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Introduction
This email thread discusses the WI on Further Multi-RAT Dual-Connectivity enhancements was approved in [RP-201040]. The objectives of the WI are duplicated as below,
	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

1. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]
· support scenarios which are not addressed in Rel-16 NR mobility WI



Three sub-topics are discussed:
-Sub-topic 1: Efficient activation/de-activation mechanism for SCells (i.e., temporary RS for efficient SCell activation)
-Sub-topic 2: Efficient activation/de-activation mechanism for one SCG
-Sub-topic 3: Conditional PSCell change and addition
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to comment in each sub-topic.
· 2nd round: TBA
Topic #1: Efficient activation/de-activation mechanism for SCells (i.e., temporary RS for efficient SCell activation)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112075
	Apple
	Proposal 1: when using temporary RS to activate the known SCell in FR1, whether additional time for AGC is needed depends on the measurement period of the SCell being activated, rather than SCell measurement cycle.
Proposal 2: for the case wherein SCell being activated is known and belongs to FR1, if the measurement period of the SCell being activated is larger than [2400ms], the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is
· 2 slots for 15kHz and 30kHz
· 3 slots for 60kHz
Proposal 3: if the measurement period of the SCell being activated is larger than [2400ms], UE expecting another RS transmitted also on the other activated serving cell in the same band in the same slot shall be allowed. RAN4 shall consider the following two options for this scenario:
· Option 1: these RSs are required to be transmitted in the same slot
· Option 2: UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.

	R4-2112642
	Vivo
	Proposal 1: For the scenario where SCell being activated is known and belongs to FR1 and if SCell measurement cycle is larger than 160ms, the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed and 2 slots are sufficient.
Proposal 2: using option 1 for the above scenario, i.e., when another RS and/or SSB (burst) is transmitted on the other activated serving cell, these RSs are not required to be transmitted in the same slot.
Proposal 3: for the new incoming LS [R4-2107609], only consider option 1 at this stage.

	R4-2112698
	Qualcomm
	· Option 1a based Single SCell Activation Enhancement
Proposal 1: For FR1 Single SCell activation, if SCell measurement cycle is larger than [160]ms, the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2-slots. Here, [160]ms is subject to change due to Rel-15/16 maintenance.
Observation 1: Additional RSs on multiple carriers for AGC on the to-be-activated SCell can adversely affect other UEs throughput.
Proposal 2: For FR1 Single SCell activation, if SCell measurement cycle is larger than [160]ms, the SCell activation requirement should not assume UE requires to receive another RS transmitted also on the other activated serving cells in the same band in the same slot. Here, [160]ms is subject to change due to Rel-15/16 maintenance.
Proposal 3: RAN4 to assume the number of A-TRS bursts triggered by SCell activation MAC-CE, if triggered, is not smaller than the number of SSB bursts required for UE to complete SCell activation based on the legacy requirements.
Proposal 4: For FR1 Single SCell activation, the SCell activation requirements are as below:
· If the SCell is known and if the SCell measurement cycle ≤ [2400]ms,
· T_activation_time = 3ms + min(T_FirstSSB,T_ATRS) + 2ms where T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)
· If the SCell is known and if the SCell measurement cycle > [2400]ms,
· T_activation_time = 3ms + T_SecondTRS + 2ms where T_SecondTRS is the time to the end of the complete Aperiodic TRS bursts indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)
· It is assumed the MAC-CE cannot trigger the aperiodic TRS burst(s) that can be transmitted earlier than slot n + (T_HARQ+3ms)/(NR slot length)
· Here, [2400]ms is subject to change due to Rel-15/16 maintenance.
Proposal 5: For FR2 Single SCell activation, the SCell activation requirements are as below:
· If there is at least one active serving cell on that FR2 band,
· T_activation_time = 3ms + min(T_FirstSSB,T_ATRS) + 2ms
· If there is no active serving cell on that FR2 band and if the target SCell is known to UE,
· Replace T_uncertainty_MAC + T_FineTiming with T_ATRS assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)
· It is assumed the MAC-CE cannot trigger the aperiodic TRS  burst that can be transmitted earlier than slot n + (T_HARQ+3ms)/(NR slot length)

· Option 1a based Multiple SCell Activation Enhancement
Proposal 5: Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) multiple SCell activation enhancement is supported except for the following cases:
· Any of to-be-activated SCells triggered by one MAC-CE is unknown
· Exceptionally, if the target FR2 SCell is unknown and if on the same band UE also has at least one parallel to-be-activated known SCell, the enhancement is supported
· More than two SSB bursts are expected to be received/processed for the activation

· Option 2 based SCell Activation Enhancement
Proposal 6: Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) SCell activation enhancement is supported with the following conditions:
· UE optional feature in terms of SCell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy SCell activation latency requirements.
· A-TRS triggering DCI shall be n+k+3ms after from the SCell activation MAC-CE
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
· Applicable only when Option 1a based A-TRS burst is not configured or not triggered by the MAC-CE


	R4-2113143
	Intel
	Proposal 1: Specify that a 2-slot longest gap is allowed between AGC and T/F tracking for the UE.
Proposal 2: The network is not required to transmit on any other serving cell than the target SCell.


	R4-2113839
	Huawei, HiSilicon
	Proposal 1: When SCell to be activated is known and belongs to FR1, if SCell measurement cycle is larger than 160ms, the gap between the RS symbols for AGC and the RS symbols for time/frequency acquisition can depend on UE reported capability.
Proposal 2: When SCell to be activated is known and belongs to FR1, if SCell measurement cycle is larger than 160ms,  AGC adjustment is performed based on temporary RS on the to-be-activated SCell and another RS and/or SSB (burst) on the other activated serving cell in the same band, 
· Whether these RSs are required to be transmitted in the same slot depends on UE capability.
· Inform RAN2 the new UE capability.
Proposal 3: Temporary RS based SCell activation delay for FR1 and FR2 summarized in Table 1 and Table 2 can be used as a starting point.
Table 1. Temporary RS based SCell activation delay in FR1 assuming one MAC CE is used
	Scell activation on FR1
	Condition
	Requirements

	SCell is known
	the measurement period of the SCell being activated is equal to or smaller than [2400ms]
	TFirst_temp_RS +5ms
*Note: 1 temporary RS burst is used for time/frequency tracking

	
	the measurement period of the SCell being activated is larger than [2400ms]
	[TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS +5ms
*Note: 1 temporary RS burst is used for AGC and 1 separate burst is required for time-frequency tracking;
*Note: Gap between TRS burst for AGC and TRS burst for time-frequency tracking is required.
*Note: whether AGC adjustment is performed based on temporary RS on the to-be-activated SCell and another RS and/or SSB (burst) on the other activated serving cell in the same band in the same slot is FFS.

	SCell is unknown
	SCell is contiguous to an active serving cell in the same band
	[TFirst_temp_RS  or TFirst_temp_RS_MAX]+ Tgap+ Ttemp_RS + 5ms；
*Note: 1 temporary RS bursts is  required for AGC and one temporary RS burst is required for time-frequency tracking respectively
*Note: Gap between TRS burst for AGC and TRS burst for time-frequency tracking is required.
*Note: whether AGC adjustment is performed based on temporary RS on the to-be-activated SCell and another RS and/or SSB (burst) on the other activated serving cell in the same band in the same slot is FFS.



Table 2. Temporary RS based SCell activation delay in FR2 assuming one MAC CE is used
	SCell activation on FR2
	Condition
	Requirements

	at least one active serving cell on that FR2 band
	SMTC of target SCell is provided
	TFirst_temp_RS +5ms
*Note: 1 temporary RS burst is used for time/ frequency tracking

	
	No SMTC is not provided
	3ms

	 
  
No active serving cell on that FR2 band
	 
target SCell is known to UE
	semi-persistent CSI-RS is used for CSI reporting:
3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
*Note: 1 temporary RS burst is used for time/ frequency tracking

	
	
	periodic CSI-RS is used for CSI reporting:
max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ)
*Note: 1 temporary RS burst is used for time/ frequency tracking


Proposal 4: Interruption requirements due to temporary RS based SCell activation depends on the secondary open issue in the LS.

	R4-2113883
	ZTE
	Observation 1: Option 1a is already agreed and now the feature is complete.
Observation 2: If option 2 is to be supported, then we need to specify the time window for the DCI triggering Rel-15/Rel-16 TRS. What’s more, we also need to handle the case when UE miss one of the DCI or MAC-CE.
Observation 3: Option 2 might lead to quite amount of work in RAN4 with significant specification impact without clear benefits.
Proposal 1: Do not support option 2 but simply go with option 1a which is already agreed by RAN1.

	R4-2114020
	Nokia, Nokia Shanghai Bell
	Proposal 1: The minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots (Option 1).
Proposal 2: Option 1: These RSs are not required to be transmitted in the same slot.

	R4-2114154
	MediaTek
	Proposal 1: RAN4 informs RAN1 the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots
Proposal 2: UE perform the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration
Proposal 3: For the case SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, another RS is not required to be transmitted in the same slot
Proposal 4: For the case SCell being activated is known and belongs to FR1 with SMTC provided, when measurement period of the SCell being activated is larger than [2400ms], another RS is required to be transmitted in the same slot
Proposal 5: RAN4 needs to inform RAN1 the updated conclusion about condition on whether another RS is required to perform AGC gain retuning, when the SCell being activated is known and belongs to FR1 with SMTC provided 
Proposal 6: RAN4 only specify the requirement for the case applying one single PDSCH (MAC CE) to trigger both SCell activation and corresponding temporary RS(s)

	R4-2114177
	Ericsson
	Proposal 1:	For SCell measurement cycle larger than 160ms, the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition shall be 2 slots. 
Proposal 2: 	RAN4 to respond RAN1 that the RS used for gain setting do not have to be transmitted in the same slot on different carriers, but minimum gap (2 slots or 2 milliseconds depending on RAN4 outcome) needs to be maintained between TRS transmission on any of the intra-band carriers and next TRS transmission on carrier with SCell being activated.
Proposal 3: 	RAN4 to specify SCell activation delay requirements for usage of DCI-triggered single burst of A-TRS as well as for usage of MAC-triggered single or multiple bursts of TRS.  



