DU is the same for all the options. Therefore the only difference between the option of using the MAC CE and the option of using the RRC is the processing time. Like the above discussion for deactivation of SCG, we expect the delay of the SCG activation using the MAC CE to be significantly shorter than the delay of the SCG activation using the RRC. 
Some companies may think the RAN2 can reduce the processing delay requirement for the RRC reconfiguration for deactivating /activating the SCG. In our understanding, in that case, RAN2 need to limit that this RRC reconfiguration for deactivating/activating the SCG cannot include other configurations. However, the simplest would be no configuration, in which case there is even no need for an RRC message. it is not clear what kind of configuration would be needed.
As discussed in the above, the main cases of deactivation/activation the SCG is for the bursty traffic. If RAN2 uses the RRC to deactivate/activate the SCG, the network will send the RRC reconfiguration message multiple times during the traffic. It will bring too much signalling overhead.
Observation 7: The delay of the SCG activation using the MAC CE could be significantly smaller than the delay if using RRC signalling, which can allow frequent deactivation and better power saving, as well as reduce signalling overhead.
Observation 8: Using MAC CE to deactivate/activate the SCG can reduce the signalling overhead than using RRC.
Therefore we think using the MAC CE to indicate the SCG deactivation/action is better than using the RRC message.
Also based on the following reasons, we think the DCI method should be avoided:
According to the WID, the WG of the efficient SCG activation/deactivation mechanism does not involve L1
	1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]



 If using the DCI, the RAN does not know whether the UE has received the DCI.
 It does not align with the design of SCell deactivation/activation.
Proposal 2: Support MAC CE to indicate SCG deactivation/activation to the UE in cases where no reconfiguration/random access is needed.
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Based on the discussion in this paper, we have the following proposals:
Proposal 1: The delay of MN/SN interactions for SCG activation/deactivation should be minimised in the case where the SCG can be deactivated and activated without any reconfiguration and without random access. 
[bookmark: _GoBack]Proposal 2: Support MAC CE to indicate SCG deactivation/activation to the UE in cases where no reconfiguration/random access is needed.
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