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1
Introduction
This document is the summary of the following email discussion:

[Post115-e][219][R17 DCCA] UE-initiated SCG activation  (Huawei)

      Scope: Discuss the details of UE-initiated SCG activation and whether we need it. Should clarify technical aspects.

      Intended outcome: report

      Deadline:  October 21 UTC 0900
Q0: What is your name and email address?

	Company
	Name and email address

	OPPO
	Shukun Wang (wangshukun@oppo.com)

	Lenovo, Motorola Mobility
	Congchi Zhang (zhangcc16@lenovo.com)

	Apple
	Naveen Palle ( naveen.palle@apple.com)

	Ericsson
	Stefan Wager (Stefan.wager@ericsson.com)

	MediaTek
	Felix Tsai (chun-fan.tsai@mediatek.com)

	Qualcomm
	Punyaslok Purkayastha (punyaslo@qti.qualcomm.com)


2
Discussion
2.1
UL data arrival
RAN2 agreed to support UE-triggered SCG activation and the following solutions were suggested:

1)
While the SCG is deactivated, all uplink data are only sent to the MCG and the network can use network-triggered SCG activation based on observed traffic or BSR on MCG.

This means that before SCG deactivation or at SCG deactivation, all DRBs with uplink are (re)configured with an MCG RLC bearer, which can be used for uplink.

FFS whether the network needs to explicitly deactivate all uplink transmissions via the SCG at SCG deactivation using existing signalling (e.g. deactivate PDCP duplication, set primary path to MCG) or this is done as a result of generic UP handling at SCG deactivation (like in case of SCG RLF).

2)
In case of UL data arrival on SCG bearers, the UE sends an indication to the MCG and then the network can use network-triggered SCG activation. (FFS indication details).
3)
In case of UL data arrival on SCG bearers, the UE initiates random access towards the SCG (or uses SR on PUCCH) and resumes UL data transmission, using the received UL grants (in RAR or PDCCH).

This means that the UE configuration is not modified, and in the case of SR/PDCCH, the previously activated TCI states are used for PDCCH reception.

In order to allow the SN to respond to RA/SR quickly, the SN informs the MN of SCG activation and does not wait for confirmation from the MN to allocate grants (within RAR or DCI) to the UE and to send the UL data on MN-terminated bearers to the MN.

FFS: can the MN/SN modify the UE configuration before uplink data transmission? If yes, with or without data loss.
Solution 3) relies on the possibility for the UE to send RACH to the SCG to activate the SCG:

-
on the UE side, without any information at SCG activation

-
on the network side, without the possibility for the MN or the SN to reject the SCG activation, and without the possibility to do any RRC reconfiguration at SCG activation.
SN modification procedure as agreed by RAN3 for SCG activation/deactivation would need modifications to support this, so it depends on RAN3.
If RAN3 would support this, solutions 1 and 2 could also be optimized. For example:

- 
1a), the MN sends a network-triggered SCG activation indication to the UE, without any RRC reconfiguration, and notifies the SCG activation to the SN. Upon reception of the network-triggered SCG activation indication:

-
If RACH-less SCG activation is possible, the UE starts monitoring SCG PDCCH as soon as it can and the SN can allocate grants to the UE as soon as it receives the MN notification.

-
If RACH-less SCG activation is not possible, the UE will send a RACH to the SCG as soon as it can.
-
1b), the same as 1a) but the UE initiates SCG activation as soon as it has UL data for the DRB, without waiting for the network-triggered SCG activation indication. This behaviour could be configured per DRB (in case the network prefers to use the SCG for any UL data on a DRB).

-
2a), the UE sends an indication to the MN and

-
if RACH-less SCG activation is possible, the UE starts monitoring SCG PDCCH as soon as it can and the SN can allocate grants to the UE as soon as it receives the MN notification.

-
If RACH-less SCG activation is not possible, the UE will send a RACH to the SCG as soon as it can.

Below is a tentative comparison of the solutions, in terms of activation delay, specification impact and issues or limitations.
	Option
	1: Use MCG RLC bearers for uplink and network-triggered activation
	2: The UE sends an indication and the network can use network-triggered activation
	

	Delay components
	- UE to MCG data/BSR

- MN to SN message

- SN to MN message

- MN to UE SCG activation indication

- RACH-less case:

UE delay to start monitoring SCG PDCCH with indicated or previously activated TCI states

- RACH case:

delay to send RACH towards SCG and get initial grant
	- UE to MCG activation request

- MN to SN message

- SN to MN message

- MN to UE SCG activation indication

- RACH-less case:

delay to start monitoring SCG PDCCH with indicated or previously activated TCI states

- RACH case:

delay to send RACH towards SCG and get initial grant
	

	Specification impact
	None besides capturing the restriction.
	Define the UL data arrival notification towards the MCG.
	

