
3GPP TSG-RAN WG2 #116-e	R2-2109539
Electronic meeting, 1st November – 12th November 2021

Source:                    	NTT DOCOMO, INC.
Title:  	Discussion on SCG deactivation
Document for:        	Discussion and decision
Agenda Item:         	8.2.2.1
1. Introduction
According to Rel -17 DC/CA WID [1], an effective activation/de-activation mechanism for one SCG is supported to be standardized in Rel -17. 
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]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2
This paper considers some open issues for SCG deactivation.

2. Discussion
2.1. UE trigger SCG deactivation
Naturally, the network should take the control of SCG activation and deactivation, so RAN2 has discussed the network trigger SCG activation and deactivation as a baseline. We agree to the baseline, but it should be also noted that the UE has more information which can trigger SCG deactivation (e.g. rapid fluctuation of DL channel quality, flags of starting applications not related to wireless communication such as video recording, and other factors such as overheating and low battery that may require a quick SCG deactivation).
Observation 1. The UE monitors more information that the network that could cause SCG deactivation such as rapid fluctuation of DL channel quality, apps data, overheating and low battery.
Of course the network cannot monitor these detailed information, so we propose to
Proposal 1. Support UE trigger SCG deactivation.
Reasons that a UE wants to transition to the deactivated state varies significantly, e.g., expected data volume when launching a certain application, app start-up status, remaining battery capacity, QoS, and their combination. Because the location of a bottleneck in a UE depends on the UE implementation, we think that the UE should make a comprehensive autonomous judgment in consideration of the above factors; therefore we propose:
Proposal 2. The triggering of UE trigger deactivation is up to UE implementation.
2.2. UE autonomous SCG deactivation
We discuss detailed methods of UE trigger SCG deactivation in this section. There are two options;
1) UE autonomous deactivation 
When UE triggers SCG deactivation, the UE autonomously convert to SCG deactivated without requesting permission by the network. Then the UE transmits an RRC message to the MN that notifies that SCG deactivation has been conducted.
2) UE assistance information
UE notifies activation preference via expanded UAI and the network determines deactivation based on it.
In the current specification [2], 3GPP has already specified the following UAI.
ReleasePreference-r16 ::=           SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected, outOfConnected}
}
Like above IE, this paper assumes the following expansion of UAI as an example.
preferredActivated-State-r17::=            ENUMERATED {activated, deactivated}
It is beneficial that UE can send simple preference compared to the existing UAI, such as overheating preference. However, we think UE autonomous deactivation is better than expanded UAI notification for the following two reasons. 
Quick and reliable deactivation.
It is desirable to be able to achieve SCG deactivation quickly and reliably, especially when the UE requires deactivation due to overheating.
As described in the second reason, UAI notifications require more signaling interactions before SCG deactivation is completed than the UE autonomous deactivation. Furthermore, there is a risk depending on the network implementation that the network may refuse deactivation even though SCG deactivation is requested due to a UE critical situation (e.g. overheating).
Observation 2. The UE autonomous deactivation can complete SCG deactivation more quickly and more reliably than UAI notification. 
[bookmark: _GoBack]Signaling reduction.
In UAI solution, there are two round-trip RRC messages needed, UAI to notify preference of SCG deactivation sent by the UE to the MN, and an SCG deactivation indication sent by the MN to the UE. On the other hand, UE autonomous deactivation can be done by one-way RRC message sent by the UE to the MN after the UE performs deactivation.
Observation 3. UE autonomous deactivation needs less RRC messages than the UAI solution.
As an operator, DOCOMO, we believe that RRC message reduction is very important in SCG activation and deactivation for the following reason:
When FR2 cells are contiguously localized as SCGs (depicted in the bottom side of Figure X), service continuity can be ensured by SCG change. However, from an operator perspective, we assume the situation where several FR2 cells are placed in one PCell to handle hotspot traffic, as depicted in the top size of Figure X. In other words, it is not realistic from the viewpoint of investment cost that FR2 PSCells are densely laid out to guarantee NR service continuity. In a non-contiguous deployment situation, frequent SCG activations and deactivations may be performed near the edge of  PSCells.
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Furthermore, even at the center of PSCell, beam quality will be fluctuating due to physical interactions such as UE flipping, rotating, or handheld (as an inherit issue of FR2), that also causes frequent SCG activation and deactivation.
Observation 4. Frequent SCG activation and deactivation occur at non-contiguous SCG locations and even at the center of the cell in FR2 implementations.
Propose 3. UE autonomous SCG deactivation is supported.
Details of UE autonomous deactivation
