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

[Post114-e][231][R17 DCCA] SCG activation/deactivation options (Huawei)


Scope: Discuss options based on R2-2106505. Can have multiple phases and ask questions how the solutions work, should discuss technical aspects.


Intended outcome: Report


Deadline: Long

2
Discussion
2.1
Network-triggered SCG activation

2.1.1
With RACH

Among other cases, if the TAT associated with the PTAG of the SCG already expired before entering the deactivated SCG state, it is necessary to perform RACH at SCG activation.

One aspect is which RACH resources to use. Possible solutions are to use:

1)
common RACH resources;

2)
dedicated RACH resources indicated when going to the SCG deactivated state;

3)
dedicated RACH resources indicated in the SCG activation indication.

Q1: Do companies agree with the above descriptions of candidate solutions for RACH resources used at SCG activation? (please add any solution if needed)
	Company
	Comments

	OPPO
	We agree bullet 1) and 3). For bullet 2), we think it is not good because the dedicated RACH resource will be kept for a long time without using. It is not sure when the dedicated RACH resource will be used, i.e. it is not sure when the SCG is required to be activated.


	CATT
	We agree that the three options listed above can be the RACH resources used to activate the deactivated SCG.

For 1), at least it can be used as a fallback method, e.g. when the dedicated RACH resource cannot be used due to the chose beam is not configured with dedicated RACH resource.

For 2) and 3), collision can be avoided and delay can be reduced. 
Out of the three solutions, we prefer option 1 and option 3. 

	Apple
	All 3 solutions are possible. However, we have 2 comments:

1. TAT expiring before UE going into SCG deactivated state: If the TAT expires for the PSCell, then we are wondering about the logistics of the SCG deactivation RRC transaction between the NW and the UE. The UE would be RACHing on the PSCell, while the MCG provides the SCG deactivation RRC message (is our assumption correct)?

2. We are not sure if it’s efficient to associate TA/TAT with RACH usage at SCG re-activaiton. Pls see our resposnes below for further details. 




	
	1) Use common RACH resources
	2) Use dedicated resources indicated when going to deactivated SCG state
	3) Use dedicated resources indicated in the SCG activation indication
	4) Other

	Benefits
	- If there is no need to reconfigure anything, processing delay could be reduced by using DCI or MAC CE (without any information) instead of RRC message
	- If there is no need to reconfigure anything, processing delay could be reduced by using DCI or MAC CE (without any information) instead of RRC message

- the dedicated RACH resources could be used for other scenarios, such as fall back to RACH (see solution 2 and 3 in 2.1.2) or UE-triggered SCG activation
	- Fully flexible
	

	Drawbacks
	- Risk of collision depending on RACH load for common resources
	- Dedicated RACH resources are reserved permanently, which reduces capacity
	- It is necessary to use an RRC message, which implies more processing delay than DCI or MAC CE
	


Q2: Do companies agree with the above comparison of candidate solutions for RACH resources used at SCG activation? (please add any solution if needed)?
	Company
	Comments

	OPPO
	For the “Drawbacks” for bullet 3), we think the MAC CE or DCI command for SCG activation can also include dedicated RACH resource. Currently, the DCI can indicate dedicated RACH resource to trigger CFRA in some cases, e.g. DL data arrival with UL async. 

	CATT
	It is possible to support that the dedicated RACH resource is included in MAC CE/DCI as mentioned by OPPO. There may be some spec impact to support this solution. 

	Apple
	We agree with the summary. We also see that the processing delay as not critical. 

	
	


2.1.2
Without RACH
In Rel-15/16, at PSCell addition (but also at PSCell change), the UE performs random access towards the PSCell.

By receiving the RA, the network can know that the UE is ready to access the PSCell but the random access procedure also serves other purposes:

-
the UE performs Candidate Beam Detection (CBD) and uses a RA resources associated with the best DL beam, so the network can use this DL beam for initial PDCCH/PDSCH transmissions and the UE will use the corresponding RS as QCL reference for reception;

-
the network can send a TA command in the RAR, which is an offset determined based on timing of the reception of the random access preamble.