	Issues / limitations
	SCG activation delay is impacted by MN-SN round-trip delay.
	

	
	The network must allocate an MCG leg for all DRBs
	SCG activation delay delays initial UL data
	

	Option
	1a: the UE transmits UL data via MCG and the MN activates the SCG
	1b: the UE transmits UL data via MCG and activates the SCG 
	2a: the UE notifies UL data arrival to the MN and activates the SCG
	3: the UE activates the SCG

	Delay components
	- UE to MCG data/BSR

- MN to UE SCG activation indication

- RACH-less case:

Max (UE delay to start monitoring SCG PDCCH with previously activated TCI states,  MN to SN message) 

- RACH case:

delay to send RACH towards SCG and get initial grant 
	- RACH-less case:

Max(UE to MCG data/BSR + MN to SN message, UE delay to start monitoring SCG PDCCH with previously activated TCI states)

- RACH case:

delay to send RACH towards SCG and get initial grant
	- UE to MCG activation request

- RACH-less case:

Max (UE delay to start monitoring SCG PDCCH with previously activated TCI states,  MN to SN message) 

- RACH case:

delay to send RACH towards SCG and get initial grant
	Using RACH:

delay to send RACH towards SCG and get initial grant

Using SR:

delay to send SR and start monitoring SCG PDCCH with previously activated TCI states

	Specification impact
	Modify MN-SN behaviour/interactions to support SCG activation without the possibility for the SN or the MN to reject the SCG activation or do any RRC reconfiguration at SCG activation

	
	Support SCG activation indication without SN-provided information.
	Trigger SCG activation upon UL data arrival.

	
	
	Optional: whether to trigger activation for UL data is configurable per DRB
	Define the UL data arrival notification towards the MCG.
	The MN handles UL PDCP PDUs (for MN-terminated DRBs) from the SN even before SCG activation.

	Issues and limitations
	
	SCG activation delay also delays initial UL data

	
	RACH-less only works when RACH-less activation without indication of PDCCH TCI state is possible (not feasible without BFD)

	
	In RACH-less case, SCG activation delay is affected by one-way MN-SN delay, unless UE delay to start SCG PDCCH monitoring is larger.
	RACH-less requires SCG SR resources (may reduce capacity) 

	
	RACH can only use CBRA (risk of collisions, some more delay) or permanently reserved resources for CFRA (may reduce capacity)

	
	Reconfigurations may be required while the SCG is deactivated in order to be ready for SCG activation (increases signalling overhead and UE power consumption)


A number of observations can be made:

-
2 could also be used for split bearers (e.g. if the network prefers the UE to use the SCG for UL data).

-
There are similarities between 1b and 3:

-
UL data arrival triggers SCG activation in both cases.

-
SCG activation is the same in RACH-case in 1b and 3 with RACH (except that initial UL data are transmitted via MCG in 1b)

-
on the UE side, SCG activation is similar in RACH-less case in 1b and 3 with SR (except that SR and/or BSR and/or UL data are sent to the MCG in 1b and SR is sent to the SCG in 3).

-
3 could also be used for split bearers, but this would delay SCG

-
1a, 1b, 2a and 3 are only feasible if RAN3 defines new procedures to support SCG activation without the possibility for MN/SN to reject activation or modify the configuration at activation, otherwise only 1 and 2 are feasible.

In addition, if such procedures would be defined, it would be necessary to decide whether they can always be used when the SCG is deactivated or it is a network choice and it is up to the SN and the MN to negotiate this together with the UE configuration.

Therefore, supporting such solutions may not be straightforward.

Important note: fast MCG link recovery via RACH to the SCG is discussed in the next section. It may or may not be supported regardless of which of the solution(s) for UL data is/are supported.

Q1: Do companies agree with the above descriptions, comparisons of candidate solutions and observations for UE-initiated SCG activation for UL data transmission? (please add any solution if needed)

	Company
	Comments

	OPPO
	It is ok to us.

