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1	Introduction
In this contribution we continue discussion on the efficient SCG (de)activation objective of the Rel-17 WI on MR DC/CA further enhancements. For the performance/complexity tradeoff for SCG (de)activation, we present simulation results showing the performance impact of SCG activation time on the MCG offloading potential. We also provide an overview of the factors that affect the SCG activation time. Based on this we address the points left for FFS in the [RAN2#111e][919] email discussion [1]. 
[bookmark: _Ref178064866]2	Discussion
2.1	Impact of SCG activation time on performance
During the [RAN2#111e][919] email discussion [1] there was a debate about the level of UE activity for an de-activated SCG. It was argued that in order to maximize UE battery life, the UE should refrain from doing most of the actions normally performed for active SCG. A downside of this is that activating the SCG again when there is again data to transmit will increase the time it takes for SCG activation. In this section we present simulation results showing the trade-off between SCG activation time (i.e. the time to activate SCG) and MCG offloading potential.
2.1.1	Traffic model
The concept of SCG activation and deactivation is most efficient for traffic where bursts of data large enough to benefit from SCG transmission are separated by periods of lower activity, during which the SCG can be deactivated, see Figure 1. The periods of lower activity should preferably not be longer than the inactivity timer, after which the connection is released or moved to inactive state. 
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[bookmark: _Ref53451133]Figure 1: Traffic characteristics suitable for SCG (de)activation.
One type of traffic that matches the above traffic characteristics is video on demand. The client application typically runs a playout buffer, that is first prefilled at high data rate. Once it is full, playout of data in the playout buffer commences, but new video data is not fetched from the server until the data level of the playout buffer has decreased below a predefined threshold. 
2.1.2	Performance metric
Characteristic of video on demand applications is that they are optimized to cope with a wide range of different connections and that they are quite flexible in terms of their requirements on the connection quality. Thanks to the playout buffer, they can cope quite well with variations in bit rate and delay. It is therefore not likely that changes in the SCG activation time will impact the user perceived performance to any larger extent. 
Therefore, the performance metric chosen for the study is offloading potential from MCG to SCG. In typical deployments, MCG is deployed in a lower frequency band and SCG is deployed in higher frequency band, with typically higher capacity, but lower robustness. A key objective for such systems is then to maximize the offloading potential to SCG, ensuring stable operation of the MCG. Studies on traffic mix in live systems indicate that video on demand traffic constitutes the largest part of the total traffic and will therefore have a significant impact on the total MCG offloading potential.
2.1.3	Simulation setup and results
System simulations are performed in hexagonal multi-user and multi-cell scenarios (3GPP case1), with macro deployment consisting of 3 sector sites using 3GPP antenna model and propagation according to the 3GPP spatial channel model (SCM). 4 carriers are configured, with 3 of the carriers; 10MHz bandwidth at 800MHz, 20MHz bandwidth at 1800MHz and 20MHz bandwidth at 2600MHz are operating in frequency division duplex (FDD) mode and are used as primary carriers (MCG). One carrier with 100MHz bandwidth at 3500MHz which is operating in Time Division Duplex (TDD) mode can be used in dual connectivity operation (SCG). Furthermore, carrier aggregation is possible between MCG carriers. Selection of primary carrier is done based on measurement of radio quality (RSRP). So is also the activation of SCG. Users are stationary and randomly distributed across simulation area with an indoor probability of 80%.
Traffic consists of a mix of MBB use cases (VOD, file downloading, live streaming) mimicking traffic in real networks. Video on demand (VOD) is making up a large portion of the traffic volume in the network. The behaviour of VOD users is to periodically download chunks of data for playout buffer. Between the buffer intervals there will be longer idle times (e.g. multiple seconds). During these idle periods the VOD users will not transmit any data and if operating in DC mode they will inactivate the SCG. When starting to transmit data again these users will reactivate the SCG according to a specified activation time. The impact of the different activation times on the network is evaluated in the simulations.
Figure 2 show the downlink subband utilization vs the network load on a selected MCG carrier for various settings of SCG activation time. As is expected it is possible to see that with increasing network load the utilization goes up. What can also be seen is that there is drastic offloading effect when reducing the SCG activation time. At a medium loaded network (0.2-0.4 relative load) up to 50% less subband utilization on the MCG carrier can be seen.
[image: ]
[bookmark: _Ref54040279]Figure 2: Downlink subband utilization versus relative load (percentage of max users in network) for various SCG activation time configurations.
Figure 3 shows the average active time in each cell group for the VOD users and the reason for the previous offloading effect can be explained. With increasing activation time the ratio between the active time of the MCG and SCG will diverge. With increasing SCG activation time it will take longer until bits are possible to be transferred through the SCG. Since the SCG have a high bandwidth, as soon as this path is activated the remaining bits in the buffers will be transmitted fast over the air interface. With long activation time most of the bits will be transferred over the MCG before transmission on the SCG is possible and this will also result in a total longer transmission time, thus the user will have to be active for a longer total period. 
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Figure 3: Average active time (s) versus SCG activation time (s) for VOD users.