Open issues summary
0. Sub-topic 1-1: Minimum gap length
Background: The following open issue was captured in [R4-2108363]:
	· SCell being activated is known and belongs to FR1
· If SCell measurement cycle is larger than 160ms, the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is
-Option 1: 2 slots
-Option 2: 2ms



Issue 1-1-1: Whether the condition [160]ms is supposed to be updated accordingly due to Rel-15 maintenance.
Background: In the last RAN4#99e meeting, for FR1 known case in R15, the condition of “SCell measurement cycle is equal to or smaller than or larger than 160ms” is replaced by “if the measurement period of the SCell being activated is equal to or smaller than or larger than [2400ms]” in [R4-2108186].
· Proposals
· Option 1 (Apple, Qualcomm, Huawei, MTK): Yes (i.e., “SCell measurement cycle is larger than 160ms” is replaced by “if the measurement period of the SCell being activated is larger than [2400ms])
· Recommended WF
· Is option 1 agreeable?
Issue 1-1-2: Minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
· Proposals
· Option 1 (Apple):
· 2 slots for 15kHz and 30kHz
· 3 slots for 60kHz
· Option 2(vivo, Qualcomm, Intel, Nokia, MTK, Ericsson): 2 slots
· Option 3(Huawei): depending on UE reported capability
· Recommended WF
· Further discussion

0. Companies views’ collection for 1st round 
Sub-topic 1-1: Minimum gap length
	Company
	Comments

	XXXQualcomm
	Issue 1-1-1:
We support Option 1.
Issue 1-1-2:
We support Option 2. 
For Option 1, considering 60kHz in FR1 is mostly for URLLC application, the “1 slot” extension may not be something negligible in the context of URLLC.

	vivo
	Issue 1-1-1: OK with Option 1.
Issue 1-1-2: Support Option 2. 


	Apple
	Issue 1-1-1
Support option 1.
Issue 1-1-2:
We originally proposed 2ms. Option 1 and 3 can be considered as compromised solution. Option 2 is NOT agreeable to us.

	Ericsson
	Issue 1-1-1:
We support Option 1.
Issue 1-1-2:
We support Option 2.

(Please note though that the minimum gap would be between a “first burst” for PSD estimation on any carrier and a “second burst” for time/frequency acquisition on carrier for which SCell is being activated.)
Regarding Option 3, we would like to avoid a reported capability since it would bring added complexity the network scheduler. Or it would be ignored and worst case applied to all UEs. 

	Huawei
	Issue 1-1-1: support option 1.
Issue 1-1-2: can also agree with option 1. Option 3 is a compromise way.

	OPPO
	Issue 1-1-1
Support option 1.
Issue 1-1-2:
In last meeting we supported 2ms to cover all different SCS. We still expect some margin and can compromise to option 1. Option 2 seems too tight.

	Nokia
	Issue 1-1-1: Whether the condition [160]ms is supposed to be updated accordingly due to Rel-15 maintenance:
Option 1 needs more discussion. We have different view and discussion paper related to this in another agenda. 
This topic is discussed also in other email discussions and we believe the discussion related to this aspect should be carried out in one place and not in multiple email discussions. This would save discussion time and ensure one discussion reaching one conclusion including all interested delegates.
Hence, we are fine to discuss the topic in general but in one email.
Issue 1-1-2: Minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition:
One clarifying question to Apple: how about 120KHz?
Our preference is to have UE requirement and avoid having a capability which only increases complexity for the network (while still leaving the problem at hand).
We are open to discuss having same or different gap lengths for different SCS. Hence, option 1 and 2 combined is maybe one WF.

	MTK
	Issue 1-1-1
Support option 1.
Issue 1-1-2:
Support option 2, but we can compromise to option 1.




0. Sub-topic 1-2: Restriction on another RS on the other activated serving cell
Background: The following open issue was captured in [R4-2108363]:
	· SCell being activated is known and belongs to FR1
If Scell measurement cycle is larger than 160ms, whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
-Option 1: These RSs are not required to be transmitted in the same slot
-Option 2: These RSs are required to be transmitted in the same slot
-Option 3: UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.




Issue 1-2: If Scell measurement cycle is larger than 160ms (or if the measurement period of the Scell being activated is larger than [2400ms], depending on Issue 1-1-1), whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
· Proposals
· Option 1(vivo, Qualcomm, Intel, Huawei, Nokia, Ericsson):
 -These RSs are not required to be transmitted in the same slot
· Option 2 (Apple, MTK):
- These RSs are required to be transmitted in the same slot
· Option 3 (Apple, Huawei): 
-UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.

· Recommended WF
· Further discussion
1. Companies views’ collection for 1st round 
Sub-topic 1-2: Restriction on another RS on the other activated serving cell
	Company
	Comments

	XXXQualcomm
	Option 1. 
Those additional aperiodic RS bursts on carriers in the same band may adversely affect other Ues throughput.

	Vivo
	Support option 1. There is room for enhancement on this issue during this release. 

	Apple
	Support option 2. We agree that there is room for enhancement. However, UE which expects same assumption in R15 shall also be allowed. Thus, option 3 can be a good compromised solution.

	Ericsson
	We support Option 1. 
In our view the UE can estimate PSD per carrier and then combine the estimates.
(Please note though that the minimum gap would be between a “first burst” for PSD estimation on any carrier and a “second burst” for time/frequency acquisition on carrier for which SCell is being activated.)
Regarding Option 3, we would like to avoid a reported capability since it would bring added complexity the network scheduler. Or it would be ignored and worst case applied to all UEs.

	Huawei
	Support option 1, and option 3 is a compromised solution. This issue was discussed for 4 meeting cycles, we need to move forward.

	OPPO
	Option 1 is ok. Option 2 is based on R15 assumption. For R17 fast activation some flexibility can be introduced.

	Nokia
	Option 1. As we have pointed out earlier, the stricter limitations there are on the RS location in the involved cells makes it more difficult for the network to use this feature in real deployments. It makes it difficult for the network to accommodate the RS allocation requirements in the field.
One option discussed is of course adding a capability, although this increases the network complexity which we do not see very attractive. One option is that such capability in reality it means that UE which need strict RS location in the other serving cell cannot be configured to use this feature.

	MTK
	Support option 2 and 3. If TRS is not transmitted, the AGC gain might be overestimated by UE.


0. Sub-topic 1-3: Another incoming LS [R4-2107609]
Background: The following LS was sent from RAN1 to RAN4 [R4-2107609], the content is duplicated as below:
	0. 1. Overall Description:
With respect to efficient SCell activation for NR CA, RAN1 would like to inform RAN4 the following RAN1 agreement,
Agreement
For efficient activation of Scells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both Scell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 Scell activation MAC-CE to trigger Scell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)



Issue 1-3-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]
· Proposals
· Option 1(vivo, ZTE, MTK): No, RAN4 only specify requirements for option 1a in LS [R4-2107609]. 
· Option 2 (Qualcomm, Ericsson): Yes, RAN4 specify requirements for both option 1a and option 2 in LS [R4-2107609]
· Recommended WF
· Further discussion
Issue 1-3-2: If the answer to issue 1-3-1 is “yes”, the conditions are to be considered
· Proposals
· Option 1(Qualcomm): Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) Scell activation enhancement is supported with the following conditions:
· UE optional feature in terms of Scell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy Scell activation latency requirements.
· A-TRS triggering DCI shall be n+k+3ms after from the Scell activation MAC-CE
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
· Applicable only when Option 1a based A-TRS burst is not configured or not triggered by the MAC-CE
· Recommended WF
· Further discussion

2. Companies views’ collection for 1st round 
Sub-topic 1-3: New incoming LS [R4-2107609]
	Company
	Comments

	XXXQualcomm
	Issue 1-3-1:
Support Option 2.
The major distinction between Option 1a and Option 2 is whether A-TRS is triggered at the same time as Scell activation trigger or not, i.e. in a sense that UE has to perform fine timing/frequency acquisition by using A-TRS in the course of Scell activation, both options are effectively identical.
From the signalling perspective, Option 2 is already supported and as mentioned in RAN1 agreement it won’t require any RAN1/2 spec change. The required work to enable Option2 based Scell activation latency enhancement is more-or-less to introduce applicability rule for that in RAN4 just to limit the scenario.
With this understanding, supporting Option 2 based Scell activation enhancement will be of benefit to network and UE.
Issue 1-3-2:
With the conditions/constraints listed in Option 1 can minimize UE implementation impact and RAN4 requirement development work because those are a subset of Option 1a.

	vivo
	Prefer option 1. We do not see the strong necessity to define requirements for option 2 in the LS , which, to our understanding, whose performance is likely to be sub-optimal compared with what can be obtained from option 1 in the LS.

	Apple
	Issue 1-3-1:
Support option 1. 

