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1	Introduction
In the last RAN2#113e meeting, the following agreements have been made for SCG activation.

	RAN2#113e
Agreements:

1	NW-triggered SCG activation is indicated to the UE via the MCG.

2	The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:
option 1)	similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.
option 2)	in certain cases:
-	the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).
-	the SCG can schedule data transmission on the PDCCH
The UE decides not to perform random access (one option to be selected):
option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)
option 2b) based on the contents of the SCG activation indication
FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):
-	will perform random access upon reception of the next SCG activation indication from the MCG  
-	reports measurement results (details FFS) via the MCG and wait for reconfiguration.

7	Further discuss the format  and content of the SCG activation indication from the MCG to the UE after there is more progress on solution 2.

8	Further discuss the comparison between
-  define a mechanism   for SCG activation upon UL data arrival on SCG bearers
-	use split bearer with primary path on MCG (network sees UL data and can initiate activation)

1a 	SCG activation can be requested by MN/SN/UE. 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.



In this paper, we further discuss issues related to SCG activation.
2	Discussion
2.1	Issues related to random access
As also discussed in our company paper [1], in our understanding, when SCG is deactivated, NW shall instruct UE whether UE should keep TAT running, beam monitoring, and radio link monitoring. 
In case UE is instructed to keep relevant TAT running, beam monitoring, and radio link monitoring, then UE does not need to perform random access upon SCG activation (either triggered by NW or by UE) if the following conditions are met:
· The associated TAT is not expired
· No beam failure detected
· No radio link failure detected
In case UE is instructed to stop relevant TAT running, beam monitoring, or radio link monitoring, UE shall perform RACH to NW upon SCG activation. 
[bookmark: _Toc85745118]If UE is instructed to stop relevant TAT running, beam monitoring, and radio link monitoring when SCG is deactivated, UE shall perform RACH towards the PSCell upon SCG activation triggered by NW or UE.
[bookmark: _Toc85745119]If UE is instructed to continue relevant TAT running, beam monitoring, and radio link monitoring when SCG is deactivated, UE does not perform RACH towards the PSCell upon SCG activation triggered by NW or UE if TAT is not expired, beam failure is not detected, and radio link failure is not detected.
2.2	Issues related to transmission power reallocation
When SCG is deactivated, UE can in principle allocate more power to MCG transmission. When SCG is activated again, the transmissions in MCG and SCG are constrained by the maximum power in MCG and maximum power in SCG respectively. In this case, it could be beneficial to trigger a power headroom report sent from UE to MN. Then MN is aware of the estimated transmission power over SCG and can control the transmission power over MCG accordingly. Similar as the legacy, wherein the PHR will be triggered if a PSCell is added or changed, RAN2 could support PHR triggered by SCG activation.
	TS 38.321
5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff applied by the UE to meet the MPE FR2 requirements for a Serving Cell.

…….

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
……
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	addition of the PSCell (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
-	Upon switching of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink;



[bookmark: _Toc85373203]PHR is triggered if PSCell is added or changed in legacy.
[bookmark: _Toc85745120]Upon SCG activation by NW or UE, MCG PHR is triggered.
2.3	Issues related to NW triggered SCG activation
In the legacy, for an activated SCG, the SCell can be either in activated state, deactivated state, or dormant state. NW may also configure the SCell states when activating SCG reusing the legacy SCell Addition/Modification procedure
	TS 38.331
SCell Addition/Modification
The UE shall:
1>	for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):
2>	add the SCell, corresponding to the sCellIndex, in accordance with the sCellConfigCommon and sCellConfigDedicated;
2>	if the sCellState is included:
3>	configure lower layers to consider the SCell to be in activated state;
2>	else:
3>	configure lower layers to consider the SCell to be in deactivated state;
……
3>	if the sCellState is included:
4>	configure lower layers to consider the SCell to be in activated state;
3>	else:
4>	configure lower layers to consider the SCell to be in deactivated state.



[bookmark: _Toc85373204][bookmark: _Toc61598984]When activating the SCG, NW can also configure the SCells states, e.g. if SCells enters activated state, deactivated state or dormant state. 

In the previous meeting, RAN2 agreed to support RRC signalling to activate the SCG. Whether an explicit SCG activation indicator is needed in the RRC message to activate the SCG, we believe it depends on whether any SCell is set to activation or dormant state. As agreed in the last meeting, when SCG is deactivated, no SCell is in activated state or dormant state. Thus, when setting a single SCell, that belongs to the deactivated SCG, to either activated or dormant state, it implicitly means the whole SCG is activated. 
Considering above, an explicit SCG activation indicator might be not needed if any SCell is set to activated or dormant state. In another word, the explicit SCG activation indicator is needed if only PSCell is activated.
	RAN2 #112e
 Agreements
7a: While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
- it is FFS whether there can be SCells in SCG dormant state.
RAN2#113e
Agreements
3 	Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.