[bookmark: _Toc54294641]SCG activation time heavily impacts MCG offloading potential
2.2	SCG activation time
In this section, we analyse the delay components of the SCG activation time. As discussed in [1], SCG activation will depend on the actions performed by the UE for the deactivated SCG. The extreme baseline is that the UE actions are the same as for released SCG, in which case SCG activation will take the same time as SCG addition. RAN4 has defined the requirement on PSCell Addition Delay in [2] as follows:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms 
where
· TRRC_delay is the RRC procedure delay. SCG addition TRRC_delay = 16 ms.
· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
· [bookmark: _Hlk54169068]Tsearch is the time for AGC settling and PSS/SSS detection. Here we assume target cell is known, Tsearch = 0 ms. 
· T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms, where Trs is the SMTC periodicity of the target cell. T∆ can be 5-160 ms.
· TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3]. TPSCell_ DU can be around 10 ms.
As seen in the above formula, Tprocessing and T∆ are potentially the main delay components. Tprocessing is the physical layer processing. T∆ depends a lot on the target cell SMTC. For FR2 SCG the SMTC can be up to 160ms in order to save network power. The 160ms SMTC may be considered an extreme case, but should be considered here, since for this case there is perhaps the largest improvement potential for supporting SCG (de)activation compared to SCG release/addition.
[bookmark: _Toc54294642]The RRC and physical layer processing and the time required to establish downlink fine synchronization are the biggest delay components, especially for FR2 SCG activation, where long SMTC is desirable.
In the following sections we analyze a bit deeper what impacts TRRC, Tprocessing and T∆ in order to understand better how these could be reduced.
2.2.1	DL synchronization
As explained in the above section, establishing the DL fine synchronization is one of the main delay components, especially for FR2 SCG with long SMTC. This delay component can be eliminated by the UE maintaining the DL fine synchronization for deactivated SCG. This could be achieved by e.g. continuing beam or radio link monitoring as explained below in sections 2.4 and 2.5. It may not be feasible to maintain the DL fine synchronization for long periods of time due to complexity or power consumption reasons, but even without this, maintaining the DL fine synchronization even for a short time can help speed up the SCG activation at least for short durations of SCG inactivity. This will improve end user performance, as short SCG activation time is perhaps most important after short inactivity, as it allows the network to deactivate the SCG also during short inactivity, knowing that in case new data arrives requiring the SCG it can quickly be activated again.
The alternative would be to investigate different means of speeding up the DL fine synchronization, e.g. through the use of temporary RS, as being discussed in RAN1 for SCell activation, though that will require RAN1 to look into also temporary RS for PSCell activation, which is currently not withing the planned Rel-17 scope. 
[bookmark: _Toc54294646]RAN2 to study the feasibility maintaining DL fine synchronization for deactivated SCG, e.g. through beam or radio link monitoring. 
2.2.2	Processing times
The RRC processing time (TRRC=16ms) could be reduced by defining a new case for RRC reconfiguration for SCG activation, including no or limited changes to the deactivated SCG configuration. In this way it should be possible to define a much lower RRC processing time for this special case. The actual value will require further discussion.
[bookmark: _Toc54294647]Define a reduced processing time for RRC reconfiguration for activating SCG with limited changes to the SCG configuration.
The physical layer processing (Tprocessing = 40ms for SCG addition) currently consists of 20ms for loading software and 20ms for initializing data structures and buffers. For the software loading, it should be realistic to assume that it can be performed during SCG addition, and that the UE can keep the software loaded for the deactivated SCG. There would then be no need to reload the software during SCG activation. This would save 20ms from Tprocessing. This is already applied in RAN4 for intra frequency range PSCell change. For the initialization of data structures and buffers, it should be possible for UEs to keep the memory initialized for deactivated SCG, which is already the case for SCell activation where the cell or frequency is not changed. So, if there is no mobility for the deactivated SCG, it should be possible to assume Tprocessing = 0ms, but this needs to be confirmed with RAN4. From performance point it would be good, since it would shave off another 40ms from the SCG activation time, which will help in increasing the MCG offloading potential, see Figure 2. We provide a draft LS in Annex A.
[bookmark: _Toc54294648]Send LS to RAN4 to confirm whether Tprocessing = 0ms could be assumed for SCG activation, without cell or frequency change.
In Figure 3, the total activation delay according to the above formula is shown for the FR2 case with 160ms SMTC. The baseline bar shows the delay without improvements compared to SCG addition. As can be seen, the main part of the SCG activation time is consumed to establish DL synchronization and processing on L3 and L1 and that by addressing these the SCG activation time can be reduced significantly, which will help to increase the offloading potential of MCG, see Figure 2. 
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[bookmark: _Ref53455204]Figure 4: Factors affecting SCG activation time

