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The following FFSs have been made in RAN2#111 meeting:
	· 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


During the RAN2#112 meeting, some agreements related to the above FFSs have been reached as below.
	The work will focus on a single deactivated SCG.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
FFS if RACH is needed for SCG reactivation
SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.
When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
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.
FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.


This contribution would like to focus on the open issues regarding the UE behavior for SCG deactivation. 
2. Discussion
RRM measurement
The followings are the agreements regarding the RRM measurement performed in SCG deactivated.
	MN- and SN-configured measurements are supported for deactivated SCG. 
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.


Given above, it is still unclear how the UE performs SN-configured RRM measurement in SCG deactivated. During email discussion [1], some options have been considered:
Option 1: UE performs the RRM measurements during SCG deactivation based on MeasConfig, and whether the network reconfigures MeasConfig for stopping certain frequency/cell meas. is left to network implementation.
Option 2: upon the deactivation of the SCG, the existing relaxation of RRM measurement requirement (e.g., measCycleSCell or relaxedMeasurement in SIB2) can be triggered, if configured.
Option 3: UE performs the RRM measurements during SCG deactivation based on new network configuration, including the below cases:
· 2a) the network configures the RRM measurement configuration dedicated for SCG deactivation.
· 2b) the network configures the relaxation of RRM measurement requirement for SCG deactivation.
Option 4: Using the RRM measurement configuration MeasConfig, UE performs RRM measurements during SCG deactivation as specified, e.g., only intra-frequency SCG measurements are supported.
Option 5: The UE informs the network about its preferences for power efficiency.
Our preference is Option 1 because it is the simplest of these solutions. Network may configure RRM measurements for different purposes, such as mobility, CGI reporting, SFTD, CLI, etc. In our understanding, these measurement may not cause too much power comsumption but have some benefit for the UE upon the activation of SCG. However, if network would like to avoid inessential measurement, network can anyway reconfigure the RRM measurement before deactivating the SCG. 
Though Option 2 is simpler than option 3/4/5, it requires some specification changes and presumably involves RAN4’ efforts, thus option 2 is preferred if option 1 is not supported by the majority companies. 
Option 3 can provide the flexibility for the network to some extent to switch the SCG between activation and deactivation, while bring more complex. 
For option 4, it is difficult to specify what frequencies the UE should measure during SCG deactivation, considering the diversity of the senarios. 
For option 5, RRM measurement should be network controlled, and the benefit is unclear to us if UE supports to report its preference. Thus, we propose the following:
UE performs the RRM measurements during SCG deactivation based on MeasConfig. Whether the network reconfigures it for stopping certain frequency/cell meas. is left to network implementation. 
RLM measurement
When SCG is deactivated, performing RLM on PSCell enables the network to avoid activating an invalid SCG. It is pointed out by some companies that RRM measurement (e.g., A2 event) can be used instead for this purpose. However, it may have some impact on the flexibility of the network configuration, considering the network may decide to configure different measurement quantities and signal quality thresholds for S-RLM and RRM measurement. In our understanding, it can be left to network implementation to decide whether the UE shall perform S-RLM during SCG deactivation. For example, if network intends to let the UE stop performing S-RLM upon SCG deactivation, the network can indicate the release of the RLM-RS configuration, or send an explicit indication to the UE when sending the SCG deactivation command, otherwise, the UE shall keep performing S-RLM. Alternatively, the network can (pre)configure the RLM-RS configuration dedicated for SCG deactivation.   If not configured, the UE will not perform S-RLM during SCG deactivation. 
whether UE performs S-RLM during SCG deactivation is left to NW implementation, i.e., UE only performs S-RLM during SCG deactivation if the corresponding RLM-RS is configured or it is explicitly indicated by the NW.
When S-RLF is detected, the UE shall report SCG failures to MN. The existing SCG failure information procedure may be reused for the UE to report SCG RLF for SCG deactivation. Based on SCG Failure Inforamtion, the network can make a decision to release, or change the SCG. Moreover, since there are some concerns on the power consumption due to performing S-RLF in SCG deactivated, S-RLM relaxtion when SCG is deactivated can be further studied. Thus, we propose the following:
From power consumption perspective, RLM relaxtion on PSCell when SCG is deactivated can be further studied.
CSI-RS measurement
Similar to fast SCell activation, quick start SCG scheduling is also important for the UE upon SCG activation. Since UE does not monitor PDCCH of the PSCell during this period, periodic CSI-RS measurements and reporting shall be supported for PSCell while the SCG is in deactivated state. 
When the data demand of the UE fluctuates in a short time range, the network can use SCell activation/deactivation and dormant/non dormant BWP switching methods to control the SCells of the UE, as defined in Rel-15/Rel-16. When there is no data to be transmitted/received in SCG for a relatively long period of time, it seems that performing frequent CSI-RS measurement maybe not necessary. If frequent CSI-RS measurement is performed, then the scheme of SCG deactivation does not show its benefit compared to the current Rel-15/Rel-16 methods. Hence, we have the following proposal:
long periodical CSI-RS measurement/reporting for SCG deactivation can be studied.
Since CSI-RS result is delay sensitive, if it is reported to SN via MN, the results maybe inaccurate due to inter-node signal latency. Thus it is more reasonable that the CSI-RS results is periodically reported to PSCell. For this point, the UE needs to maintain UL timing with the PSCell. And since CSI-RS reporting on PSCell requires the UE to maintain UL timing with the PSCell during the deactivation of SCG, it is likely that random access may be avoided upon SCG activation. Considering the RACH latency is the main contributer of the SCG activation latency and the analysis given above, then it is worthwhile to consider maintaining UL timing with the PSCell during the deactivation of SCG. Thus, we have the following:
UL timing with the PSCell shall be maintained for SCG deactivation.
BFD/BFR
The scheme of BFD is mainly used to detect the signal quality degradation caused by beam blockage, while BFR is to accomplish beam failure recovery in a very short time to avoid data transmission interruption as much as possible. Since there is no ongoing data transmission in SCG deactivated, BFD and BFR are not necessary. Besides, beam failure happens more frequently, which indeed increases the power consumption significantly. If needed, the network can rely on RLM to do some kind of beam failure detection. Thus, we propose the following:
When the SCG is deactivated, the UE does not perform BFD/BFR.
UL behavior
To enable sending CSI-RS report, RACH and PUCCH should be supported for SCG deactivation. Since there is no UL data to be sent, UL-SCH shall not supported. Besides, upon SCG is deactivated, timeAlignmentTimer can be kept in order to skip RACH process if activate the SCG in a short period. Thus, we propose the following:
for SCG deactivation, RACH/PUCCH shall be supported, while UL-SCH shall not be supported. 
upon SCG is deactivated, timeAlignmentTimer is kept. 
UE behavior on SCells
The followings are the agreements related to SCG SCell behavior during SCG deactivation:
	Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
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.