	Ericsson
	Issue 1-3-1:
We support Option 2. A-TRS is already supported in the Rel-16 baseline, and can be used at least for scenarios where a single burst is sufficient.
Issue 1-3-2:
We are fine with Option 1.

	Huawei
	Issue 1-3-1
Support option 1. RAN1 has explicit decision to support option 1a, it is definitely to define requirements for it. We suggest to prioritize to define requirements for option 1a in LS [R4-2107609] due to the limited time for the WI.

	OPPO
	Issue 1-3-1:
Option 1 is fine. 

	Nokia
	Issue 1-3-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]:
Just a clarifying question from our side to Qualcomm and Ericsson:
The use case is that the MAC is needed for SCell activation and then followed by a A-TRS DCI trigger in the PCell?
Issue 1-3-2: If the answer to issue 1-3-1 is “yes”, the conditions are to be considered:
Just a clarifying question from our side to Qualcomm:
This means that the DCI triggering the A-TRS is scheduled on PCell using cross-carrier scheduling?

	ZTE
	Issue 1-3-1:
Support option 1, which is to only define option 1a from the LS. Option 1a is already supported from RAN1 and thus, can be interpreted as the feature is well defined and complete. No strong motivation to include Option 2 in our view.

	MTK
	Issue 1-3-1:
We support Option 1. The would reduce the enhancement of TRS. 

	Qualcomm2
	Answer to Nokia’s question:
Yes, that is the most straightforward use case which can be supported even without or with a minor update on NW and UE software because it doesn’t require new RRC signalling, MAC CE, and so on.
A general comment about why RAN1 made explicit agreements only for Option 1a.
As mentioned a few couple of times, Option 2 is from spec perspective already supported, hence, no new agreement needed in RAN1. The reason that RAN1 agreements talk only about Option 1a is just because that is new. In summary, RAN1 didn’t even have to say something about Option 2 as it is already in their spec. whereas we, RAN4, don’t have it in our spec.



0. Sub-topic 1-4: How to define requirements for temporary RS based SCell activation delay
Note1: The discussion in this sub-topic are based on option 1a in LS [R4-2107609]. If it is agreed to specify requirements for option 2, it is encouraged companies to provide more detailed analysis for the next meeting.
Background: As per the achieved agreements in previous meetings, except the open issues, the frame of temporary RS based SCell activation is summarized as below:
	· SCell to be activated is known and belongs to FR1 [R4-2104067]
· If SCell measurement cycle is equal to or smaller than 160ms
· [bookmark: _Hlk63255458]temporary RS can be used for time/frequency tracking
· [bookmark: _Hlk63254919][bookmark: _Hlk63255366]1 burst (2-slot with four CSI-RS resources) is required based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798.
· If SCell measurement cycle is larger than 160ms
· [bookmark: _Hlk63255476]temporary RS can be used for AGC
· 1 burst (2-slot with four CSI-RS resources) is required
· temporary RS can be used for time/frequency tracking
· 1 separate burst (2-slot with four CSI-RS resources) is required in addition to the one burst required for AGC
· Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed to account for UE AGC application time delay.
· SCell is unknown and belongs to FR1 [R4-2105799]
· When SCell is contiguous to an active serving cell in the same band (Intra-band continuous CA)
· UE can perform AGC adjustment based on temporary RS; 
· One temporary RS burst with only “2-slot with four CSI-RSs resources (4 samples)” is required when the power difference in serving cell and to be activated Scell is smaller than or equal to 6dB.
· No cell detection provided the conditions specified for intra-band contiguous CA case in TS38.133 section 8.3.2 are satisfied;
· UE can perform time-frequency tracking based on temporary RS
· One temporary RS burst with only “2-slot with four CSI-RSs resources (4 samples)” is required.
· When SCell to be activated is non-contiguous to an active serving cell in the same band, or
· When SCell to be activated and active serving cell are in the different band [R4-2108364]
· It is not a target scenario for temporary RS based SCell activation latency optimization.
· SCell to be activated belongs to FR2 [R4-2104067]
· If there is at least one active serving cell on that FR2 band and temporary RS for the target SCell is provided, no matter whether the SCell to be activated is known or unknown 
· Temporary RS can be used for time/ frequency tracking [R4-2105799]
· 1 burst with only “2-slot with four CSI-RSs resources (4 samples)” is required
· If there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE
· Temporary RS can be used for fine timing tracking [R4-2105799]
· 1 burst with only “2-slot with four CSI-RSs resources (4 samples)” is required
· If the SCell being activated is unknown and there is no active serving cell on that FR2 band, [R4-2108364]
· It is not a target scenario for temporary RS based SCell activation latency optimization.




Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
Clarification: The issue is proposed in [R4-2114154]. When NW configures TRS to UE, but there exist other SSBs provided before TRS is received, RAN4 specify requirements based on only TRS, or based on “SSBs and TRS”.
· Proposals
· Option 1(MTK): UE perform the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration
· Recommended WF
· Further discussion
Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
· Proposals
· Option 1(Qualcomm): T_FirstSSB in legacy requirements can be replaced with min(T_FirstSSB,T_ATRS), 
where T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length).
· Option 2 (Huawei): T_FirstSSB in legacy requirements can be replaced with TFirst_temp_RS, 
where TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
· Recommended WF
· Further discussion
Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
· Proposals
· Option 1(Qualcomm): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with T_SecondTRS 
where T_SecondTRS is the time to the end of the complete Aperiodic TRS bursts indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length).
·  Option 2 (Huawei): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with [TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS
Where TFirst_temp_RS_MAX: this needs temporary RS on the to-be activiatedetailsd SCell and the RS on the all active serving cells are transmitted in the same slot. Whether TFirst_temp_RS or TFirst_temp_RS_MAX is applied depends on the conclusion of the open issue.
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.
· Recommended WF
· Further discussion
Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
· Proposals
· Option 1 (Huawei): T_activation_time = [TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS +5ms
Where TFirst_temp_RS_MAX: this needs temporary RS on the to-be activiatedetailsd SCell and the RS on the all active serving cells are transmitted in the same slot. Whether TFirst_temp_RS or TFirst_temp_RS_MAX is applied depends on the conclusion of the open issue.
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.
· Recommended WF
· Further discussion
Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
· Proposals
· Option 1(Qualcomm): T_activation_time = 3ms + min(T_FirstSSB,T_ATRS) + 2ms
T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)

· Option 2(Huawei): T_activation_time = TFirst_temp_RS +5ms
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
· Recommended WF
· Further discussion
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
· Proposals
· Option 1(Qualcomm): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· Option 2 (Huawei): (T_uncertainty_MAC + T_FineTiming) is unchanged
· Recommended WF
· Further discussion

3. Companies views’ collection for 1st round 
Sub-topic 1-4: How to define requirements for temporary RS based SCell activation delay
	Company
	Comments

	XXXQualcomm
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
Support Option 1 with the following clarification.
As which reference signal between A-TRS burst and SSB UE can receive earlier for the triggered SCell activation is known to network, the requirement should assume the network won’t trigger A-TRS burst(s) if it can’t be transmitted earlier than the SSB, i.e. the requirement assumes UE uses only the A-TRS burst(s) if triggered in the same MAC CE as the SCell activation.

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
Option 1 is not much different from Option 2. Option 1 tries to address the case where the MAC-CE is retransmitted by the serving cell for which MAC-CE content is typically not modified compared to the previous transmission. If RAN4 doesn’t need to consider such a complicated scenario, e.g. MAC-CE is not correctly decoded by the UE and hence retransmitted, we are okay with Option 2.

Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
In our understanding, Option 1 and Option 2 are identical.

Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay
Okay with Option 1. Can anyone remind us why we need 3 SSB samples in the first place in the current requirement for this case?

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
The same comment as Issue 1-4-2. If RAN4 doesn’t need to consider such a complicated scenario, e.g. MAC-CE is not correctly decoded by the UE and hence retransmitted, we are okay with Option 2.

Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
Support Option 1.
 As shown in the figure below (the current SCell activation requirement), if we don’t consider the case where the MAC CE tiggers A-TRS burst that is not associated with TCI activation command at all, UE doesn’t have to wait until the TCI activation to figure out which SSB ID shall be used for the fine time/frequency tracking.
[image: ]

	Apple
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
Support option 1. There is no need to use TRS if network cannot transmit it before SSB which can be used for T/F tracking. If network does configure TRS in this way, RAN4 shall define requirements based on the assumption that UE uses TRS for T/F tracking, even though in implementation UE can also use SSB.

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
Support option 2. Similar with issue 1-4-1, network shall transmit TRS ahead of SSB in order to benefit from this feature. But if SSB still comes earlier than TRS, RAN4 requirement shall assume UE would follow network configuration to use TRS for T/F tracking.

Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
Support option 2. Depends on the outcome of previous open issue.

Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
Support option 1.
· 
Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
Support option 2. Similarly with issue 1-4-2
· 
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
· Option 1 is ok for us with the clarification w.r.t. TCI.


	Ericsson
	Issue 1-4-1:
We are fine with Option 1 under the same condition/clarification as mentioned by Qualcomm above.
Issue 1-4-2:
We have a slight preference for Option 2. It is however depending on whether Qualcomm’s comment on failed MAC decoding needs to be addressed. A further discussion may be needed.
Issue 1-4-3:
We have a slight preference for the simplicity of Option 1. However, maybe a more detailed timeline is needed in order to define interruption windows etc (which are up until first burst and not second burst), so further discussions may be needed.
Issue 1-4-4:
We are fine with Option 1.
Issue 1-4-5:
We have a slight preference for Option 2. It is however depending on whether Qualcomm’s comment on failed MAC decoding needs to be addressed. A further discussion may be needed.
Issue 1-4-6:
We agree with Option 1. Known condition implies that SSB index is known also to NW side from SSB index reporting, and this is already fulfilled in FR2. In FR1, beam index reporting may be required when multiple SSBs are used in the cell. This is not yet part of the baseline but there are CRs under maintenance Ais to add it.  