	Lenovo, Motorola Mobility
	For solution 1a, 1b, 2a, when MN receives the SCG activation indication from UE and sends the message to SN, it is still possible for SN to reject the SCG activation, right? For example,

· SN sends a SN modification reject message over Xn to MN

· SN does not provide any UL grant or not responding to RACH request from UE
For solution 3 UE activates SCG, it is also possible for MN to reject the SCG activation, for example:

· UE sends RACH request to SN

· SN informs MN using SN modification required message

· MN rejects the SN modification required message.

· SN does not send RACH Response message to UE

Thus, we don’t think the following assumption is really a precondition:

· on the network side, without the possibility for the MN or the SN to reject the SCG activation, and without the possibility to do any RRC reconfiguration at SCG activation.
For UE behaviour in this case, following legacy, upon not receiving RAR or UL grant, UE might try again sending RACH request or SR to SN, which is non idea. However, we believe such situation can be avoided/resolved by a reasonable NW implementation, e.g., reconfiguring UE as soon as possible. 

	Apple
	Agree with the observations. We do not think UE self-activation of SCG along with sending info to the NW is needed (1a, 1b, 2a, 2b), but more details below. We understand that some level of monitoring the PDCCH on SCG is needed for 3.

But just solutions 1 and 2 which are NW triggered (not 1a, 1b, 2a, 2b, where UE activates SCG without NW trigger) are good to pursue.

	Ericsson
	We agree with Apple that the combination of UE self-activation and sending info to the network is needed, but to our understanding that concerns only 1b and 2a. If we understand 1a correctly, the UE always waits for the network to activate the SCG? 

	MediaTek
	Some clarification is needed.

Solution 1 – This is baseline behavior. It should anyway be allowed and whether additional solution(s) are needed could be further discussed.

Solution 1a – We understand it is still controlled by NW. But it is unclear what kind of “NW indication” we are talking about. Is it MAC CE? 

Solution 1b, 2a, 3 – We understand that the network should “enable” this kind of UE behavior if preferred. So, at some level, the network could still “control” the activation by not configuring it. In that case, solution 1 should be used. 

	Qualcomm
	Generally agree with the above descriptions. Some comments:   

1. Solution 3: We think that the following option should also be allowed. SN waits for confirmation from the MN before allocating grants. Even considering the additional delay involved in this option, the activation delay of Solution 3 may be comparable to (or better than) Solution 2.   
2. One aspect that isn’t fully clear in the discussion above is whether the solutions should apply to all or to specific UL DRBs only. 

We think that:

- Solution 1 (Network-triggered SCG activation based on observed traffic or BSR on MCG), Solution 1a, and Solution 1b, should apply in case of UL data arrival on split UL DRBs.

- Solution 2 should apply in case of UL data arrival on UL SCG DRBs.

- Solution 3 should apply in case of UL data arrival on UL SCG DRBs.     


Q2: Do companies want to support in Rel-17 SCG activation without the possibility for the MN/SN to reject or modify the UE configuration at SCG activation?
	Company
	Yes/No
	Comments

	OPPO
	No 
	It is possible to reallocate radio resource and bearer type due to load in SCG side and MCG side. 

	Lenovo, Motorola Mobility
	No, and we don’t think this is an issue
	We believe reasonable NW implementation shall not reject, but we don’t think it’s needed to put such restriction in the spec. 

In addition, please see our comment in Q1, we don’t believe “NW cannot reject” is the precondition for solution 1a, 1b, 2a, 3

	Apple
	We do not oppose.
	Do not see why not. The re-configuration can happen later as well. In our understanding, modification of SCG at activation is always possible with NW triggered activation. But for the cases of UE initiated activation, we can agree that for rel-17, modification is not allowed for R-17.  

	Ericsson
	No
	The network should be in control of the procedure and there may be a need for RRC reconfigurations during SCG activation/deactivation.

	MediaTek
	Prefer no
	NW should of course be able to “control” the UE activation. We are not sure if no configuration change does work but we are open for discussion.

	Qualcomm 
	Please see comments
	As pointed out by the rapporteur, supporting SCG activation without the possibility for SN or MN to reject requires RAN3 approval/procedures, which seems unlikely. We are not supportive of it.

Regarding supporting SCG activation without modifying the UE configuration, it seems possible since it has been agreed that configuration can be provided while in SCG deactivated. We are supportive of it.  