In the case of the deactivated SCG, it is almost agreed that the UE is not transmitting/receiving via the PSCell (no formal agreement for PUCCH though).

There are existing scenarios where the UE in RRC_CONNECTED is temporarily not transmitting/receiving via a serving cell but can resume activity towards that serving cell without RA, e.g.:

-
when the UE is in DRX and resumes PDCCH monitoring at the next on-duration period;

-
when the activated BWP for an SCell configured is switched from dormant to non-dormant BWP;

-
when a deactivated SCell configured is activated and the UE starts PDCCH monitoring on the SCell and other activities.
In these scenarios:
-
the timing of resume is known by the network either as a fixed time (DRX case) or as delay requirements with respect to the BWP switching (DCI) or SCell activation (MAC CE) indication;

-
TA is considered accurate if the associated TAT is running;

-
the network chooses TCI states either:

-
the same as before entering DRX;
-
determined based on L1 beam management (using L1 reports/MAC CEs transmitted via other serving cells) for switching from dormant to non-dormant BWP;

-
determined based on recent L3 RRM reports for activation of a deactivated SCell.
Resuming from DRX occurs at a fixed time, not upon a network indication.

The delay for BP switching from a dormant to a non-dormant BWP is between 0.75ms and 3ms depending on the case (see TS 38.133 table 8.6.2-1). This is thanks to low processing delay of L1 indication, no configuration change, maintenance of accurate DL beams and TCI states using transmission of reports/MAC CEs via other serving cells of the same CG.

For activation of a deactivated SCell, the delay requirements is THARQ + Tactivation_time + TCSI_Reporting for activation with MAC CE (see TS 38.133 clause 8.3.2) or TRRC_Process + T1 + Tactivation_time + TCSI_Reporting - 3ms (see TS 38.133 clause 8.3.4) for activation at SCell addition. For activation at handover, the time for TA adjustment comes in addition to that.
Tactivation_time depends on parameters of the SCell to be activated: FR, measurement cycle, time of the next complete SSB burst, SMTC period and whether it is "known" or "unknown". This last aspect depends on whether the UE has sent a valid L3-RSRP report (with SSB index for FR2) within a certain time period before activation (FR1) or before the last MAC CE for TCI state activation and semi-persistent CSI-RS for CQI reporting (F2) and the same beams remain detectable.

For RACH-less SCG activation:

The following solution was proposed to ensure the TA is valid:

1)
continue running the TAT for the PTAG when entering SCG deactivated state, RACH-less activation is not allowed if the TAT for the PTAG has expired.
The following solutions were proposed to allow the network to select DL beams/TCI states at SCG activation:
1)
the UE performs BFD and RLM based on previously activated TCI states ("implicit configuration") while the SCG is deactivated and reports in case of beam/radio link failure. The network can use these DL beams/TCI states at SCG activation, as long as beam/radio link failure was not reported by the UE (similar to operation when resuming from DRX)
2)
the network uses information from L3 measurement reports (similar to SCell activation)

3)
the network uses L1 measurement reports (similar to switching from dormant to non-dormant BWP)

In option 1) the UE can resume the same TCI states used before SCG is deactivated without the need for the network to indicate any TCI state in the SCG activation indication, while in options 2) and 3), the network provides an indication of TCI state in the SCG activation indication.
Q3: Do companies agree with the above descriptions of candidate solutions for RACH-less SCG activation? (please add any solution if needed)?
	Company
	Comments

	OPPO
	（1） The TCI state is configured per BWP. If the network provides an indication of TCI state in the SCG activation indication, the network should first indicate the activated BWP and Serving cell activation state.
（2） The issue is related to the PSCell sate during SCG deactivation. If PSCell is deactivated state, we cannot see the necessary to perform RACH after each PSCell change. After SCG activation, the UE should perform RACH to the PSCell to obtain the synchronization with PSCell. 