	Huawei
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
Support Option 1. Mixed SSB and TRS based SCell activation would complicate UE implementation and requirement definition.

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
Support option 2. If the conclusion of issue 1-4-1 is option 1, then the case SSB is earlier received before temporary RS is supposed to be avoided by network configuration. Therefore min(T_FirstSSB,T_ATRS) seems not needed.

Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
Support option 2. There is slight difference between option 1 and option 2 when the AGC is needed to be performed on the assumption that other RS are needed on the same band at the same slot.
We would like to understand what “interruption windows” mean in Ericsson’s comments, thanks.

Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay
Support Option 1. 
Response to Qualcomm, 2 SSB for AGC and 1 SSB for time-frequency tracking in existing requirements.

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
Support option 2.

Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
Support option 2. RAN1 is discussing whether TCI state for temporary RS is contained in the SCell activation triggering MAC CE. There is no conclusion so far. If it is agreed to contain TCI of A-TRS, UE can perform time-frequency tracking based on the TCI state. However UE shall still wait for activation command for PDCCH, PDSCH or CSI-RS for reporting TCI, as these TCI are for CSI-RS reporting and data reception after SCell activation.

	OPPO
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
OK with Option 1 
Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
Option 2.
Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay
Okay with Option 1.
Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
Fine with Option 2.
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
Fine with Option 1. The clarification seems good.

	Nokia
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
It is not clear to us what the proposed option is. Why would RAN4 exclude the possible use of the SSB? It would be good if it is clarified what the additional UE complexity would be.
Our preference would be that UE use the first available RS (SSB or A-TRS). However, based on the comments from companies, if RAN4 view is that UE will always follow the A-TRS and related requirements, this is acceptable to us (with above clarification).

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
To us the proposals aims at the same. When Temp_RS is used the delay requirement should be based on the Temp_RS.
But we do not necessarily see why use of Temp_RS should not allow use of SSB as well (in case timing is allows). We should also allow use of SSB in case SSB comes earlier than Temp_RS.
Hence, we suggest that UE may use either Temp_RS or SSB whichever comes first. 
Slight preference for Option 1 to have generic requirements. 

Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
From network point of view, it would be important to have clear requirements concerning SSBs and Temp_RS (including second RS). The proposed conditions in Option 2 are not fully clear to us and would need further discussion. Therefore, Option 1 is preferred for now.

Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay
Same reply as for Issue 1-4-3.

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
Same comment as for Issue 1-4-2.
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
Question for clarification: do we assume that both proposals here are based on QCL Type-D assumption between the SSB and the T_ATRS?


	MTK
	Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
Support Option 1. 

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
Support option 2. We share the same view with Huawei

Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
Support option 2.

Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay
Support Option 1. 

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
Support option 2.

Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
Support option 2. 

	Ericsson2
	To Huawei regarding “We would like to understand what interruption windows mean in Ericsson’s comments, thanks.”
In the scenario covered by Issue 1-4-3 the UE is allowed to use two bursts, where the first is for gain setting, and the second is for time/frequency acquisition. Depending on inter-band or intra-band CA scenario, the UE is allowed to cause an interruption on serving cells up until a point in time that depends on the first transmitted TRS burst, i.e., the burst that is intended for gain setting. For inter-band serving cells it is assumed the interruption happens before receiving the burst, whereas for intra-band serving cells the interruption includes the time for receiving the TRS burst. In either case, the interruption shall not occur after the first TRS burst has been received.
In the timeline for Option 1 by Qualcomm, there is no separate component describing the point in time when the first TRS burst has been received. Instead, the point in time when both TRS bursts have been received is deescribed. This means that when we define where the allowed interruption is to be, we would need a separate expression.
In the timeline for Option 2 by Huawei, the point in time when the first TRS burst has been received is explicitly specified, and could be used also when defining the time period where the interruption is allowed to occur.
 
· Option 1(Qualcomm): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with T_SecondTRS 
[...]
· Option 2 (Huawei): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with [TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS

It is this definition in legacy we are discussing:
38.133 8.3.2
[...]
The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+  and not occur after slot slot n+1+, where NR slot length is with respect to the numerology used in the SCell being activated, and TX is:
-	TFirstSSB, for any scenario where Tactivation_time  includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time  includes TFirstSSB_MAX;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time  includes TFineTiming.
The length of the interruption window may be different for different victim cells, and depends on the applicable scenario and on the frequency band relation between the aggressor cell and the victim cell.
[...]



0. Sub-topic 1-5: Multiple SCell Activation Enhancement
Issue 1-5: Whether RAN4 need to specify temporary RS based Multiple SCell Activation Enhancement
· Proposals
· Option 1(Qualcomm): Yes, Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) multiple SCell activation enhancement is supported except for the following cases:
-Any of to-be-activated SCells triggered by one MAC-CE is unknown
· Exceptionally, if the target FR2 SCell is unknown and if on the same band UE also has at least one parallel to-be-activated known SCell, the enhancement is supported
-More than two SSB bursts are expected to be received/processed for the activation
· Recommended WF
· Further discussion
4. Companies views’ collection for 1st round 
Sub-topic 1-5: Whether RAN4 need to specify temporary RS based Multiple SCell Activation Enhancement
	Company
	Comments

	XXXQualcomm
	Support Option 1.
In principle, we believe the enhancement should also be applicable to those cases in which we can see the same underlying principle can be applied as what was applied when RAN4 determined whether the scenario is relevant or not for the enhancement.

	Ericsson
	We are fine with Option 1 at least for FR2. For FR1, can one consider exception also for the case with blind activation on contiguous intra-band SCC?

	Huawei
	Suggest to prioritize to specify requirements for temporary RS based single SCell activation.

	OPPO
	Agree with Huawei’s suggestion.

	Nokia
	No strong view, but maybe simpler to discuss this once we have the single SCell requirements ready?

	MTK
	Agree with Huawei’s suggestion.



Summary for 1st round 
0. Open issues 
Sub-topic 1-1: Minimum gap length
Issue 1-1-1: Whether the condition [160]ms is supposed to be updated accordingly due to Rel-15 maintenance.
· Option 1: Yes (i.e., “SCell measurement cycle is larger than 160ms” is replaced by “if the measurement period of the SCell being activated is larger than [2400ms])
8 companies discussed this issue and 7 companies support option 1. One company commented that a related issue is discussing in another mail thread. Moderator checked and found a topic regarding direct SCell activation is discussing in mail thread [205]. The related content is duplicated as below,
	Issue 1-2: if option 1 in issue 1-1 is agreed, what’s the condition for allowing additional time for AGC for case 1, i.e. the SCell being direct activated has been measured using measCycleSCell?
•	Proposals
o	Option 1: Reuse legacy SCell activation requirements as defined in 8.3.2 (Apple, Nokia)


Nokia in #[205] suggested to reuse legacy SCell activation requirements as defined in 8.3.2. In clause 8.3.2 in the latest spec, “SCell measurement cycle is equal to or smaller than or larger than 160ms” is already replaced by “if the measurement period of the SCell being activated is equal to or smaller than or larger than [2400ms]”. Therefore the comments from opponent confused other companies. 
No tentative agreements. 
Candidate options:
Option 1(Qualcomm, vivo, Apple, Ericsson, Huawei, Oppo, MTK): yes
Option 2(Nokia): No
Recommendations for 2nd round: Further discussion. Moderator suggest Nokia could provide more detailed comments in this mail thread [238] in the 2nd round discussion.
Issue 1-1-2: Minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
No tentative agreements. 
Candidate options:
· Option 1(Apple, Huawei, Oppo, MTK):
-	2 slots for 15kHz and 30kHz
-	3 slots for 60kHz
· Option 2(Qualcomm, vivo, Ericsson, MTK): 2 slots
· Option 3(Apple, Huawei): depending on UE reported capability
Recommendations for 2nd round: Further discussion. 
Sub-topic 1-2: Restriction on another RS on the other activated serving cell
Issue 1-2: If Scell measurement cycle is larger than 160ms (or if the measurement period of the Scell being activated is larger than [2400ms], depending on Issue 1-1-1), whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
No tentative agreements. 
Candidate options:
· Option 1(Qualcomm, vivo, Ericsson, Huawei, Oppo, Nokia):
 -These RSs are not required to be transmitted in the same slot
· Option 2 (Apple, MTK):
- These RSs are required to be transmitted in the same slot
· Option 3 (Apple, Huawei, MTK): 
-UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.
Recommendations for 2nd round: Further discussion. 
Sub-topic 1-3: Another incoming LS [R4-2107609]
Issue 1-3-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]
No tentative agreements. 
Candidate options:
· Option 1(vivo, Apple, Huawei, OPPO, ZTE, MTK): No, RAN4 only specify requirements for option 1a in LS [R4-2107609]. 
· Option 2 (Qualcomm, Ericsson): Yes, RAN4 specify requirements for both option 1a and option 2 in LS [R4-2107609]
Recommendations for 2nd round: 
Further discussion. If no consensus is reached in the 2nd round discussion, Moderator suggest to prioritize to define requirements for option 1a in LS [R4-2107609].
Issue 1-3-2: If the answer to issue 1-3-1 is “yes”, the conditions are to be considered
Proponents for the option 2 in issue 1-3-1 think Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) Scell activation enhancement is supported with the following conditions:
· UE optional feature in terms of Scell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy Scell activation latency requirements.
· A-TRS triggering DCI shall be n+k+3ms after from the Scell activation MAC-CE
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
· Applicable only when Option 1a based A-TRS burst is not configured or not triggered by the MAC-CE
Recommendations for 2nd round: 
Further discussion, if the answer to issue 1-3-1 is “yes”. 
Sub-topic 1-4: How to define requirements for temporary RS based SCell activation delay
Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
All companies can support option 1.
Tentative agreement:
UE performs the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration. 
Clarification: The temporary RS based SCell activation requirements assume UE uses only temporary RS burst(s) if triggered in the same MAC CE as the SCell activation command. In other words, the requirements assume the network would not trigger temporary RS burst(s) if it can’t be transmitted earlier than the SSB
Recommendations for 2nd round: No further discussion.

Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
7 companies discussed this issue where 6 companies can agree with option 2. One company still preferred option 1. Nokia commented in issue 1-4-1 “if RAN4 view is that UE will always follow the A-TRS and related requirements, this is acceptable to us”. With the above clarification in Issue 1-4-1, Moderator would like to check if Nokia can agree with option 2.
Candidate options
· Option 1: T_FirstSSB in legacy requirements can be replaced with min(T_FirstSSB,T_ATRS), 
where T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length).
· Option 2: T_FirstSSB in legacy requirements can be replaced with TFirst_temp_RS, 
where TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Recommendations for 2nd round: 
Needs further discussion. With the above clarification in Issue 1-4-1, Moderator would like to check if Nokia can agree with option 2.
Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
There are diverse views in 1st round discussion. 
Candidate options:
· Option 1(Qualcomm, Ericsson, Nokia): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with T_SecondTRS 
where T_SecondTRS is the time to the end of the complete Aperiodic TRS bursts indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length).
·  Option 2 (Qualcomm, Apple, Huawei, MTK): T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with [TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS
Where TFirst_temp_RS_MAX: this needs temporary RS on the to-be activated SCell and the RS on the all active serving cells are transmitted in the same slot. Whether TFirst_temp_RS or TFirst_temp_RS_MAX is applied depends on the conclusion of the open issue.
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.

Recommendations for 2nd round: 
[bookmark: _GoBack]Needs further discussion. 
Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
7 companies discussed this issue, and 6 companies support option 1, one company has concern on “SSB”or “TRS”(This issue is related with issue 1-4-1).
Candidate options:
· Option 1 (Qualcomm, Apple, Ericsson, Huawei, OPPO, MTK): T_activation_time = [TFirst_temp_RS  or TFirst_temp_RS_MAX] +Tgap+ Ttemp_RS +5ms
Where TFirst_temp_RS_MAX: this needs temporary RS on the to-be activated SCell and the RS on the all active serving cells are transmitted in the same slot. Whether TFirst_temp_RS or TFirst_temp_RS_MAX is applied depends on the conclusion of the open issue.
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.

Recommendations for 2nd round: 
Needs further discussion. Moderator would like to check with Nokia, as Nokia agreed with the conclusion in Issue 1-4-1 with clarification, whether Nokia can agree with option 1 in this issue.

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
7 companies discussed this issue where 6 companies can agree with option 2. One company still preferred option 1. 
· Option 1: T_activation_time = 3ms + min(T_FirstSSB,T_ATRS) + 2ms
T_ATRS is the time to the end of the complete Aperiodic TRS burst indicated by the MAC-CE after slot n + (T_HARQ+3ms)/(NR slot length)
· Option 2: T_activation_time = TFirst_temp_RS +5ms
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Recommendations for 2nd round: 
Needs further discussion. Nokia commented in issue 1-4-1 “if RAN4 view is that UE will always follow the A-TRS and related requirements, this is acceptable to us”. With the clarification in Issue 1-4-1, Moderator would like to check if Nokia can agree with option 2.
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
7 companies discussed this issue, where 4 companies can agree with option 1. Two companies support option 2. One company needs further clarification.
Candidate options:
· Option 1(Qualcomm, Apple, Ericsson, Oppo): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· Option 2 (Huawei, MTK): (T_uncertainty_MAC + T_FineTiming) is unchanged
Recommendations for 2nd round: 
Needs further discussion. Further clarification on the assumption in option 1 is encouraged. To our understanding, if TCI state for temporary RS is contained in the SCell activation triggering MAC CE, UE can perform time-frequency tracking based on the indicated TCI state, i.e., the T_uncertainty_MAC for time-frequency tracking is not needed. However UE still needs to wait for TCI for PDCCH, PDSCH or CSI-RS for reporting. There is no restriction on the TCI for A-TRS and TCI for PDCC/PDSCH/CQI so far.
Sub-topic 1-5: Multiple SCell Activation Enhancement
Issue 1-5: Whether RAN4 need to specify temporary RS based Multiple SCell Activation Enhancement
Candidate options:
· Option 1(Qualcomm, Ericsson): Yes, Option 1a based (A-TRS burst triggered by the same MAC-CE as multiple SCell activation triggering MAC-CE) multiple SCell activation enhancement is supported except for the following cases:
-Any of to-be-activated SCells triggered by one MAC-CE is unknown
· Exceptionally, if the target FR2 SCell is unknown and if on the same band UE also has at least one parallel to-be-activated known SCell, the enhancement is supported
-More than two SSB bursts are expected to be received/processed for the activation
· Option 2 (Huawei, OPPO, MTK): prioritize to specify requirements for temporary RS based single SCell activation.
Recommendations for 2nd round: 
Needs further discussion.

0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #2: Efficient activation/de-activation mechanism for one SCG 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112076
	Apple
	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.

	R4-2112699
	Qualcomm Incorporated
	· Requirement Relaxation for deactivated SCG
Proposal 1: L3 RRM requirements on deactivated PSCell should be relaxed compared to those on activated PSCell to the point where the latency impact to PSCell activation is limited. For the relaxation, the following can be considered.
· Measurement interval and/or accuracy
· Different relaxation depending on measurement report configuration
· Other candidates are not precluded

Proposal 2: L1 RLM/BFD/BM requirements on deactivated SCG should be relaxed compared to those on activated SCG to the point where the latency impact to PSCell activation is limited. RAN4 to discuss the details after relevant agreements are further made in RAN2. The following can be considered for the further discussion. Besides, depending on whether UE is required to transmit PRACH upon SCG activation, the required L1 measurement requirements can be differently relaxed.
· BFD/BM can be limited only to PSCell not Scells in SCG
· Whether UE can expect CSI-RS for L1 measurement from cells in deactivated SCG
· Different relaxations for FR1 vs. FR2, PSCell vs. Scells, intra- vs. inter-band, etc.
· Whether to transmit PRACH to PSCell in the course of SCG activation

· SCG (de)activation requirements
Proposal 3: SCG activation and deactivation requirements in terms of interruption and latency should take into account the following aspects and the details shall be discussed after relevant agreements are further made in RAN2. And the legacy PSCell addition requirement can be served as a baseline for the requirement development.
· Activation/Deactivation signalling, i.e. RRC vs. MAC-CE
· Note that MAC-CE based signalling is still under discussion in RAN2.
· The number of to-be-activated cells in the SCG
· Note that the SCG deactivation requirement can be the same irrespective of the number of cells in the to-be-deactivated SCG. However, the deactivation requirements can differ by deactivation signalling mechanism, i.e. RRC and MAC-CE.
· RRC processing time
· It shall be determined by RAN2.
· Whether to transmit PRACH to PSCell in the course of SCG activation
· Whether PRACH shall be always transmitted or not is under discussion in RAN2.
· UE processing time
· Three options can be considered, e.g. 40ms, 20ms, 0ms.
· Additional margin can be considered if needed and justified for UE processing
· Time/Frequency time
· It is up to the level of required UE DL synchronization behavior on deactivated SCG which should be separately discussed in the context of L1 measurement/report and RLM/BM requirements.
· Whether and/or which parameters (including SCell addition/release/reconfiguration, if supported) were reconfigured while the SCG was deactivated


	R4-2113840
	Huawei, HiSilicon
	Proposal 1: The relaxation on L3 measurement requirements (core) on deactivated PSCell can wait for RAN2 conclusion.
Proposal 2: The legacy measurement accuracy is supposed to be applied on deactivated PSCell.
Proposal 3: RAN4 ask RAN2 could provide some effective inputs on the message of SCG activation/deactivation command (RRC reconfiguration or MAC CE).
Proposal 4: For PSCell activation delay,
- If no RACH-less is allowed, assuming RRC signalling is used for SCG activation, PSCell activation delay can use legacy PSCell addition delay as baseline. 
- If RACH-less is allowed, PSCell activation delay needs further evaluation. RAN4 can wait for RAN2 conclusion.
Proposal 5: When SCG is indicated as deactivated, it implicitly means all the Scells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating SCell state..
Proposal 6: The SCG deactivation delay can reuse legacy PSCell release delay as a baseline.
Proposal 7: It is suggested that RAN4 send an LS to RAN2 to ask questions about “SCG activation/deactivation signalling” and the “signalling relation between SCG deactivation and SCell deactivation”.
Proposal 8: The requirements of SCG activation/deactivation interruption wait for the conclusion from RAN2.
Proposal 9: The requirements for RLM on deactivated PSCell wait for the conclusion from RAN2.
Proposal 10: The requirements for BFD/BFR/beam management on deactivated PSCell wait for the conclusion from RAN2
Proposal 11: There is no need to define additional delay requirements for direct activation of SCG.