The SCG activation time analysis so far included only the time until PRACH transmission occasion. On top of this comes either Random Access procedure or, in case TA timer has not expired, a Scheduling Request.
[bookmark: _Toc54294643]In case TA timer has not expired, SCG activation may not require random access. 
2.3	RRM and MCG/SCG mobility
In the email discussion [1] companies provided input regarding whether RRM measurements should be performed while the SCG is deactivated. In legacy operation for a UE operating in MR-DC, the UE maintains two independent measConfig(s):
· a measConfig, associated with MCG (MCG measConfig), that is included in the RRCReconfiguration message received via SRB1; and
· a measConfig, associated with SCG (SCG measConfig), that is included in the RRCReconfiguration message received via SRB3, or, alternatively, included within a RRCReconfiguration message embedded in a RRCReconfiguration message received via SRB1.
Based on these, the UE is required to perform serving cell measurements on MCG (at least RSRP and RSRQ PCell and MCG’s Scell measurements, according to serving cell MO), and non-serving cell measurements, to support MCG related operations such as MCG handovers, load balancing, setup/release and/or activation/deactivation of MCG Scell(s). As the same operations of the MCG should be supported while the SCG is deactivated, it seems to be a common understanding among companies that these measurements are not affected by the reception of the command for the SCG to enter this dormant mode of operation. This is also the proposed conclusion in the email discussion [1].
[bookmark: _Toc54294644]If SCG is deactivated, UE continues to at least perform RRM measurements according to MCG measConfig.

An open issue may be to which extent the UE should perform measurement according to the SCG measConfig. i.e. serving cell measurements like PSCell and the SCG’s Scell(s) measurements, and non-serving cell measurements according to the measId(s) (and associated measObjects and reportConfig(s)) within the measConfig associated with the SCG. The SCG measurements to be supported would depend on the importance of supporting certain use cases compared to the importance of reducing power savings.
For the sake of the trade-off between power savings and efficient procedures while the SCG is deactivated, RAN2 should consider the discussion of SCG’s measurement to be supported in a priority order. 

PSCell measurements
PSCell measurements (RSRP, RSRQ at least)  can be useful while the SCG is deactivated, as there will be available PSCell measurements to be included in a measurement report triggered according to MCG measConfig, so the network can determine whether to keep or remove the PSCell upon an MCG handover. In addition, if PSCell measurements are available, they could be included in an SCG failure information message if an SCG failure is triggered (in case UE detects S-RLF while SCG is deactivated). The proposed conclusion in [1] is also that PSCell mobility based on SN configured measurements is supported for deactivated SCG.
[bookmark: _Toc54294649]If SCG is deactivated, UE continues to perform PSCell measurements based on SN configuration.

