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1. Introduction
In RAN4#99e RAN4 related R17 MR-DC enhancement was discussed, with agreement captured in [1]. According to the approved wok plan in [1], RAN4 will discuss the following objectives in this meeting:
· RAN4#100-e
Discuss the identified RRM requirements on
· Conditional PSCell change and addition
· Efficient activation/de-activation mechanism for one SCG
· Efficient activation/de-activation mechanism for SCells in NR CA
In this contribution, we will discuss the second bullet, i.e. efficient activation/de-activation mechanism for one SCG. 
2. Discussion
In legacy SCG cannot be completely deactivated. Specifically, PSCell in SCG cannot be deactivated. To allow further energy saving at both UE and network, deactivation of PSCell would become possible in R17. Although UE behavior in deactivated PSCell is still being discussed, it is quite promising that similar behaviors as that in deactivated SCell can be expected, maybe with certain level of modification. Hence, existing RRM requirement for SCell operation can be used as a starting point to develop PSCell activation/deactivation requirements. In the rest of this contribution, we provide analysis on the potential RRM requirement for PSCell activation/activation.
1) PSCell activation/deactivation latency
As new procedures are to be introduced for PSCell activation and deactivation, RAN4 needs to specify corresponding RRM requirement. It is quite straightforward that activation and deactivation latency requirements need to be introduced to guarantee the performance and efficiency of such procedures. Since PSCell is always with PUCCH, PUCCH SCell activation and deactivation latency requirements can be used as baseline. 
[bookmark: _Ref79091163]Proposal 1: PUCCH SCell activation/deactivation latency requirements can be used as baseline when discussing PSCell activation/deactivation latency requirements.
However, there are some differences between these two procedures. For instance, RAN4 may define different requirements for known and unknown target cell for PUCCH SCell activation latency requirements. But RAN4 doesn’t need to define requirements for activation of unknown PSCell. Not because this scenario doesn’t exist, but because this procedure has been covered by PSCell addition requirements.
[bookmark: _Ref79091196]Observation 1: no need to define activation latency requirements for unknown PSCell, since it has already been covered by PSCell addition requirements.
Another potential difference is according to ongoing discussion on PUCCH SCell activation RAN4 may define different requirements for valid and invalid cases, depending on whether RACH is needed or not. For PSCell activation, currently it is not sure if PRACH is always needed. Besides, only synchronous case is considered in SCell activation/deactivation requirements, while asynchronous case is possible for PSCell activation/deactivation. Impact from asynchronous operation needs further study.

2) Interruption due to PSCell activation/deactivation
When activating or deactivating a SCell, UE is allowed to cause interruption to other serving cells due to RF tuning. Corresponding requirements are defined in TS38.133 section 8.2. Similarly, when PSCell is in deactivated mode, UE shall be allowed to switch off the associated RF chain for power saving. When network activates the PSCell, UE needs to switch on the RF chain. 
However, some difference can be observed. In existing requirements for interruption due to SCell activation/deactivation, only synchronous deployment is considered. But asynchronous PSCell is possible. Additional interruption needs to be considered for asynchronous deployment.
Besides, RAN4 defined different interruption requirements for intra-band and inter-band SCell activation/deactivation. However, so far there is no intra-band NR-DC. Thus no need to define corresponding requirements. According to the justification in WID [2], seems efficient SCG (de)activation mechanism in EN-DC is expected to be supported.
[bookmark: _Ref79091168]Proposal 2: existing requirements for interruption due to SCell activation/deactivation can be used as baseline when discussing interruption requirements due to PSCell activation/deactivation.
[bookmark: _Ref79091171]Proposal 3: additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
[bookmark: _Ref79091203]Observation 2: no need to define interruption requirement for intra-band NR-DC. RAN4 requirements need to cover EN-DC, if confirmed to be supported.

3) Interruption due to measurement on deactivated PSCell
Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell is 640 ms or longer. Similarly, interruption due to measurement on deactivated PSCell can be expected. However, more study is needed to identify the suitable interruption rate and corresponding conditions since the measurement on deactivated SCell is still open. For instance, whether measCycleSCell will be reused or new configuration will be introduced is up to RAN2.
[bookmark: _Ref79091175]Proposal 4: RAN4 needs to define requirements for interruption due to measurement on deactivated PSCell. Interruption rate and corresponding condition needs further discussion and may subject to RAN2 design.

4) Measurement requirements on deactivated PSCell
Measurement requirements on deactivated SCell can be found in TS38.133 section 9.2. For instance:
Table 9.2.5.2-3: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra


Note that measCycleSCell is for SCell only. RAN2 is discussing whether to introduce a new configuration for measurement on deactivated PSCell.
Another potential issue we would like to discuss is about the CSSF design. Even though current existing measurement requirement on deactivated SCell is already relaxed compared with active serving cell, we probably cannot simply reuse the same table for measurement deactivated PSCell, since CSSF design for PSCell and SCell are quite different. According to current specification, PSCell measurement is always prioritized over SCell measurement. 
Table 9.1.5.1.3-1: CSSFoutside_gap,i scaling factor for NR-DC mode
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS) Note 2 
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )

	Note 1:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2. 
Note 2:	CSSFoutside_gap,i =1 if  no SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on PSCC; CSSFoutside_gap,i =2 if no SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on PSCC.
Note 3:	Y is the number of configured inter-frequency SSB based frequency layers without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.
Note 4:	NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.
Note 5:	NPSCC_CSIRS=1 if PSCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPSCC_CSIRS =0.
Note 6:	NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured
Note 7:	Void
Note 8:	NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured



[bookmark: _Ref79091212]Observation 3: according to existing CSSF design, measurement on PSCC is always prioritized over that on SCC.
[bookmark: _Ref79091178]Proposal 5: RAN4 shall study whether such measurement prioritization on PSCC is still necessary once the PSCell is in deactivated mode.
Compared with other active SCell (in MCG), it is not that straightforward to prioritize the measurement on deactivated PSCell. Some candidate options can be considered, such as equal splitting the measurement opportunity among deactivated PSCell and other active SCells.

3. Conclusion
In this contribution, we provide discussion on efficient activation/de-activation mechanism for one SCG. After discussion the following conclusions are provided:
Proposal 1: PUCCH SCell activation/deactivation latency requirements can be used as baseline when discussing PSCell activation/deactivation latency requirements.
Observation 1: no need to define activation latency requirements for unknown PSCell, since it has already been covered by PSCell addition requirements.
Proposal 2: existing requirements for interruption due to SCell activation/deactivation can be used as baseline when discussing interruption requirements due to PSCell activation/deactivation.
Proposal 3: additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
Observation 2: no need to define interruption requirement for intra-band NR-DC. RAN4 requirements need to cover EN-DC, if confirmed to be supported.
Proposal 4: RAN4 needs to define requirements for interruption due to measurement on deactivated PSCell. Interruption rate and corresponding condition needs further discussion and may subject to RAN2 design.
Observation 3: according to existing CSSF design, measurement on PSCC is always prioritized over that on SCC.
Proposal 5: RAN4 shall study whether such measurement prioritization on PSCC is still necessary once the PSCell is in deactivated mode.
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