	R4-2114021
	Nokia, Nokia Shanghai Bell
	1. RAN4 to define requirements for EN-DC with deactivated SCG when the SCG is in NR FR1 and FR2.
1. RAN4 to define requirements for NR-DC with deactivated SCG when the SCG is in FR1 and FR2.
Measurement Requirements to be defined:
1. RAN4 should evaluate whether the current MN measurement requirements can apply directly or not when the SCG is deactivated.
1. RAN4 need to define measurement requirements for a deactivated PSCell
1. RAN4 should discuss if existing measurements reporting requirements apply also for deactivated SCG.
1. RAN4 to discuss measurement accuracy requirements and reporting delay requirements for deactivated SCG.
1. Postpone beam related measurements on a deactivated SCG until RAN2 decision has been reached.
Signaling Requirements to be defined:
1. RAN4 to develop SCG activation and deactivation delay requirements based on RRC signaling.
1. RAN4 to develop direct SCG activation delay requirements.
1. RAN4 to discuss the SCG deactivation delay requirement if SCG contain activated or dormant SCells.
1. RAN4 should also discuss if any interruptions are expected due UE operations on a deactivated SCG.
UE Measurement Requirements for deactivated SCG – measurement requirement:
1. Define measurement requirements for deactivated PSCell being the same for an activated PSCell (legacy).
1. Define the measurement accuracy requirements for deactivated PSCell being the same as for an activated PSCell (legacy).
UE Measurement Requirements for deactivated SCG – activation delay requirement:
1. Use the current PUCCH SCell (not finalized yet) or SCell addition as baseline for discussing which delay parameters would be needed when defining the PSCell activation delay requirements.
1. Use current PSCell addition delay requirements as a starting point for the direct PSCell activation delay requirements.

	R4-2114178
	Ericsson
	Proposal 1:	RRM requirements for deactivated SCG are based on SS-RSRP and SS-SINR measurements with time index detection, with measurement rate depending on the following:
· CSSF as for active PSCell, i.e. 1 or 2 depending on mode of operation,
· Measurement cycle similar as for measurements on deactivated SCell, i.e., measCycleSCell within 160 to 1280ms
Proposal 2: 	As a starting point, the following activation timeline can be assumed: Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms.
Proposal 3: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
Proposal 4: Other than impact by CSSF, measurement requirements for MCG shall not depend on whether SCG is in active or deactivated state.


	R4-2113143
	Intel
	Proposal 3: Wait further RAN2 conclusions on the topic to carry on in RAN4.
· RRM measurements after SCG deactivation
· RLM and BM after SCG deactivation
· RACH triggered by activation command



Open issues summary
This sub-topic intends to identify the RRM impact due to Efficient activation/de-activation mechanism for one SCG. 
0. Sub-topic 2-1: Scenario
Background: The objective in WID on Further Multi-RATRadio Dual-Connectivity enhancements [RP-201040] 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]



Issue 2-1: RRM measurement on PSCell after SCG deactivation
· Proposals
· Option 1 (Nokia): define requirements for 
EN-DC with deactivated SCG when the SCG is in NR FR1 and FR2
NR-DC with deactivated SCG when the SCG is in FR1 and FR2.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Okay with Option 1 if MCG is FR1 when SCG is in FR1, i.e. FR2 MCG and FR1 SCG shouldn’t be considered.

	Apple
	Option 1 is OK expect for FR1-FR1 NR-DC. RRM requirements for this operation is not complete yet. We prefer to handle all the FR1-FR1 NR-DC requirements together.

	Huawei
	FR1-FR1 NR-DC is not supported in the scenarios

	Nokia
	Option 1. We agree that RAN4 is missing the basic FR1-FR1 NR-DC requirements and hence we should not include that scenario.

	MTK
	Support option1.


0. Sub-topic 2-2: Measurement requirements for deactivated SCG
Issue 2-2-1: Whether to relax L3 measurement requirements on deactivated PSCell
· Proposals
· Option 1 (Apple, Qualcomm, Ericsson): Relax L3 RRM requirements on deactivated PSCell 
· Option 2(Huawei, Intel): wait for RAN2 conclusion
· Option 3 (Nokia): Define measurement requirements for deactivated PSCell being the same for an activated PSCell (legacy)
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	In principle, RAN4 should strive for Option 1 to the point that UE mobility is not much affected due to the relaxation if RAN2 doesn’t preclude the relaxation.

	Apple
	Support option 1. We don’t see the necessity of applying same requirement as activated PSCell for a deactivated PSCell. 

	Ericsson
	We support Option 1.

	Huawei
	Ether option 1 or option 2 is fine.

	OPPO
	Option 1 is fine

	Nokia
	Our initial proposal is based on that we see the maintaining robust measurements of the deactivated PSCell is important as mobility is also supported for the deactivated PSCell. Hence, too relaxed requirements which may impact cell detection and measurements may have negative impact on the PSCell mobility. 
We are open to discuss some relaxations as proposed in Option 1 (compared to activated) but we need to consider that the activation delay, RRM performance and measurement accuracy is not impacted significantly (like also suggested other companies).
RAN4 need to balance the relaxation and latencies.

	MTK
	Option 1. But RAN4 should ask RAN2 whether there exist a signalling for Network to configure measurementcycle to the deactivated PSCell. Based on current spec, the measurement cycle measCycleSCell can only be configured to the SCell in MCG/SCG
TS38.331
measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.
 ...,
    [[
    freqBandIndicatorNR                 FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]]






Issue 2-2-2: if L3 measurements on deactivated PSCell need to be relaxed, what need to be considered?
· Proposals
· Option 1: CSSF on deactivated PSCell
· Option 2: measurement cycle on deactivated PSCell (like measCycleSCell within 160 to 1280ms)
Note: option 1 and option 2 is not conflict.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Both options can be considered for further study. And Option 1 is, if our understanding is correct, not limited to L3 measurement relaxation for PSCell, i.e. the impact of CSSF can be propagated to MSG measurement requirements.

	Apple
	[bookmark: _Hlk80258841]The two options don’t conflict with each other and both options can be considered. We would like to highlight that according to existing CCSF design, even if measurement on deactivated PSCell is same as other Scells, measurement on deactivated PSCell would still be prioritized.

	Ericsson
	Support both options.
According to our understanding, Pcell measurements are not impacted by whether SCG is activated or deactivated. However, CSSF for Scells in MCG may be impacted depending on activation/deactivation status of Scells in SCG. This will depend on solution i.e. on whether all Scells in a SCG are to be measured in deactivated state for deactivated SCG or whether only a subset will be measured.
[image: ]

	Huawei
	Support option 2. CSSF is a fundamental design, we prefer to reuse legacy CSSF design to reduce the implementation complicity. 

	OPPO
	Both are fine. We can further discuss if agreed to relax in issue 2-2-1

	Nokia
	We agree that these options are not exclusive options. We think both options should be part of the discussion. Basically, RAN4 need to discuss detection delay and measurement delay as well as accuracy. How such measurements are impacted by other configured and ongoing measurements with and without overlapping measurement opportunities – hence shared – would need to be discussed (this is part of CSSF discussion).

	MTK
	Both options are needed



Issue 2-2-3: MCG measurement requirements
· Proposals
· Option 1 (Nokia): Existing MCG measurement requirements apply for the MCG when the SCG is deactivated.
· Recommended WF
· Is option 1 agreeable?
	Company
	Comments

	QualcommXXX
	It is unclear if the Option 1 precludes any impact to MCG when SCG is deactivated, e.g. requirement update due to CSSF in Issue 2-2-2. In our review of other companies’ contributions, there are some proposals to consider re-splitting measurement opportunities among active cells in MCG and deactivated PSCell. We don’t have a solid view on that yet, but it seems too early to preclude those possibilities.

	Apple
	This is related to option 1 in issue 2-2-2. Detailed solution of option 1 in 2-2-2 can be further discussed. However, it is possible that MCG measurement would be even facilitated in some solutions. We don’t think we shall preclude that at current stage.

	Ericsson
	In general we agree to Option 1. Our view is that MCG measurement requirements shall not differ between MCG with activate SCG and MCG with deactivated SCG, other than that CSSF for Scells in MCG may differ depending on number of Scells in deactivated state in SCG to account for. But we can discuss this further.

	Huawei
	This issue depends on issue 2-2-2. Except the potential impact of CSSF, no impact on MCG measurement is foreseen.

	Nokia
	Option 1 is agreeable.
To Qualcomm: The principle is that RAN4 does not define different measurement requirements for MCG depending on whether the SCG is active or not (i.e. deactivated). 
As pointed out also by Ericsson and Huawei, there may be an impact from the SCG being deactivated (e.g. on CSSF) but this can be discussed further. 

	MTK
	We agree to apply MCG deactivated SCell requirement as the baseline. However, need to clarify the measurementcycle and DRX cycle. (configured by MN or SN?)



Issue 2-2-4: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
· Proposals
· Option 1: yes
· Option 2: No
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	In our understanding, it is under the discussion in RAN2. And we would like to request for further context of the proposal because there are many different types of measurements reportings.

	Apple
	In our view, it is premature to conclude that. In some measurement reporting requirements, the cell detection delay or measurement period is involved, which needs further study.

