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

· [Post111-e][919][eDCCA] Efficient activation deactivation of SCG (Huawei)


Scope: a) Cover common grounds, e.g. find “easy” agreements, and items that might need limited discussion. b) Identify key performance trade-off decisions that will need to be taken.

Intended outcome: Report to next meeting


Deadline: Long

RAN2 had initial discussions on the WI “Further Multi-RAT Dual-Connectivity enhancements” with the following conclusions:
	FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)

FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG

FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM


2
Discussion
2.1
Previous Rel-16 discussions

The following agreements were reached during Rel-16 discussions:

· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.

· UE behaviour for a suspended SCG is FFS 

· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.

· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

The two first agreements are somehow covered by the WID but it can be checked whether the twoother agreements can be confirmed.

Q1: Do companies agree that the UE supports at most one SCG configuration, suspended or not suspended?

	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	The only one SCG can be the baseline for SCG suspension. 
But considering the benefit of SCG suspension and UE mobility, more than one SCG can be considered in SCG suspension topic. 

	MediaTek
	Yes
	We prefer to follow the R16 agreement. So far, it is not clear to us whether multiple suspended SCG configuration will be beneficial.

	
	
	


Q2: Do companies agree that in RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration?

	Company
	Yes/No
	Comments (if any)

	OPPO
	Yes 
	The SCG can be either suspended or not suspended by RRC configuration upon addition of the SCG in RRC_CONNECTED.

	MediaTek
	Yes
	

	
	
	


2.2
UE behaviour

One key aspect is the UE behaviour while the SCG is deactivated. Here, the discussion is about the PSCell only.

2.2.1
PDCCH Monitoring

PDCCH is the main fast control mechanism but also a major source of power consumption. There seems to be no company proposing that the UE monitors PDCCH on the PSCell while the SCG is deactivated.

Q3: Do companies agree that the UE does not monitor PDCCH on the PSCell when the SCG is deactivated?

	Company
	Yes/No
	Comments (if any)

	OPPO
	Yes 
	It is obvious agreement. 

	MediaTek
	Yes
	

	
	
	


2.2.2
RRM measurements

RRM measurements: are based on serving cell MO (i.e. performed regardless of measIDs) and on measID. Reports could be provided to the SN via the MN, as is already the case when there is no SRB3. They can allow mobility and, for serving cells, provide some hints about best beams (which might be used e.g. to allocate RACH resources to access the cells again). If there is any RRM measurement configured not for the purpose of mobility (e.g. CGI reporting, positioning), it may be better to stop it while the SCG is deactivated. Regarding measurements for mobility, dropping or modifying some of them when the SCG is deactivated could save power but at the cost of reduced mobility performance.
There seems to be many companies thinking that the UE should perform RRM measurements based on SCG serving and neighbour cells while the SCG is deactivated.

Q4: Do companies want that the UE performs RRM measurements based on SCG serving and neighbour cells while the SCG is deactivated?

	Company
	Yes/No
	Comments (if any)

	OPPO
	
	The common understanding that the UE will perform the RRM based on the measurement configuration from MN side.

For SCG deactivation case, we think there are 4 options to define the RRM for SCG.
Option 1: continue performing RRM based on the measurement configuration from SN if possible.

Option 2: continue performing RRM based on SCG serving frequencies if possible.
Option 3: continue performing RRM based on SCG serving cells if possible.
Option 4: continue performing RRM based on frequency based on the frequency configuration from MN SIB 4.
We prefer option 2 and 4.

	MediaTek
	Yes
	We consider that the suspend PSCell is still a configured servicing cell, and thus we would prefer to continue the RRM (configured by MN and SN) to maintain the basic SCG mobility.

	
	
	


2.2.3
Radio link monitoring

Radio link monitoring consists in detecting BLER above 10% or below 2% on a number of periodic RS, lower than the number used for RRM measurements on the PSCell.
For RRM measurements, depending on the DRX cycle length, the measurement period is either 200ms or a multiple of the SMTC period (which is likely the same as the SSB periodicity). For RLM, depending on the DRX cycle length, the period to detect BLER < 2% or BLER > 10% is either 200ms or a multiple of the SSB periodicity. For BLER < 2%, the multiple for RLM is half of the multiple for RRM measurements, for BLER>10% it is the same value (see 38.133 tables 8.1.2.2 and 9.2.5.2).

