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1	Introduction
For Rel-17, a new work item NR MR-DC WI (RP-193249) was proposed, based on topics from Release 16 DCCA and mobility enhancement WIs, which have benefits but not be completed due to limited schedule, e.g. conditional PSCell change, fast activation/deactivation of SCG etc. 
In the new Rel-17 NR MR-DC WI, one of the objectives is:
	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


It should be noted though that one part of WI goal is lead by RAN1:
	2. 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


 Regarding this one we have a paper R1-2005908 which considers using temporary RS in case of SCell activation. But this paper discusses more in detail on Objective#1 and what support for efficient activation/deactivation mechanism for one SCG and SCells could mean.
2	Discussion on efficient activation/de-activation mechanism for one SCG and SCells
In RAN2#107bis, during the DCCA WI, the topic of efficient activation/de-activation mechanism for one SCG was briefly discussed in the context of suspended SCG. But one relevant question is: how beneficial suspended SCG is and is it really needed such feature? i.e. how real the problem is.
The problem is two-fold: 1) when the 2nd leg is needed and 2) how to achieve UE power saving.
In an MR-DC type of deployment, one valid question is: what will happen to the 2nd leg (i.e. the DC-leg) when the active data transmission (offloading) ends and the need for a second leg would be less. The obvious reason would be to revert back to single connection, where UE will keep the primary leg active needed for mobility anchoring (for example) or lower-intensity traffic activity (e.g. keep alive messages).
But this behaviour may not be desirable in case data traffic is bursty and data activity is quite unpredictable. In order to achieve a fast offloading and high peak data rate, then 2nd leg is needed to be fast set-up, configured and activated.
On the other hand, when the data traffic is low, then there are clear UE power saving opportunities, when UE would benefit of lower measurement effort.
So, there is a trade-off we would like to achieve: 1) fast offloading in case of data activation and 2) UE power saving in case of low activity.
Observation 1: In order to achieve a fast offloading and high peak data rate, then 2nd leg is needed to be fast set-up, configured and activated.
Observation 2: There is a trade-off we would like to achieve: 1) fast offloading in case of data activation and 2) UE power saving in case of low activity. 
Furthermore, compared to release and reconfiguration of the SCG, activating a suspended SCG reduces the latency and signalling overhead.

2.2	Other aspects on suspending SCG while MR-DC
It is desirable to optimize the dual connectivity between LTE and NR in such a manner that when the NR radio is not constantly active i.e. if there is no active data transmission or other conditions like overheating and the NR radio is directed to a power efficient state not requiring the UE to perform active measurements like done in CONNECTED state, thus, saving the UE power consumption. This requires having possibility to quickly deactivate and re-activation the usage of LTE-NR dual connectivity in order not to diminish the benefit of quick burst of data.
MR-DC operation might need to be stopped for a while even during RRC_CONNECTED (e.g. due to overheating), but it would be beneficial to be able to reactivate it fast. 
In this context, we propose that gNB can indicate to UE to suspend at least the NR part of the LTE-NR configuration so that UE retains the configuration but does not use it. While suspended, UE would still do RLM for SCG SpCell (to be able to declare S-RLF if needed) as well as RRC measurements to be able to trigger RRM measurement reports and corresponding actions from network.
A simple figure describes the intention as follows.


Figure 2-1: Power saving in NR SCG
Proposal 1: Network may command UE to suspend the SCG configuration (i.e. put SCG to “suspended” state where UE retains the SCG configuration but doesn’t receive PDCCH/PDSCH via the SCG).
Proposal 2: When SCG is suspended, UE continues RRM/RLM measurements of SCG but is not monitoring the SpCell PDCCH.
[bookmark: _GoBack]Proposal 3: Upon SCG RLF, the UE reports the occurrence with SCG Failure Information as in legacy.
Proposal 4: Network can release or resume the suspended SCG via RRCReconfiguration.

2.2	UE behaviour when suspended SCG
In RAN2#107bis was agreed that:
	R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
· 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.