SCG Scell measurements
While SCG is deactivated, it might be useful that network gets aware when configured SCG SCell(s) are not suitable any longer e.g. measurements become below threshold. As in the previous case, if UE continues to perform SCG SCells measurements, these may be included in measurement reports according to MCG measConfig (even if SCG measConfig for measurement reporting is disabled). However, with a slightly lower priority as the UE would need to perform measurements on different frequencies, which would still require some measurement gap configuration (which could reduce performance of the MCG while the SCG is deactivated). There is also the option to keep SCells deactivated after SCG activation until reliable measurements are available, though it would of course slow down access to the SCells.
[bookmark: _Toc54294650]If SCG is deactivated, FFS whether UE continues to perform SCG SCell measurements.

PSCell mobility with deactivated SCG 
In legacy MR-DC, according to the SCG’s measConfig, the UE operating in MR-DC can be configured to report measurements of neighbours on serving frequencies e.g. A3 events for neighbour cells that are candidates for a PSCell change (in case these are PSCell measurements).
In the email discussion [1], the proposed conclusion is to support PSCell mobility based on SN configured measurements for deactivated SCG. This means that SCG mobility is supported while SCG is deactivated. 
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[bookmark: _Toc54294651]SCG mobility is supported while SCG is deactivated.

Then, in order to support SCG mobility, it makes sense that the UE continues to perform SCG neighbour measurements for at least measId(s) associated to events A3/A5 according to SCG measConfig.
[bookmark: _Toc54294652]If SCG is deactivated, UE continues to perform SCG measurements for at least the measId(s) associated to events A3/A5. FFS other measurements.

PCell mobility with deactivated SCG
Based on the RRM measurements according to the MCG measConfig, a PCell change may be triggered for a UE with deactivated SCG. Depending on deployment, the PSCell of the deactivated SCG may or may not overlap with the coverage of the target PCell. Since the proposed conclusion of the email discussion [1] is to support PSCell mobility based on SN configured measurements for deactivated SCG, also PCell mobility should be supported while SCG is deactivated.
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[bookmark: _Toc54294653]MCG mobility is supported while SCG is deactivated.

Another aspect that may also be discussed is whether requirements may be relaxed, for the sake of further power savings. This needs to be studied also in RAN4.
[bookmark: _Toc54294654]Discuss, together with RAN4, relaxed RRM measurements requirement for the case the SCG is deactivated.