[bookmark: _Toc61432069][bookmark: _Toc85373205]All SCells are in deactivated state when SCG is deactivated
[bookmark: _Toc61598985][bookmark: _Toc85745121]When NW activates the SCG via RRC signalling, explicit SCG activation indicator is not needed if any SCell is configured to enter activated or dormant state. 
From UE perspective, when UE receives a RRC message to configure a SCell with activated state while the associated SCG has been deactivated, UE follow the procedures to activate the SCG.
[bookmark: _Toc61598986][bookmark: _Toc85745122]When UE receives a RRC message to configure a SCell with activated or dormant state while the associated SCG has been deactivated, UE follow the procedures to activate the associated SCG.

2.4	Issues related to UE triggered SCG activation

When SCG is deactivated, there is no UL and DL transmission in SCG radio bearers either terminated in MN or SN. When there is DL data arrival at SCG radio bearer, depending on whether it’s MN or SN terminated, MN or SN could initiate the SCG activation for the DL data arrival. Similarly, when there is UL data arrival at SCG radio bearer, UE shall initiate the SCG activation. 
In another scenario, if UE is configured to support fast MCG link recovery, UE is supposed to send a MCG link failure information via SCG and forwarded to MN via SN. If the SCG is deactivated at the time when MCG link fails, UE has to first activate the SCG before sending the MCG link failure information. 
[bookmark: _Toc61362029][bookmark: _Toc85373206]When fast MCG link recovery is configured, UE sends a MCG failure information message to MN via SCG upon RLF on MCG.

[bookmark: _Toc85745123][bookmark: _Toc61362024]UE may trigger SCG activation in the following two scenarios:
a. [bookmark: _Toc85745124]Upon UL data arrival at SCG radio bearer and SCG is deactivated
b. [bookmark: _Toc85745125]Upon RLF on MCG and fast MCG link recovery is configured

There are two alternatives in our view to support UE triggered SCG activation with their own pros and cons:
Option 1: MCG based. UE first informs MN about the request to activate the SCG via e.g. RRC signalling. After receiving the acknowledge from MN, UE either triggers random access to PSCell, or sends SR to SN directly. 
Option 1 works if MCG works. After receiving the SCG activation request from UE, MN could first handshake with SN about the UE’s request to activate SCG. After both MN and SN are fine with the SCG activation request, MN/SN can provide the UE with RRC reconfiguration to activate SCG including possible SCell configurations. 
Option 2: SCG based. UE triggers random access to PSCell or sends SR to SN requests UL transmission. 
Option 2 can work in both data arrival and MCG failure case. Besides, option2 is considered a faster procedure compared to option 1. However, it’s worth discussion how MN and SN handshake about the UE triggered SCG activation in this case. 
Take the random access based SCG activation for example. Considering the SCG activation requires the acknowledgement by both MN and SN, in our understanding, upon receiving the random-access request from a UE with deactivated SCG, SN shall first notify the MN about the SCG activation, e.g. via SN modification required message, and send random access response to UE only if MN accepts the required SCG activation. 
[image: ]
Figure 1: exemplary procedure for UE triggered SCG activation via random access
In fact, Option 1 does not seem much different from the NW-triggered SCG activation based on UE provided information, thus shall be supported. While option 2 can be considered as a faster method to activate the SCG and to handle MCG failure scenario, which is beneficial to be supported as well.
[bookmark: _Toc85745126][bookmark: _Toc61362026]RAN2 supports two ways for UE to trigger SCG activation
c. [bookmark: _Toc85745127]UE provides assisting information to MN requesting SCG activation.
d. [bookmark: _Toc85745128]UE triggers random access to the PSCell, or sends SR to SCG. 


3	Conclusion
Based on the discussion above, we observe:

Observation 1	PHR is triggered if PSCell is added or changed.
Observation 2	When activating the SCG, NW can also configure the SCells states, e.g. if SCells enters activated state, deactivated state or dormant state.
Observation 3	All SCells are in deactivated state when SCG is deactivated
Observation 4	When fast MCG link recovery is configured, UE sends a MCG failure information to MN via SCG.

Based on the discussion above, we propose:
Proposal 1	If UE is instructed to stop relevant TAT running, beam monitoring, and radio link monitoring when SCG is deactivated, UE shall perform RACH towards the PSCell upon SCG activation triggered by NW or UE.
Proposal 2	If UE is instructed to continue relevant TAT running, beam monitoring, and radio link monitoring when SCG is deactivated, UE does not perform RACH towards the PSCell upon SCG activation triggered by NW or UE if TAT is not expired, beam failure is not detected, and radio link failure is not detected.
Proposal 3	Upon SCG activation by NW or UE, MCG PHR is triggered.
Proposal 4	When NW activates the SCG via RRC signalling, explicit SCG activation indicator is not needed if any SCell is configured to enter activated or dormant state.
Proposal 5	When UE receives a RRC message to configure a SCell with activated or dormant state while the associated SCG has been deactivated, UE follow the procedures to activate the associated SCG.
Proposal 6	UE may trigger SCG activation in the following two scenarios:
a.	Upon UL data arrival at SCG radio bearer and SCG is deactivated
b.	Upon RLF on MCG and fast MCG link recovery is configured
Proposal 7	RAN2 supports two ways for UE to trigger SCG activation
a.	UE provides assisting information to MN requesting SCG activation.
b.	UE triggers random access to the PSCell, or sends SR to SCG.
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