Q3: If SCG activation without the possibility for the MN/SN to reject or modify the UE configuration at SCG activation is supported in Rel-17, which solution do companies prefer to support for UL data arrival on SCG bearer? on split bearer? (could be different)
	Company
	Solution(s)  
	Comments

	Apple
	We prefer solution 1 (not 1a, 1b), which is also simplest in terms of spec impact.

Next preference is solution 2 (not 2a, 2b) with UAI, which is useful for SCG bearer. 
	With both sol 1 and sol 2, and with the assumption that the UE does NOT activate SCG until the NW triggers it (NW responds to UE with sol 2, NW triggers with Sol 1), many aspects are resolved, and would be simplest for Rel-17.  So do not prefer Sol 1a, 2b, 2a.

We do not need to address the SR/PUCCH aspects.

We can evaluate others in Rel-18 except for MCG recovery.

	Qualcomm
	Please see comments
	In this case we support the following solutions as they can have lower activation delays:

- For UL data arrival on split UL DRB, Solutions 1a, 1b.

- For UL data arrival on UL SCG DRB, Solutions 2a, 3. 



Q4: If SCG activation without the possibility for the MN/SN to reject or modify the UE configuration at SCG activation is NOT supported in Rel-17 (i.e. 1a, 1b, 2a and 3 are not possible), which solution do companies want to support for UL data arrival on SCG bearer? on split bearer? (could be different)
	Company
	Solution(s)
	Comments

	OPPO
	1a
	Except SCG activation indication from UE to network, the rest part of procedure is same as DL data arrival case.

	Lenovo, Motorola Mobility
	3
	Please see our comment in Q1, we don’t believe “NW cannot reject” is the precondition for solution 1a, 1b, 2a, 3.
Among those solutions, we think 3 is the simplest and shall be supported as a start point. For 1a, 1b, 2a, some careful analysis about the signalling flow is needed. 

	Apple
	Sol 1 and Sol 2
	We anyway do not prefer UE self-activation of SCG after sending something to MCG (1a, 1b, 2a).

	Ericsson
	1 or 1a
	This causes least specification complexity, as it builds on legacy BSR reporting for indicating arrival of UL data and network triggered SCG activation, which is same as for arrival of DL data.

	MediaTek
	1 and 2
	Solution 1 is baseline for split bearer.
Solution 2 could be used if we want to keep SCG bearer in SCG deactivation state.

	Qualcomm
	Please see comments
	In this case we support the following solutions:

- For UL data arrival on split UL DRB, Solution 1 (Network-triggered SCG activation based on observed traffic or BSR on MCG). We do not think it is necessary and do not support reconfiguration of UL bearers upon deactivation, since network should deactivate the SCG only when SCG resources are not required to handle the traffic load.    

- For UL data arrival on UL SCG DRB, Solution 2 (UE sends indication to MN, network triggers SCG activation).  


2.2
MCG failure recovery via the deactivated SCG

Another proposal is specific to MCG failure recovery, using the deactivated SCG to send the MCGFailureInformation message. In this case, communication via the MCG is not possible so the UE needs to initiate transmission towards the SCG, using either random access or SR.

In this scenario, upon transmission of the MCGFailureInformation message using the SCG RLC bearer associated the SRB1 or SRB3, the UE starts a timer and expects a reconfiguration quickly. In this scenario, it may not be so useful to resume operation on SCG RLC bearers associated with DRBs before the reconfiguration, it is sufficient to resume the SCG DRB associated with SRB1 or SRB3.

Supporting UE-initiated activation of the SCG only for SRB1/SRB3 to send one RRC message and receive an MCG RRC reconfiguration, while MCG transmission is interrupted, is a rather different procedure as compared with full SCG activation simultaneously with MCG operation as in option 3) above, so it should be considered separately and compared with RRC re-establishment.

Below is a tentative comparison of the solutions, in terms of delay until resume of MCG operation, specification impact and issues or limitations.
	
	1) RRC reestablishment
	2) RACH/SR towards the SCG and resume of SRB1/SRB3

	Delay
	- Cell selection

- CBRA with RestablishmentRequest

- Context fetch

- RRC re-establishment

- first RRC reconfiguration
	- RA/SR with MCGFailureInformation

- Handover preparation

- RRC reconfiguration

	Specification impact
	None
	The procedure should be configured to the UE, need to ensure support by MN and SN (could be similar to support and configuration of MCG recovery in Rel-16).