	Ericsson
	It is a bit unclear to us what is meant by the proposal in issue 2-2-4. 
For the feature to be attractive and to bring a significant improvement over existing features, 
•	the transition from deactivated to activated SCG state must be quicker than e.g. the procedure for adding a PSCell, since otherwise one might as well use existing procedures for adding and releasing PSCell, and
•	the power consumption during deactivated SCG state must be lower than during active SCG state, since otherwise one might as well just leave the PSCell active and carry out measurements according to e.g. a 40ms DRX cycle.
For the measurement rate, we think as a starting point one can re-use the concept from deactivated SCell measurements, and for instance have:
•	carrier specific scaling factor CSSF as for active PSCell measurement, i.e., factor 1 or 2 depending on mode of operation
•	measurement cycle for deactivated PSCell measurements similar as for deactivated SCell measurements (measCycleSCell), i.e., in the range 160 to 1280ms
Then further adaptations may have to be carried out based on what RAN2 decides regarding RLM/BFD/BFR/BM.

	Huawei
	We also request the proponent Nokia can clarify the measurement reporting. In our understanding measurement reporting in spec refers to “Periodic Reporting”, “Event-triggered Periodic Reporting” and “Event Triggered Reporting” ,e.g., in clause 9.2.4 for intra-frequency. If our understanding is correct, we support option 1.

	Nokia
	We believe that the existing serving cell measurement reporting requirements, which are applicable for Pcell, PSCell and Scells (activated and deactivated), can also be applicable for a deactivated PSCell.
Option 1
To clarify our proposal:
When we look at the measurement reporting requirements e.g. in section 9.2.4 it states the UE requirements for reported RSRP, RSRQ, and RS-SINR measurements contained in measurement reports. These requirements apply for serving cells (reported intra-f measurements). As the deactivated PSCell is still a serving cell our view is that these requirements would also be applicable to a deactivated PSCell.
To Huawei: yes



Issue 2-2-5: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Proposals
· Option 1: yes
· Option 2: No
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	Same comment as 2-2-4.

	Apple
	Option 1 is probably fine. But we would like to conclude this later once the UE behaviours for deactivated PSCell are clear and stable.

	Ericsson
	In general we would expect the measurement accuracy requirement to be the same (as e.g. for activated/deactivated SCell measurements), but we can discuss this further once the measurement framework has been agreed.

	Huawei
	Support option 1. As for deactivated SCell, the measurement accuracy is not changed. The same situation for deactivated PSCell.

	Nokia
	Aligned with our further clarification in Issue 2-2-4: 
Our principle assumption is that the deactivated PSCell is a serving cell and the same measurement accuracy as for other serving cells should apply.
Option 1

	MTK
	Option 1.



0. Sub-topic 2-3: SCG Activation/deactivation delay
Issue 2-3-1: Signalling/Message
· Proposals
· Option 1 (Huawei): RAN4 ask RAN2 to provide effective inputs on the message of SCG activation/deactivation command (RRC reconfiguration or MAC CE). Suggest to send LS.
[For clarification: as per the agreements achieved in RAN2, the SCG activation/deactivation command uses RRC reconfiguration at three scenarios: PSCell addition/change, RRC resume or HO. For other cases, for example, due to network data rate fluctuation SCG is going to be activated/deactivated, it is not decided in RAN2 either RRC reconfiguration or MAC CE is used.]
· Option 2(Nokia): RAN4 to develop SCG activation and deactivation delay requirements based on RRC signaling.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	We understand of the background behind the Option 1. However, we don’t think LS is necessary for that. And MAC-CE is anyway being discussed in RAN2.
In our understanding, the more critical part in defining the activation requirements is the level of UE L1/L3 synchronization, measurement, etc that UE needs to maintain for the deactivated SCG because it will determine the required UE processing for the activation upon the activation command. The impacts due to signalling mechanism would be straightforward once determined.

	Apple
	We are fine to ask RAN2 for more inputs. It may be too early to conclude option 2. We also agree with QC that besides signalling mechanism, UE behaviours under deactivated PSCell are also important.

	Huawei
	Support to send LS to RAN2. As far as we know, RAN2 has no plan to discuss the signalling in the follow-up meeting. We also think it is reasonable to ask other fundamental questions for defining requirements. 

	Nokia
	First of all, we do not see these two options as exclusive.
Our understanding is that at least RRC signalling can be used and RAN2 is still discussing whether e.g. MAC CE can be used in addition.
Hence, RAN4 can start to develop requirements based on RRC based signalling being used. Once RAN2 reaches conclusion on possible other means, RAN4 can account that in the requirements work.
In the end, if RAN4 develops the requirements in a generic manner (like e.g. SCell activation) it should be a matter of delay parameters. 

	MTK
	Support both options. 



PSCell activation delay 
Issue 2-3-2: UE processing time (Tprocessing) in PSCell activation delay, if RACH is transmitted on PSCell
 Note: Whether PRACH shall be always transmitted or not is under discussion in RAN2.
· Proposals
· Option 1 (Qualcomm): RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
· Three options can be considered, e.g. 40ms, 20ms, 0ms.
· Additional margin can be considered if needed and justified for UE processing
· Option 2(Ericsson): Tprocessing = 0ms
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Please clarify for us why T_processing requires the condition of PRACH transmission.

All of the candidate values in Option 1 should be considered for further discussion, and the exact value can be differently selected case by case depending on further agreements in RAN2.

	Apple
	We are open for further study for option 1. RAN2 conclusion may have impact on RAN4 discussion.

	Ericsson
	We support both Option 1 and Option 2. 
To Qualcomm: 
Our proposal (Option 2) concerns that when SCG is being activated, there is no need to consider SW loading and configuration, as this is assumed to be done at addition or change. This is similar to how it works for Scells (no additional Tprocessing when transitioning from deactivated to activated state). There is not linkage to RACH in our proposal.

	Huawei
	We are open for both options.

	OPPO
	Need more discussion based on further progress in RAN2.

	Nokia
	It is not fully clear if this Issue is about T∆ (time for fine time tracking and acquiring full timing information of the target cell) or Tprocessing (SW processing time needed by UE, including RF warm up period). Our reply concerns the need for Tprocessing.
Question for clarification: 
As the PSCell is a configured and deactivated cell, then, when the PSCell is activated, there should be no reason why there would be a need for Tprocessing for SW download (it is serving cell). Same as for deactivated SCell.
For the scenario where the PSCell is Directly activated upon configuration it may be needed just like for PSCell activation.
So we think both Option 1 and 2 needs to be considered and discussed.

	MTK
	Need further RAN2 conclusion.



Issue 2-3-3: time/frequency tracking time (T∆) in PSCell activation delay
· Proposals
· Option 1 (Ericsson): RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	We understand the background of the Option 1. This can be of course further studied while discussing UE PSCell activation sequence case by case based on further progress in RAN2.

	Apple
	Open to study.

	Ericsson
	We are fine studying this further once the measurement framework has been agreed. In the end this depends on how densely the PSCC is monitored in deactivated state.

	Huawei
	Open to study. More RAN2 progress on PSCell activation would be helpful.

	Nokia
	We support option 1 – further investigating and discussing this option is beneficial. As mentioned, reduction of the activation delay for the PSCell is important for this feature to succeed

	MTK
	Need further RAN2 conclusion.



Issue 2-3-4: Whether to consider unknown PSCell in PSCell activation delay
· Proposals
· Option 1 (Apple, Ericsson): No need to define activation latency requirements for unknown PSCell, since it has already been covered by PSCell addition requirements
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Suggest further discussion once Issue 2-2-X are settled.

	Ericsson
	This can be discussed further once more has been known about the framework. It depends for instance on whether UE can be configured with unknown SCG in deactivated state and can get such SCG activated blindly. If this is not the case, then we think unknown SCG (PSCell) scenario may not need to be supported. But let us discuss further when more etails are known.

	Huawei
	We are curious about the difference between unknown SCell activation and unknown PSCell activation. If a deactivated scell is not reported within max(5*measCycleSCell,  5*DRX cycles), the Scell is regarded as unknown. The similar case may happen for deactivated PSCell.

	Nokia
	This proposal in option 1 is not completely clear to us. It seems to assume that we use SCell addition delay – which is not agreed yet. 
Is the proposal not to define PSCell activation delay requirements for the unknown PSCell scenario?
Maybe Apple or Ericsson can clarify.

	MTK
	Need further RAN2 conclusion. However, we think the unknown cell requirement is still needed. 



Issue 2-3-5: Whether RAN4 to define direct SCG activation delay
· Proposals
· Option 1 (Nokia): RAN4 to develop direct SCG activation delay requirements.
· Option 2 (Huawei): No need to define additional delay requirements for direct activation of SCG.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Option 2. 
For Option 1, please provide more information and clear examples for further discussion if possible.

	Apple
	Support option 2. Can proponent of option 1 clarify what’s the difference between direct SCG activation and legacy PSCell addition?

	Huawei
	Support option 2.
RAN2 agreed that SCG RRC reconfiguration can select the SCG activation state as “activated” at activation, it only means PSCell is activated at configuration. Other SCells in the SCG are deactivated by default in the SCG. In R16, SCell can be also directly activated by RRC configuration. However this is legacy technology, and the legacy requirements for SCell direct activation already cover this case.  

	OPPO
	Option 2 is fine.

	Nokia
	We can clarify the proposal:
Our concern here is that it would need to be clear which requirements applies when the PSCell is configured with an indication that it is activated upon configuration (Directly – like in direct SCell activation)?
Our understanding is that this is one option in RAN2:
RAN2 has agreed: SCG RRC reconfiguration can select the SCG activation state (activated/deactivated). 
This to us means that the PSCell can be configured in deactivated state and activated state.
We can then discuss further if existing requirements can be re-used, but RAN4 should define the requirements for direct activation as it is an option. It may be that the requirements can re-use the same requirements as defined for PSCell addition which is activated when configured. However, we are open for discussion.