[bookmark: _Ref54037400]2.4	Radio link monitoring
A legacy UE operating in MR-DC performs both MCG RLM (M-RLM) and SCG RLM (S-RLM). If an S-RLF (RLF triggered on the PSCell) is triggered while the MCG link is not suspended, the UE transmits an SCG failure report including available measurements. 
For the case the SCG is deactivated, according to the email discussion for deactivated SCG, 12 companies answered “no” (i.e. they don’t want the UE to perform S-RLM while the SCG is deactivated), 5 companies answered “yes”, 5 companies answered “maybe” and one company answered “neutral”, and rapporteur has concluded that more discussions are needed.
Rapporteur has listed the following arguments from the different comments. For each of these, we provide our views:
1) “we already now have SCG failure behaviour defined it is worthwhile to consider would it be easier just to support RLM without impacts to specification”
Ericsson view: that indeed simplifies the handling in the specifications i.e. there would be no need to suspend RLM when the SCG is deactivated and/or no need to define a new handling of S-RLF. In addition to it, it might be a valid use case to indicate an SCG failure report to the network while the UE is in MR-DC, even for a deactivated SCG.
2) “UE power consumption needs to be considered as well but likely that is minimal as same resources can be used for RLM and RRM evaluations”. Actually, RLF will be triggered even if there are other good beams of the same cell because RLM is performed on a limited number of beams. So isn’t this also a kind of BFD?”
Ericsson view: In our view there are ways to reduce power consumption due to S-RLM, such as considering relaxed requirements e.g. as in the case of autonomous gaps (up to RAN4). When it comes to the usage of same resources as RRM, that might be a possibility (though this would require further specification work). On the other hand, it is indeed true that currently RLM is performed in a limited number of beams (or based on TCI state configuration), that may need to be updated as the UE moves within the cell. In other words, S-RLM behaviour needs to be discussed once the beam management behaviour for the SCG is discussed. In our view, beam management and CSI is crucial to enable a fast SCG activation. And, if such a framework is in place, it might not be difficult to enable S-RLM.
3)	“ If this is not supported there is a risk that the network tries to activate an SCG that is not even within the coverage.”. Probably A2 would detect that too.
4)	“network may not notice the PSCell becomes bad timely, thus network cannot take appropriate action timely”
Based on RAN4 specifications (see above), the period for detection that PDCCH BLER is above 10% is the same as the period for RRM measurements of the PSCell, so if “PSCell becomes bad” is caused by “the PSCell is too far”, A2 could be triggered in the same timing provided the A2 threshold is set accurately. Of course, for RLM, the UE estimates PDCCH BLER above 10% while for A2 it is a network configured threshold, so there is some difference from that perspective.
Ericsson view: In our view this risk exists, though we agree that if everything works fine an A2 would be triggered. However, as it is known, there may be failure cases related to event triggering measurement reporting (being the reason SCG failure reporting has been specified).
To summarize our view, we believe it is important that the UE continues to perform S-RLM while the SCG is deactivated. Performing S-RLM can help UE to maintain DL synchronization, which will reduce the activation delay for the SCG, see section 2.2. Reduced SCG activation time is important to maximize MCG offloading, see simulation results in section 2.1. We are sensitive to the issue related to power consumption, though there are ways to reduce power consumption due to S-RLM e.g. defining relaxed requirements. On the other hand, perhaps a more critical issue is the fact that S-RLM may need to change due to intra-cell mobility, as the UE has a limited number of resources monitored for RLM, and updates may require the reception of RRC messages and/or MAC Ces from the SCG (though UE does not monitor SCG PDCCH). Hence, RAN2 should discuss RLM when the implications of beam management and CSI reporting/measurements are settled for a deactivated SCG.
[bookmark: _Toc54294655]If SCG is deactivated, UE performs some level of S-RLM and SCG failure information procedure is supported to report the failure. Exact behaviour to be discussed after beam management and CSI for deactivated SCG is defined.
[bookmark: _Ref54037413]
2.5	Beam failure detection/recovery
Beam Failure Detection (BFD) can be configured for a UE operating in MR-DC, for the MCG and for the SCG. The UE is configured with BFD reference signals (SSB or CSI-RS) and declares beam failure when the number of beam failure instance indications from the physical layer reaches a configured threshold before a configured timer expires. In other words, that requires the UE to perform periodic L1 measurements. One analogy we can make is that BFD exists to prevent RLF when beam management operations have some kind of problem e.g. the UE does not timely report best beams and network has not meant to activate / indicate a given TCI state for PDCCH and/or PDSCH. After beam failure is detected, the UE triggers beam failure recovery (BFR) by initiating a Random Access procedure on the SpCell (or a MAC CE transmission) by selecting a suitable beam for random access resource selection, as described in 5.2.1 in TS 38.321.
The support of BFD was part of the email discussion, but the summary is not conclusive. As rapporteur summarizes, companies that answered “no” consider the benefit not worth the cost while there is no data transmission via the SCG. However, readiness for SCG transmission / reception while the SCG is deactivated should be considered as something very important (i.e. UE should be as ready as possible to be scheduled in the SCG after the SCG is deactivated) otherwise the feature (deactivating the SCG to later activate) would not present significant gains compared to a legacy SCG release and add procedure. That is due to the fact that if BFD is not supported, and at the same time, beam management / CSI is not supported, the UE would always require random access upon activation, which makes the usefulness of the feature quite questionable (as delays are comparable to Release and Add), especially taking into account a time needed for resource / beam selection. Performing S-RLM can also help UE to maintain DL synchronization, which will reduce the activation delay for the SCG, see section 2.2. Reduced SCG activation time is important to maximize MCG offloading, see simulation results in section 2.1.
[bookmark: _Toc54294645]If BFD, beam management, CSI are not supported, UE always requires RACH upon SCG activation, which makes the feature questionable compared to legacy Release and Add of the SCG.  
[bookmark: _Toc54294656]If possible, random access should be avoided upon SCG activation. FFS cases where it is possible to avoid random access upon SCG activation.
There can be different possible alternatives to handle BFD while SCG is deactivated. As commented in the email discussions, one possible solution is to delay the triggering of random access until SCG activation [1] e.g. upon BFD the UE simply becomes aware that when it is time to activate the SCG it needs to perform random access.
[bookmark: _Toc54294657]The UE performs BFD monitoring for deactivated SCG. FFS Discuss actions upon BFD while SCG is deactivated. 