If the PSCell is dormant state, we think the UE will maintain the CSI measurement, beam management and AGC setting. In this case, the UE will also perform RACH after SCG activation because the UE will lose the UL synchronization. Some companies intend to introduce a timer to control TA validity and decide whether RACH procedure is necessary or not. however, we do not think a timer can decide the TA validity, i.e. the TA is valid when the timer is running. In TA maintain procedure, the network will decide to adjust the TA value according to uplink measurement and send delta TA to the UE if the network evaluate the change of TA. The main purpose of TA timer is to control UE whether to lose UL synchronization and also including TA validity. For SCG deactivation, the network cannot send TA command to the UE even if the network evaluates the TA change and furthermore it is also not clear where there is UL signal for the network to evaluate the TA change. So the timer is not enough to decide the TA validity.

Even if the TA is validity, the RACH should also be performed even if the TA timer is running if there is BFD declare. The UE will perform RACH to get good beam. If ReconfigurationWithSync is provided by network (SN), RACH to PSCell is also should be performed no matter the TA is valid or not.

Proposal: The RACH is always performed to PSCell only when the SCG is activated

	CATT
	We agree that the options mentioned above can achieve RACH-less.
For fast activation, we prefer Option 1 and 3. 

	Apple
	For TCI state aspect, we see that all 3 options can be used. However, UE performing RLM/BFD is SCG deactivated state is an overkill in trying to speed up SCG re-activation, as there are delays system-wide (Xn delays etc). Op2 (NW using L3 meas) is a simpler and more practical approach and can also help with mobility in SCG. Op3 is also practical in that the NW can request L1 meas at the SCG re-activation.

So for us, Op2 and Op3 are both valid and it would be upto the NW to decide. We can also decide on UE assuming the TCI state for PDCCH monitoring at SCG re-activation, based on the RRM UE does on the SCG.

On using TA/TAT for RACH-less, we strongly think that this is in-efficient. We are aligned a bit on Oppo’s views on this. TAT is used in CONNECTED mode where the expiry of this timer is meant as a watchdog for NW on not adjusting UE’s TA, all the while in CONNECTED mode with UE’s UL Tx happening.  

In SCG deactivated state, there is no UL. And NW can keep the SCG deactivated till the right conditions where the SCG is needed, are triggered. This should not be constrained by the TAT. While we do agree that there is some spec changed needed in MAC with respect to TAT and SCG deactivated state, we think it’s better to design the solution based on the merit of the procedure.

It is our view that UE can base the validity of whether to do RACH or not based on the RRM activity the UE does in SCG deactivated state rather than the TAT. 


Below is a tentative comparison of the solutions, in terms of activation delay, power consumption in SCG deactivated state, specification impact and issues or limitations.
	
	1) Use RS on which the UE performs BFD/RLM
	2) Use L3 measurement reports to select DL beam / TCI state
	3) Use L1 measurement reports to select DL beam / TCI state
	4) Other

	Delay

(to be confirmed by RAN4)
	- Much lower than RACH (probably similar to previous solution)
	- Lower than RACH
	- Much lower than RACH
	

	Power consumption
	- Medium
	- Low
	- High if PUCCH is used for reporting, medium for reporting via MCG
	

	Specification impact
	- need to define RRC report for beam failure

- RAN4 needs to define delay requirements
	- activation indication may need to indicate TCI state for PDCCH reception

- RAN4 needs to define delay requirements
	- activation indication may need to indicate TCI state for PDCCH reception

- if reporting via MCG, define reporting and transport between MN and SN

- RAN4 needs to define delay requirements
	

	Issues / limitations
	- If configured RS for BFD/RLM are not suitable anymore, need to reconfigure them or fall back to RACH at SCG activation
	- L3 measurement reporting is triggered by cell results so detectable PSCell beams may change without triggering any L3 measurement report. In that case, the network may select beams/TCI states that the UE cannot detect anymore
	- Only periodic L1 reporting is possible on PUCCH, so frequent reports may be necessary to ensure that in most cases, last reported DL beams are still detectable
	


Q4: Do companies agree with the above comparison of candidate solutions for RACH-less SCG activation? (please provide comments)
	Company
	Comments

	OPPO
	We do not support RACH-less SCG activation. See comments above.

	CATT
	For 3), the content included in the bullet of issue/limitations should only be applied to the option that the L1 reporting on the SCG side.