As described above, we propose that a UE deactivates autonomously upon UE decides its deactivation. When a UE is deactivated, the UE transmits the RRC message to inform NW of its deactivation via MCG when the UE is deactivated autonomously. Because it is necessary to avoid the activation/deactivation state mismatch between the UE and the NW, RRC message via MCG should be used. 
Proposal 4. A UE transmits a message to inform NW of its deactivation via MCG when the UE is deactivated autonomously.
Since we assume that the MN receives the notification of the UE autonomous deactivation, MN also needs to notify SN that UE has autonomously deactivated for avoiding the activation/deactivation state mismatch between the UE/MN and SN.
Proposal 5. MN notifies SN that UE has autonomously deactivated.
When the UE autonomous deactivation is performed, the SCG is expected to be deactivated after receiving the notification of deactivation from the MN. However, there is a risk that the SCG sends a modification request for bearer type change when the SCG detects UL out of sync with the UE before the SN receives the SCG deactivation notification from the MN. Therefore, it is necessary to avoid the SN-initiated bearer type change when UL out-of-sync is detected on the UE which is configured to perform UE autonomous deactivation.
Proposal 6. The SN does not send modification request to the MN when the SN detects out-of-sync on the UE which is configured to perform UE autonomous deactivation.
Since NW coordination for NW triggered SCG activation/deactivation is discussed by RAN3, it is straightforward that NW coordination for UE autonomous deactivation should also be discussed by RAN3 (i.e., Xn/X2 should be used for the notification of the UE autonomous deactivation). Therefore, we propose
Proposal 7. Xn/X2 is used for the notification of the UE autonomous deactivation.
Proposal 8. Send LS to RAN3 to inform them of the RAN2 decision and ask them to start the required specification work.
2.3. Control of data flow
In RAN2#113-e, following FFS presented.
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)
In relation to the above, we discuss how to control data flow while SCG is deactivated in this section.
The UE and the network have to control their data flow after SCG deactivation; the UE transmits UL data only via MCG, and the network stops DL data transmission via SCG. We try to clarify the handling to realize such a limitation for data flow. 
)
After SCG deactivation, data flow without deactivated SCG is realized by routing in PDCP sublayer. UE routes U-Plane data to MCG only and the network excludes routing to SCG-RLC. After SCG activation, the UE performs routing as a normal split bearer. The delay is considered to be small because RRC messages are not required for SCG deactivation and SCG activation.
Control of UL data on UE autonomous SCG deactivation
UL data on SCG deactivation can be treated as following options:
1) The UE performs data recovery in order to forward PDCP PDUs sent to SCG-RLC to MCG-RLC.
2) The UE starts a timer when the UE notifies deactivation to the MN. If the UE receives UL PDCP status report while the timer is running, the UE performs data recovery based on the status report and stops the timer. When the timer expires, the UE performs data recovery as stated in 1).
Proposal 9. After SCG deactivation, U-Plane data via SCG is excluded by handling of PDCP sublayer.
2.4. TAT after SCG deactivation
We made a following agreement in RAN2#115-e.
1: The TAT associated with the PSCell continues running when the SCG is switched from activated to deactivated state and the UE considers the TA as valid as long as it is still running.
However, when RACH-less SCG activation is not expected (i.e. when the network instructs the UE to perform RACH for SCG activation), there is no reason for maintaining TAT because the UE always performs RACH with the PSCell when SCG activation is triggered. We propose not to keep TAT running when the network configures not to perform RACH-less SCG activation.
Observation 5. When RACH-less SCG activation is not expected, there is no reason for maintaining TAT associated with the PSCell.
Proposal 10. When the network configures not to perform RACH-less SCG activation, the UE does not keep TAT associated with the PSCell running.
RAN2 has already agreed that there is no SRS and PUSCH transmission on deactivated SCG. 
Agreements
⇒  RAN2 includes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reproduced if issues are found.
1 	Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
Moreover, in RAN2#115-e we agreed not to consider L1 measurement reports, so PUCCH transmission is also excluded. Therefore, for efficient allocation of resources of SCG, it is better to release UL resources upon SCG deactivation. If the TAT associated with the PSCell is considered to have expired with SCG deactivation, the UL resource can be released.
Observation 6. The UE can release UL resources unused during SCG deactivated state if the UE considers the TAT to have expired upon SCG deactivation.
On the other hand, the UE in SCG deactivated state may activate the same SCG right after deactivation in some cases, e.g. where the UE suffers from a fluctuating FR2 channel. In this situation, it is inefficient to release resources every time SCG deactivations performed, so the UE’s procedure of TAT expiry should be instructed by the network considering possibility of early re-activation.
Proposal 11. When the network configures not to perform RACH-less SCG activation, the network can instruct the UE to consider the TAT to have expired upon SCG deactivation.