Proposal 5: Agree with Rel-16 DCCA WI partial agreements made in RAN2#107 and consider them as starting point for MR-DC Rel-17 discussions.
.
2.2.1 UE behaviour on suspended SCG
In order to clarify what UE behaviour is for a suspended SCG, we need to understand how suspended SCG is defined, i.e. how suspended SCG will be modelled. This aspect was also discussed during the [107#32][NR/DCCA] MCG SCell/SCG Resume email discussion during Rel-16 DCCA WI, but remained not concluded. 
There are two main open questions:
1. How is suspended SCG defined
2. What is UE behavior

On the other hand, DCCA WI standardized SCell dormancy behaviour, in the context of fast SCell activation. According to DCCA, dormancy was defined not as state as in Rel-15 LTE, but as UE behaviour, i.e. what UE should or should not measure while in dormancy. Dormancy SCell was defined as another SCell  state, not as deactivated state, aiming to achieve a low latency at traffic resume. One obvious question is: can we model the UE behaviour for suspended SCG as in dormancy SCell or not?
According to DCCA, it was standardized that for SCell 'dormancy', the UE behaviour is:
1. Stops monitoring PDCCH 
2. Continues other activities such as CSI measurements, AGC and beam management

One difference to the discussion in DCCA WI related to dormancy, is that in case of MR-DC with dormancy, PSCell was considered still active and dormancy was referring only to SCells. But now in the context of suspended SCG there are two different aspects when talking of UE behaviour: 1) behaviour related to PSCell and 2) behaviour related to other SCell(s).
· PSCell (mobility anchor cell for SCG, S-RLF can be detected)
· Legacy Rel-15 active state (low latency, but no UE power saving)
· Activated state, but with dormancy behavior (compromise between latency and UE power saving)
· Deactivated state (high latency, but high UE power saving)
· SCells (offloading cells)
· Legacy Rel-15 active state (low latency, but no UE power saving)
· Activated state, but with dormancy behaviour  DCCA standardized behavior for dormancy SCells (compromise between latency and UE power saving)
· Deactivated state (high latency, but high UE power saving)

In order to achieve low latency from switching from dormant to non-dormant in case of traffic activation, in case of SCells, the behaviour could be modelled based on dormancy SCells.
Proposal 6: In order to achieve low latency from switching from dormant to non-dormant in case of traffic activation, in case of SCG, the behaviour could be modelled based on dormancy SCellsi.e. UE does not monitor PDCCH but continues CSI/RRM measurements and beam management
In legacy up to Rel-16 MR-DC, PSCell cannot be deactivated. Now the question is, which is the UE behaviour related to PSCell in order to still achieve UE power saving and fast offloading in a context of suspended SCG? One way forward could be that for a PSCell in a dormant SCG, the UE should stop monitoring PDCCH but continue CSI measurements, RRM measurements, and beam management, but with a relaxed requirement. That is PSCell could be modeled as SCell dormancy.
Proposal 7: Discuss how the measurements are done for a UE with suspended SCG.
One other aspect as raised in email discussion [3] was related to RLM measurements - one difference between the PSCell and SCells is the performance of RLM. During the suspended state, the SCG may experience blocking (especially for FR2) and performing RLM (and triggering S-RLF) may allow the MCG to reconfigure the suspended SCG if necessary.
Proposal 8:  Discuss how the UE should behave from RLM measurements point of view.
Proposal 9: Discuss how suspended SCG could be modelled, in order to achieve both latency and power saving on UE side, taking into account the aspects of PSCell and SCells monitoring.

3	Conclusions
Proposal 1: Network may command UE to suspend the SCG configuration (i.e. put SCG to “suspended” state where UE retains the SCG configuration but doesn’t receive PDCCH/PDSCH via the SCG).
Proposal 2: When SCG is suspended, UE continues RRM/RLM measurements of SCG but is not monitoring the SpCell PDCCH.
Proposal 3: Upon SCG RLF, UE reports the occurrence and stops doing RRM/RLM measurements of the SCG.
Proposal 4: Network can release or resume the suspended SCG via RRCReconfiguration.
Proposal 5: Agree with Rel-16 DCCA WI partial agreements made in RAN2#107 and consider them as starting point for MR-DC Rel-17 discussions.
Proposal 6: In order to achieve low latency from switching from dormant to non-dormant in case of traffic activation, in case of SCG, the behaviour could be modelled based on dormancy SCellsi.e. UE does not monitor PDCCH but continues CSI/RRM measurements and beam management
Proposal 7: Discuss how the measurements are done for a UE with suspended SCG.
Proposal 8:  Discuss how the UE should behave from RLM measurements point of view.
Proposal 9: Discuss how suspended SCG could be modelled, in order to achieve both latency and power saving on UE side, taking into account the aspects of PSCell and SCells monitoring.
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