When SCG is deactivated, UE shall stop monitor the PDCCH on/for the SCG SCells for power saving purpose. Thus, we confirm the FFS in the RAN2#111 meeting:
UE stops monitor PDCCH on/for the SCG SCells when SCG is deactivated.
According to the existing behavior of SCell, the UE behavior for SCG deactivated may have the following alternatives, that is, when SCG is deactivated,
· Alt1: all SCG SCells are deactivated; 
· Alt2: all SCG SCells are activated with dormant BWP;
· Alt3: the SCells in SCG are deactivated or activated with dormant BWP based on network configuration.
Alt1 is the most power-saving way and also is the simplest way which does not bring too much network signaling overhead and specification changes. However, Alt1 is not preferred because the activation latency from deactivated to activated may be unbearable when SCG busty traffic occurs. It should be noted that quick start SCG scheduling is also required upon the SCG activation. For Alt2, it maybe infeasible since not all SCells can be configured with dormant BWP and hence cannot be set to dormant. Alt3 can support starting SCG scheduling as quickly as possible and further provide more flexibility for network configuration, e.g., the network can set the SCells configured with dormant BWP to be dormant while the others to be deactivated upon the SCG is deactivated. Thus, we have:
upon SCG is deactivated, SCells in SCG are deactivated or activated with dormant BWP based on network configuration.
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When SCG is deactived, all transmission on the DRBs, SRB3 and split SRB on the SCG leg should be suspended. For the split SRB, the transmission path in downlink is selected by the network. For uplink, if the transmission path is configured at SCG leg before the SCG is switched to deactivated, then the UE shall switch its transmission path from SCG leg to MCG leg automously. And upon the SCG is activated, the UE can transition the path back to SCG. Thus, we propose the following:
when SCG is deactivated, all transmission on the DRBs and SRB3 and split SRB on the SCG leg should be suspended.
UE automously switches the UL transmission path to MCG leg upon SCG is deactivated if needed, and switches the UL transmission path back to SCG leg upon SCG is activated if needed. 
3. Conclusion
In this paper, the following proposal are given:
1. UE performs the RRM measurements during SCG deactivation based on MeasConfig. Whether the network reconfigures it for stopping certain frequency/cell meas. is left to network implementation. 
whether UE performs S-RLM during SCG deactivation is left to NW implementation, i.e., UE only performs S-RLM during SCG deactivation if the corresponding RLM-RS is configured or it is explicitly indicated by the NW.
From power consumption perspective, RLM relaxtion on PSCell when SCG is deactivated can be further studied.
long periodical CSI-RS measurement/reporting for SCG deactivation can be studied.
UL timing with the PSCell shall be maintained for SCG deactivation.
When the SCG is deactivated, the UE does not perform BFD/BFR.
for SCG deactivation, RACH/PUCCH shall be supported, while UL-SCH shall not be supported. 
upon SCG is deactivated, timeAlignmentTimer is kept. 
UE stops monitor PDCCH on/for the SCG SCells when SCG is deactivated.
upon SCG is deactivated, SCells in SCG are deactivated or activated with dormant BWP based on network configuration.
when SCG is deactivated, all transmission on the DRBs and SRB3 and split SRB on the SCG leg should be suspended.
UE automously switches the UL transmission path to MCG leg upon SCG is deactivated if needed, and switches the UL transmission path back to SCG leg upon SCG is activated if needed. 
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