3. Summary and proposal
Observation 1. The UE monitors more information that the network that could cause SCG deactivation such as rapid fluctuation of DL channel quality, apps data, overheating and low battery.
Proposal 1. Support UE trigger SCG deactivation.
Proposal 2. The triggering of UE trigger deactivation is up to UE implementation.
Observation 2. The UE autonomous deactivation can complete SCG deactivation more quickly and more reliably than UAI notification. 
Observation 3. UE autonomous deactivation needs less RRC messages than the UAI solution.
Observation 4. Frequent SCG activation and deactivation occur at non-contiguous SCG locations and even at the center of the cell in FR2 implementations.
Propose 3. UE autonomous SCG deactivation is supported.
Proposal 4. A UE transmits a message to inform NW of its deactivation via MCG when the UE is deactivated autonomously.
Proposal 5. MN notifies SN that UE has autonomously deactivated.
Proposal 6. The SN does not send modification request to the MN when the SN detects out-of-sync on the UE which is configured to perform UE autonomous deactivation.
Proposal 7. Xn/X2 is used for the notification of the UE autonomous deactivation.
Proposal 8. Send LS to RAN3 to inform them of the RAN2 decision and ask them to start the required specification work.
Proposal 9. After SCG deactivation, U-Plane data via SCG is excluded by handling of PDCP sublayer.
Observation 5. When RACH-less SCG activation is not expected, there is no reason for maintaining TAT associated with the PSCell.
Proposal 10. When the network configures not to perform RACH-less SCG activation, the UE does not keep TAT associated with the PSCell running.
Observation 6. The UE can release UL resources unused during SCG deactivated state if the UE considers the TAT to have expired upon SCG deactivation.
Proposal 11. When the network configures not to perform RACH-less SCG activation, the network can instruct the UE to consider the TAT to have expired upon SCG deactivation.


4. References
[1] RP-201040, “Revised WID on Further Multi-RATRadio Dual-Connectivity enhancements.”
[2] TS 38.331 V16.5.0.




5

image1.png
® Non-contiguous deployment (mainly as SCG/SCell)

Cé;) QO FR2 add-on cells
FRL/LTE Anchor FRL/LTE Anchor

Will still remain in Rel-18 era (due to lack of coverage, site/costlimitationetc.)
Key challenge: Frequent SCG addition/failure

= Contiguous deployment (can also consider FR2 PCell)

TS e

Promisingfor e.g. low-latency services, densely populated urban area

Key challenge: Continuity/reliability of FR2 usage and user data transfer