The arguments that were raised in favour or against performing RLM were:

-
if RLM is not performed, the network may activate a non-functional SCG [11]. Still, what was not discussed is how likely is this to occur, what would be the consequence and whether the network behaviour could not minimise the risk and/or mitigate the consequences. For instance, RRM reports based on A2 or A3 events may already help detecting that the PSCell is no more suitable.
-
if RLM is performed, as indicated in [3], it may be necessary to sometimes update the RS for RLM as their number is limited to 2 or 4 for FR1.This may require some information to reported by the UE, for instance CSI/RS (in case this is reported) or the content of SCGFailureInformation message reported after SCG RLF was detected. The UE behaviour after SCG RLF has occurred while the SCG is deactivated may need to be different from the existing behaviour, so this also has some specification impact. Besides, performing RLM also increases UE power consumption, in a manner that depends on UE implementation. If the UE remains a long time with a deactived SCG, the impact of that additional power consumption will be higher and it may be better to release the SCG.

Q5: Do companies want that the UE performs radio link monitoring on the PSCell while the SCG is deactivated? If your answer is yes, please provide your views on the above-discussed issues (as raised in [3]).
	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	There are 3 models to define SCG suspension.
Model 1: based on RRC_INACTIVE

Model 2: based on dormancy Scell

Model 3: based on SCell deactivation
Only when model 2 is chosen, then RLM will be supported for SCG suspension. 
The purpose for SCG suspension is power saving. We wonder how much gain we can get if we only further make the PSCell stay in dormancy compared with R16 dormancy scell mechanism, i.e all the SCells in dormancy.
If model 2 is chosen, I wonder how to define the SCG state when a UE configured with MR-DC configuration enter RRC_INACTIVE and the data arrive only on the DRB configured with MCG bearer. It seems it is not necessary to active the SCG due to SCG suspension concept introduced in R17 for power saving purpose.
Based on discussion above, we prefer model 1. So the RLM is not supported.

	MediaTek
	No
	For suspended SCG, we think that RRM is enough. The NW could understand the quality of PSCell based on the RRM reporting. The RLM increase the power consumption and this is not justified while there is no ongoing data transmission. We prefer no RLM for suspended SCG.

	
	
	


2.2.4
Beam failure detection/recovery

Beam failure detection is based on L1-RSRP measurements and is another type of periodic RS monitoring. For the PSCell, bam failure recovery is based on RACH, or on the report of a MAC CE. Reporting a MAC CE would require getting a grant, i.e. start monitoring PDCCH and then transmit PUSCH. So this would probably involve RACH and require the UE to monitor PDCCH again, possibly leaving the deactivated state.
Q6: Do companies want that the UE performs beam failure detection/recovery on the PSCell while the SCG is deactivated? If your answer is yes, please provide your views on how the recovery would be performed.
	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	Same comments as that for Question 5.

	MediaTek
	No
	Similar comment in Q5. BFR is also kind of RLM and we think it is not necessary for suspended PSCell.

	
	
	


2.2.5
CSI-RS measurements and reporting
Some companies suggest that the UE performs CSI-RS measurements and reporting while the UE is deactivated [1][7] but possibly with relaxed requirements [6]. Other companies suggested no to perform CSI measurements and reporting. If the UE does not monitor PDCCH and cannot receive any MAC CE from the SCG, the measured CSI-RS would probably be periodic and the reporting would need either to use PUCCH (supposing the TAT is not expired) or to be via the MCG. Overall, this seems to have significant specification impact.

Q7: Do companies want that the UE performs CSI-RS measurements on the PSCell while the SCG is deactivated? If your answer is yes, please provide your views on how the reporting would be performed.
	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	Same comments as that for Question 5.

	MediaTek
	No
	Similar comment in Q5. Again we think that performing CSI-RS measurement increasing the power consumption and the SPEC complexity. We do not see enough benefit to have this.

	
	
	


2.2.6
Timing advance

If the TAT is not expired, the UE could access the PSCell again without the need for RACH, but this can only work if there is no issue to keep the same TAT value while the UE does not monitor PDCCH.
Q8: Do companies want that the UE keep the TAT running, as well as PUCCH/SRS resources, while the SCG is deactivated?

	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	Same comments as that for Question 5.

	MediaTek
	No
	It is unclear that whether this TA maintenance request frequently RACH procedure for suspended PSCell. We prefer just perform RACH procedure while transition from suspended to normal activate state.

	
	
	


2.2.7
SRS transmission

SRS transmission could be beneficial for faster activation but woud increases the power consumption, which makes it not nice if the SCG remains deactivated for some time.

Q9: Do companies want that the UE performs SRS transmission while the TAT running (or some other criteria, please explain)?

	Company
	Yes/No
	Comments (if any)

	OPPO
	No 
	Same comments as that for Question 5.

	MediaTek
	No
	Prefer to save more power.

	
	
	


3
Conclusion
…
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