2.6	CSI and beam management
In the email discussion, CSI was discussed. There has been some confusion, but in our interpretation the issue is about CSI measurements and reporting according to ServingCellConfig configuration i.e. for beam management, link adaptation, etc., and not RRM measurements based on CSI-RS, according to CSI-MeasConfig. In the email discussion, 11 companies answered “no”, 10 companies answered “yes”, 2 companies answered “maybe”.
Rapporteur have argued that companies that said “no” seem relatively convinced. However, these companies have ignored that the solution in Rel-17 requires a deactivated SCG to be as ready as possible upon SCG activation (i.e. possibly activating SCG without the need for random access) otherwise there may be no significant latency gains compared to a legacy solution based on SCG Release and Add.
For the companies that said “yes” rapporteur have argued that companies did not address the issue related to reporting, and the following comments are provided:
· “Upon SCG activation, it is likely that the UE has to perform RACH on the SN in order to acquire UL timing. Since the RACH procedure delay is expected to be higher than the delay if UE performs CSI-RS measurements and reporting after SCG activation, the gain in terms of delay from performing CSI-RS measurements and reporting before SCG activation, i.e., in SCG deactivated state, does not seem significant.”
Ericsson view: The argument above has many underlaying assumptions that were not discussed. If UL TA is maintained as discussed in section 2.7, random access may not be needed to activate the SCG. 
· “ To be able to perform CSI reporting, UE needs to maintain UL timing with the SN. Maintaining UL timing requires UE to be able to receive Timing Adjustment commands from SN through either of the following means, one of which impacts power consumption and the other involves significant specification changes.”
Ericsson view: As explained in section 2.7, UL TA could be maintained either actively (based on TA command) or passively (based on TA timer). There is not necessarily a need to receive TA commands. 
When it comes to the CSI feature itself, the use of it in legacy is to make sure the UE can be efficiently scheduled when the network wants to. Hence, if we want to avoid random access upon SCG activation due to lost beam relations or enable the network to efficiently schedule on the SCG upon SCG activation, it seems relevant to discuss ways to report CSI. One alternative is indeed to use the SCG, but the option of reporting via the MCG should not be discarded yet e.g. via L1 or MAC. 
[bookmark: _Toc54294658]Discuss the possibilities to support SCG CSI reporting while SCG is deactivated. FFS how reporting can be enabled e.g. via SCG or MCG.

2.7	Timing advance
In the email discussion, it was discussed whether to keep the TA timer running or not for deactivated SCG. 9 companies answered "no", 11 answered "yes", 3 companies answered "yes" or "depends". As no clear majority was present, the proposal was to leave it FFS whether UE maintains the timing advance while SCG is deactivated. The rapporteur invited companies answering “yes” to comment on the following points:
1) actively maintain timing advance as long as the SCG is inactive (and how), or
Ericsson view: actively maintaining the TA will require more complex solutions as the TA command would have to be transmitted to the UE via MCG and furthermore the network would probably need to receive some transmission from the UE in the SCG in order to determine the need for TA command, which would also increase UE power consumption.
2) only assume that the timing advance is accurate, without any maintenance, while the TAT timer is running, or
Ericsson view: This should be the minimum ambition level, since it does not increase complexity nor UE power consumption for the deactivated SCG. It will however allow to avoid random access in cases where SCG activation happens before TAT expiration. This may apply only for short duration of SCG in deactivated state, but on the other hand the benefit of fast access to SCG is typically higher the shorter the period of inactivity was since last activity. Furthermore, for small cell SCG, TA may be the same throughout the PSCell coverage.
3) something else