	Apple
	We did not agree on UE performing RLM/BFD in SCG deactivated state yet. For us, option-1 is not power efficient for the UE. 

For op2, if the UE can assume the TCI from previous config, or based on the RS that UE uses for RRM, then TCI state does not need to given as part of activation of SCG (can be upto NW to decide)

For op3, the UE can report L1 ‘after’ the SCG activation, which can be much simpler (avoids any change to MCG PUCCH etc..) and during SCG activation, the NW can be defensive (use SSB as TCI ref) for PDCCH decoding, and then request UE to report L1 for better beams…all of this as part of SCG activation (instead of UE reporting these during SCG deactivated state).


2.2
UE-triggered SCG activation
RAN2 agreed to support UE-triggered SCG activation and the following solutions were suggested:

1)
There are no SCG bearers, only split bearers, the primary path is MCG so when the SCG is deactivated, the UE sends BSR/UL data on the MCG leg and the network decides to trigger SCG activation if needed
2)
In case of UL data arrival on SCG bearers, the UE sends an indication to the MCG, then the network can trigger SCG activation
3)
In case of UL data arrival on SCG bearers, the UE initiates random access towards the SCG then the SN requests SCG activation to the MN using the SN-initiated modification procedure.
Q5: Do companies agree with the above descriptions of candidate solutions forUE-triggered SCG activation? (please add any solution if needed)?

	Company
	Comments

	OPPO
	Both split bearer and DC based PDCP duplication cases should be considered.


	CATT
	For 1), the PDCP duplication should be deactivated when deactivate the SCG if the PDCP duplication are configured.

In addition, it should be “no SCG RLC bearer which supports UL transmission” instead of “no SCG bearers” in 1).

	Apple
	We agree that all 3 options are possible. Op2 requires additional spec changes. 

In addition, the UE can trigger RACH for SCG re-activation for MCG recovery. 


Below is a tentative comparison of the solutions, in terms of activation delay, , specification impact and issues or limitations.

	
	1) There are no SCG bearers
	2) The UE sends an indication to the MCG
	3) The UE initiates random access towards the SCG
	4) Other

	Delay
	- No delay to UL data
- SCG activation delay is the same as network-triggered SCG activation + sending a notification via the MCG
	- UL data and SCG activation delay are the same as network-triggered SCG activation + sending a notification via the MCG
	- If SN-initiated modification is used and the SN waits for the MN's response before allocating UL grants, similar to 2 (larger if RACH-less activation as in 2.1.1 is possible)
	

	Specification impact
	-None (SCG bearers are suspended, like 
	- Define the UL data arrival notification towards the MCG
	- Limited if the SN initiates SCG activation and waits for the MN response to allocate UL grants
	

	Issues / limitations
	- The network must allocate an MCG leg for all DRBs
	
	- RACH resources must either be common, with a risk of collision, or permanently allocated, which reduces capacity
	


Q6: Do companies agree with the above comparison of candidate solutions for UE-triggered SCG activation? (please provide comments)
	Company
	Comments

	OPPO
	Bullet 2 is preferred.

	CATT
	For the specification impact of 1), we think a note can be added in the spec to indicate that the network needs to ensure that no SCG RLC bearers supporting UL transmission is configured when deactivating the SCG. For the “the network must allocate an MCG leg for all DRBs” mentioned in table above, we think it is also only for DRB that supporting UL transmission. 

	Apple
	For (3), the UE can perform CBRA (but use the C-RNTI of the SCG), in which case, this is not a limitation anymore?


Another usage of UE-triggered SCG activation could for fast MCG link recovery for MCG RLF while the SCG is deactivated.

In this scenario, only solution 3) above is suitable. However, it would not be as fast as fast MCG link recovery in Rel-16 because:

-
RACH is needed (while in Rel-16 it is likely that SR can be used)

-
the SN may need to wait for the MN to confirm SCG activation before allocating grants to transmit the MCGFailureInformation message
Q7: Do companies agree with the above observations regarding the use of the deactivated SCG for fast MCG link recovery? (please provide comments)
	Company
	Comments

	OPPO
	The configuration of fast MCG recovery and SCG deactivation simultaneously should be allowed.
The next question is how to support fast MCG recovery for SCG deactivation.