If CFRA is used, preallocation of resources.

If SR is used, SR resources need to be allocated.

	Issues / limitations
	- The network must allocate an MCG leg for all DRBs
On the optional optimization:

- only works when RACH-less activation without indication of PDCCH TCI state is possible


	If CFRA is used, this uses permanently allocated RACH resources, which reduces capacity.
If SR is used:

- need to reserve PUCCH resources
- only works when RACH-less activation without indication of PDCCH TCI state is possible 


Q5: Do companies agree with the above descriptions and comparisons of candidate solutions for MCG RLF while the SCG is deactivated? (please add any solution if needed)

	Company
	Comments

	OPPO
	For solution 2, CB RACH can be used. And in MSG3, the SCG activation indication can be transmitted. 
Except this, RAN2 should also consider how to handle the case that SCG deactivation command is received while T316 is running.

	Lenovo, Motorola Mobility
	The description looks fine, agree with rapporteur for MCG link recovery only activating SRB1 or SBR3 is enough, but not sure if it is needed to define a “half” activated SCG, or it could be simpler to fully activate the SCG from spec point of view.  

	Apple
	Agree, and also we do not see the necessity to have a CFRA for RLF recovery. MCG failure should not be a common case to have NW assign dedicated resources for this. 



	Ericsson
	We don’t see how the issues/limitations listed for RRC reestablishment are related to the RRC reestablishment? They seem more related to SCG deactivation as such? Only issue/limitation we see is the longer interruption time compared to recovery via the deactivated SCG.

For the recovery via deactivated SCG, a possible issue is the added step of SCG activation than needs to be executed before the MCGFailureInformation message can be transmitted. This extra step may decrease reliability of the MCG recovery procedure.

	MediaTek
	Similar view as Ericsson, it is unclear why “must allocate an MCG leg for all DRBs” is a limitation for re-establishment. The limitation is related to the solutions that discussed in section 2.1. It seems not direct link to solution 1 here.

For solution 2, it should be clarified that this works only if SCG could be activated without any RRC configuration change (i.e. it depends on the solution chosen from section 2.1).

	Qualcomm
	Agree with the above descriptions.


Q6: Which solution do companies prefer for MCG RLC while the SCG is deactivated?

	Company
	Solution(s)
	Comments

	OPPO
	2
	CB RACH can be used and MCGFailureInformation is included in MSG3.

	Lenovo, Motorola Mobility
	2
	 

	Apple
	Sol-2 (a simplified version of this)
	UE would RACH to provide the MCG Failure RRC message using SRB1/SRB3, without any changes to DRBs. We already agreed that DRBs/PDCP entities associated with these are not suspended. So no special action is needed, just a change in spec to have the UE trigger sending the SRB message, which would trigger a RACH (assuming SR is not considered valid in SCG deactivated state). 


The additional aspect would be for the UE to monitor the PDCCH (which would be new for the SCG deactivated state). We think not allowing MCG recovery would be not making use of the available SCG.  

	Ericsson
	1
	While we are in general supportive of MCGFailureInformation, we think that if SCG activation is only supported via MCG (solution 1 in Q1), then for simplicity it is better to trigger RRC reestablishment upon MCG failure when SCG is deactivated. Also the extra step of SCG activation before transmission will increase the delay and decrease the reliability of the MCG failure recovery procedure.

	MediaTek
	1
	We are not sure fast MCG failure recover is within the scope of the WI. But anyway, we don’t not see motivation to have this enhancement. The MCG RLF should be low possibility in normal deployment. MCG RLF happened in SCG deactivation should be a rare case. Simple solution is enough. 

	Qualcomm
	Solution 2) 
	We think Solution 2) based on RRC MCG Failure Information procedure should be faster since the cell selection component of RRC reestablishment could take a significant amount of time, the other delay components of the two solutions being somewhat comparable. Other delay advantages of Solution 2):

· In Solution 2), CFRA/SR can be used to initiate SCG activation, which contributes to lower delay.

· In Solution 1), UE performs measurements based on configuration provided in the first RRC reconfiguration and network configures UE with DC/CA in a subsequent RRC reconfiguration based on the reported measurement results. In Solution 2), UE can provide available measurement results in the RRC MCGFailureInformation message itself. This may help with quicker DC/CA configuration.  


3
Conclusion