[bookmark: _Toc54294659]UE should at least assume UL TA is accurate for deactivated SCG until TA timer expires. FFS whether to actively maintain TA for deactivated SCG.
2.8	SCG activation procedure
In general, both MN and SN will be involved in the activation and deactivation of SCG, so some form of inter node signaling will be needed for coordination. The WI description mentions deactivating the SCG during periods of low data activity. Given that MR-DC supports both MN and SN terminated DRBs, there will be a need to support both MN and SN initiated procedures for activation and deactivation of SCG. As baseline, we can assume the reuse of existing inter node procedures, see Figure 5, but the final decision should be with RAN3.
[bookmark: _Toc54294660]Both MN and SN initiated procedures supported.
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Figure 5: MN and SN initiated SCG activation procedure

Conclusion
In the previous sections we made the following observations: 
Observation 1	SCG activation time heavily impacts MCG offloading potential
Observation 2	The RRC and physical layer processing and the time required to establish downlink fine synchronization are the biggest delay components, especially for FR2 SCG activation, where long SMTC is desirable.
Observation 3	In case TA timer has not expired, SCG activation may not require random access.
Observation 4	If SCG is deactivated, UE continues to at least perform RRM measurements according to MCG measConfig.
Observation 5	If BFD, beam management, CSI are not supported, UE always requires RACH upon SCG activation, which makes the feature questionable compared to legacy Release and Add of the SCG.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to study the feasibility maintaining DL fine synchronization for deactivated SCG, e.g. through beam or radio link monitoring.
Proposal 2	Define a reduced processing time for RRC reconfiguration for activating SCG with limited changes to the SCG configuration.
Proposal 3	Send LS to RAN4 to confirm whether Tprocessing = 0ms could be assumed for SCG activation, without cell or frequency change.
Proposal 4	If SCG is deactivated, UE continues to perform PSCell measurements based on SN configuration.
Proposal 5	If SCG is deactivated, FFS whether UE continues to perform SCG SCell measurements.
Proposal 6	SCG mobility is supported while SCG is deactivated.
Proposal 7	If SCG is deactivated, UE continues to perform SCG measurements for at least the measId(s) associated to events A3/A5. FFS other measurements.
Proposal 8	MCG mobility is supported while SCG is deactivated.
Proposal 9	Discuss, together with RAN4, relaxed RRM measurements requirement for the case the SCG is deactivated.
Proposal 10	If SCG is deactivated, UE performs some level of S-RLM and SCG failure information procedure is supported to report the failure. Exact behaviour to be discussed after beam management and CSI for deactivated SCG is defined.
Proposal 11	If possible, random access should be avoided upon SCG activation. FFS cases where it is possible to avoid random access upon SCG activation.
Proposal 12	The UE performs BFD monitoring for deactivated SCG. FFS Discuss actions upon BFD while SCG is deactivated.
Proposal 13	Discuss the possibilities to support SCG CSI reporting while SCG is deactivated. FFS how reporting can be enabled e.g. via SCG or MCG.
Proposal 14	UE should at least assume UL TA is accurate for deactivated SCG until TA timer expires. FFS whether to actively maintain TA for deactivated SCG.
Proposal 15	Both MN and SN initiated procedures supported.
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1. [bookmark: _Hlk41810046]Overall Description:
RAN2 has discussed the SCG activation time and would like to confirm the following understanding with RAN4 regarding the physical layer processing Tprocessing: 
· Tprocessing for SCG addition currently consists of 
· 20ms for loading software and 
· 20ms for initializing data structures and buffers. 
· For SCG activation, 
· For the software loading it should be realistic to assume that it can be performed during SCG addition, and that the UE can keep the software loaded for the deactivated SCG. There would then be no need to reload the software during SCG activation, assuming SCG stays in the same frequency range.
· For the initialization of data structures and buffers, it should be possible for UEs to keep the memory initialized for deactivated SCG, assuming the cell or frequency is not changed. 
· In summary, if there is no mobility for the deactivated SCG, it should be possible to assume Tprocessing = 0ms for SCG activation.  

1. Actions:
To RAN4:	RAN2 respectfully asks RAN4 to confirm the above RAN2 understanding.

1. Date of Next TSG-RAN WG2 Meetings:
TSG-RAN WG2 Meeting #113e	2021-01-25 to 2021-02-05	E-Meeting
TSG-RAN WG2 Meeting #113-bis-e	2021-04-12 to 2021-04-20	E-Meeting
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