Option 1: support fast MCG recovery, then rapporteur’s observations are correct.

Option 2: ignore the fast MCG recovery if SCG deactivation and the UE behaviour should be clear, i.e. 

- If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured.

- If SCG deactivation is received while T316 is running, the T316 is stop and trigger RRC reestablishment procedure immediately.



	CATT
	The above analysis is correct. It can be seen that the delay includes the delay waiting to activate SCG + the delay sending MCG failure information + the feedback delay of the network. It can be seen that the benefit is not obvious compared with directly triggering RRC reestablishment.

Therefore, the simplest way is to trigger reestablishment procedure when RLF is detected on MCG while SCG is deactivated or SCG deactivation is received while T316 is running.

	Apple
	We agree. But we do not see it as a limitation that the SN needs to wait for MN to confirm the SCG activation before allocating grants to transmit MCG failure. This is still better than UE releasing the connection and triggering RLF.


2.3
SCG deactivation
SCG deactivation can be triggered at any time by the network, by sending an indication to the UE.

The following additional solutions were proposed:
1)
Assistance information: the UE reports that it would like the SCG to be deactivated.

2)
Deactivation request / response: the UE reports that it would like the SCG to be deactivated and the network replies to the UE whether it accepts or rejects the request.

3)
Report preference between deactivation and release: the network can configure the UE to indicate its preference between SCG deactivation and SCG release.

4)
Inactivity timer: the UE can be configured with an inactivity timer and the SCG is deactivated if the timer expires, i.e. no traffic for a certain period (note: unlike 1, 2 and 3, there is no notification to the network).

The above solutions are not mutually exclusive.

Q8: Do companies agree with the above descriptions of candidate solutions for SCG deactivation? (please add any solution if needed)?
	Company
	Comments

	OPPO
	The SCG deactivation can be up to MN decision without any new information from SN and UE.

	CATT
	Agree with the options listed above, but 3) can also reuse the assistance information message.
The indication provided by UE can assist MN make decisions, but it is up to MN to make the decision.

	Apple
	We agree with the descriptions.


The table below tries to capture the benefits, specification impacts and drawbacks of the solutions.
	
	1) UE assistance information
	2) Deactivation request / response
	3) Report preference between deactivation and release
	4) Inactivity timer

	Benefits
	- Allows the UE to reduce resources, e.g. to save power
	- Allows the UE to use SCG resources for another purpose (e.g. another subscription)
	- Allows the UE to indicate the best method to save power according to UE implementation or current preference
	- Saves DL signalling for SCG deactivation

	Specification impact
	- Existing framework could be reused 

- Needs to decide the details of the indication
	- Need to specify configuration, indication and response
	- Need to decide whether to use the UE assistance information or a new indication, and specify the details
	- Existing sCellDeactivationTimer could be reused, with little modifications

	Drawbacks
	- This method is unsuitable if the UE wishes to make a decision depending whether the network accepts the request now or not (e.g. to determine whether it is possible to use SCG resources for another subscription)
	- This method is less appropriate than 1) if the UE can wait an undetermined time for the SCG deactivation
	- This method does not say whether the UE actually wishes to save power at the moment, so it less appropriate than 
	- Does not allow to modify the UE configuration at SCG deactivation, unless that configuration is signalled previously and stored


Q9: Do companies agree with the above mentioned benefits, specification impacts and drawbacks of candidate solutions for UE-triggered SCG deactivation? (please provide comments, or missing information in your view)
	Company
	Comments

	OPPO
	For bullet 1), 2), 3), we can not see any necessary to make the UE request the SCG deactivation. For bullet 4), it is too complex for both UE and network side.
The SCG deactivation can be up to MN decision without any new information from SN and UE.

	CATT
	We would like the rapporteur to clarify that what “SCG resource” is in “Allows the UE to use SCG resources for another purpose” which is mentioned in the table above.

	Apple 
	We agree with the summary.


3
Conclusion
…