	MTK
	Option 2. It will be very similar with requirement of PSCell addition



PSCell deactivation delay
Issue 2-3-6: Scells state in the SCG when SCG is indicated as deactivated, 
· Proposals
· Option 1 (Huawei): When SCG is indicated as deactivated, it implicitly means all the Scells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating Scell state.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Based on RAN2 agreements, we share the same understanding as Option 1. The agreements say:
· While the SCG is deactivated, 
· no support of Scell dormancy
· there can be SCG Scells in deactivated state
· there cannot be SCG Scells in activated state
Whether it is implicit or explicit is RAN2 business.

	Apple
	In principle option 1 is fine. We think this can be covered by RAN2 design.

	Ericsson
	In general we agree with Option 1, i.e., there is one command for changing state of cells in SCG.
However, as we understand it RAN2 has not fully finalized the design and hence it is still open whether e.g. all Scells under deactivated SCG would be measured as in deactivated state, or whether at least some would not be measured. 

	Huawei
	We think option 1 is reasonable. RAN4 can base on the assumption to discuss requirements.

	Nokia
	It is not clear to us what option 1 proposes. Maybe this could be clarified by Huawei.
RAN2 has already agreed:
1. While the SCG is deactivated:
a. there can be SCG Scells in deactivated state
b. there cannot be SCG Scells in activated state
The actual signalling is up to RAN2. RAN4 should discuss if we need to define any related UE requirements when the SCG is deactivated and there ae also activated Scells in the SCG – is this the proposal? (if so, this is same as we propose in Issue 2-3-7)

	MTK
	We have similar understanding and agree option 1.



Issue 2-3-7: SCG deactivation delay requirement when one or more Scells in SCG are active or dormant.
· Proposals
· Option 1 (Qualcomm, Huawei): the SCG deactivation delay is the same for one active Scell or multiple Scells
· Option 2 (Nokia): RAN4 to discuss the SCG deactivation delay requirement if SCG contain activated or dormant Scells.
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	Option 1.

	Apple
	Option 1 in principle is agreeable to us.

	Ericsson
	We agree with Option 1, which is in line with legacy behavior.

	Huawei
	Support option 1.

	Nokia
	We share the same view that we need to define such requirements.
How to define the requirements is then next.
Option 1 is not clear about if the requirements would be based on 1 SCell or multiple Scells, but the principle proposed seems to be that there is no difference. 
We can support option 1, with the condition that the requirement would be the same (no matter how many active Scells) and based on 1 active SCell.

	MTK
	Support option 1.


0. Sub-topic 2-4: SCG Activation/deactivation interruption
Issue 2-4-1: Baseline for interruption due to PSCell activation/deactivation
· Proposals
· Option 1 (Apple): existing requirements for interruption due to SCell activation/deactivation can be used as baseline 
· Option 2(Huawei): existing requirements for interruption due to PSCell addition/release can be used as baseline
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Do not disagree with both options. Depending on signalling design, e.g. RRC and/or MAC based (de)activation, and determination on PRACH transmission, the exact requirements can be different.

	Apple
	In our view, using existing requirement as baseline means certain level of modification is allowed. We are open for further discussion. However, can QC clarify why the interruption on other serving cell depends on signalling design and determination on PRACH transmission?

	Ericsson
	This would depend on the specific activation timeline (e.g. interruption windows etc)

	Huawei
	We don’t think interruption depends on signalling (RRC or MAC CE) or PRACH. Interruption depends on the RF retuning time which will impact other serving cells.
To us, the interruption due to PSCell addition/release defined in section 8.2.4.2 is more like the PSCell activation procedure as the parameter loading and software processing time is relatively long than SCell activation.

	Nokia
	Deactivated PSCell is just another deactivated SCell – although primary. Hence, there should as such be no interruption difference between whether it is an SCell or PSCell being activated. The interruption length should be similar to SCell (we do not have activation for PSCell). No strong preference as long as the requirements are defined.
Both options 1 and 2 seems reasonable start. We assume inter-band requirements. 

	MTK
	Support option 1.

	Qualcomm2
	Answer to Apple’s question:
Just some simple examples that I had in mind were,
· RRC based and MAC based deactivation may have different interruption start window (start and/or end)
· In FR2, while transmitting PRACH, there might be some interruptions to MCG if intra-band DC is not precluded
I didn’t give it very serious thoughts, so I might be wrong. 



Issue 2-4-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Proposals
· Option 1 (Apple): additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Do not disagree with Option 1.
Please provide a little more detailed background, issues, examples, etc behind the Option 1 for further discussion.

	Apple
	Support option 1.
@QC: Similar design can be found in 8.2, one more slot interruption is allowed for async in requirements for interruption due to PSCell addition/release, SCell activation/deactivation and etc.

	Ericsson
	This proposal is not clear to us. Additional interruption compared to what? 

	Huawei
	Option 1 seems reasonable as the PSCell may be async with the serving cells in MCG.

	Nokia
	Apples proposal seem reasonable assuming it is compared to sync case. We assume inter-band requirements.

	MTK
	Support option 1.



Issue 2-4-3: Interruption due to measurement on deactivated PSCell.
· Proposals
· Option 1 (Apple): 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.
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Suggest further discussion once Issue 2-2-X are settled.

	Ericsson
	Agree with Option 1.

	Huawei
	Option 1 is reasonable and details depends on RAN2’s conclusion.

	Nokia
	Agree that RAN4 need to further discuss this.

	MTK
	Agree.



0. Sub-topic 2-5: RLM/BFD/BFR/Beam management on deactivated PSCell
Issue 2-5-1: Whether to define RLM/BFD/BFR/Beam management requirements on deactivated PSCell
· Proposals
· Option 1 (Huawei, Intel): Whether the above functionalities are supported on deactivated PSCell is under discussion in RAN2. Suggest to wait for the conclusion from RAN2
· Option 2(Qualcomm): L1 RLM/BFD/BM requirements on deactivated SCG should be relaxed compared to those on activated SCG to the point where the latency impact to PSCell activation is limited. RAN4 to discuss the details after relevant agreements are further made in RAN2. The following can be considered for the further discussion. Besides, depending on whether UE is required to transmit PRACH upon SCG activation, the required L1 measurement requirements can be differently relaxed.
BFD/BM can be limited only to PSCell not SCells in SCG
Whether UE can expect CSI-RS for L1 measurement from cells in deactivated SCG
Different relaxations for FR1 vs. FR2, PSCell vs. Scells, intra- vs. inter-band, etc.
Whether to transmit PRACH to PSCell in the course of SCG activation
· 
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	We agree with Option 1 that it is under discussion in RAN2. Option 2 was meant to provide a high level perspective for the discussion if anything gets agreed in RAN2.

	Apple
	Pending RAN2 conclusion.

	Ericsson
	Still being under discussion in RAN2.

	Huawei
	Agree with option 1.

	OPPO
	Suggest to wait for the conclusion from RAN2

	Nokia
	Our understanding is that RAN2 has not yet agreed on the details related to RLM and BFD for the deactivated SCG. Or if they are even performed.
RAN4 should wait to discuss these details until RAN2 has settled on an agreement.

	MTK
	Support option 1.



Summary for 1st round 
0. Open issues 
Sub-topic 2-1: Scenario
Issue 2-1: RRM measurement on PSCell after SCG deactivation
During the discussion, companies agreed that FR1-FR1 NR-DC shall not be included. some company also pointed out FR2 MCG and FR1 SCG in NRDC shall not be considered. Moderator think the following titivate agreement can be achieved.
Tentative agreements.
· Define requirements for 
EN-DC with deactivated SCG when the SCG is in NR FR1 or FR2;
NR-DC with deactivated SCG when the MCG is in NR FR1 and SCG is in NR FR2.
-FFS: NR-DC with deactivated SCG when the MCG is in NR FR2 and SCG is in NR FR1.
Recommendations for 2nd round: Further discussion on the above FFS.
Sub-topic 2-2: Measurement requirements for deactivated SCG
Issue 2-2-1: Whether to relax L3 measurement requirements on deactivated PSCell
7 companies discussed this issue. In general all companies are not against to relax the L3 RRM measurement on deactivated PSCell. As in RAN2 the issue is discussing in parallel, so the following agreements are suggest (adding one condition that if RAN2 agree to do)
Tentative agreements. 
· Relax L3 RRM requirements on deactivated PSCell, if RAN2 agree to relax.
Recommendations for 2nd round: No further discussion
Issue 2-2-2: If L3 measurements on deactivated PSCell need to be relaxed, what need to be considered?
Most companies think option 1 and option 2 don’t conflict with each other and some companies need further consideration.
No tentative agreements.
Candidate options:
· Option 1: CSSF on deactivated PSCell
· Option 2: measurement cycle on deactivated PSCell (like measCycleSCell within 160 to 1280ms)
	Note: option 1 and option 2 don’t not conflict.
Recommendations for 2nd round: 
As companies need more time to further consideration, this issue will be captured in WF and be left as open. No further discussion in 2nd round discussion.
Issue 2-2-3: MCG measurement requirements
Some companies think this issue is related with issue 2-2-2, if CSSF changed then the impact on MCG needs further check. Some companies think option 1 can be regarded as baseline.
No tentative agreements.
Candidate options:
· Option 1: Existing MCG measurement requirements apply for the MCG when the SCG is deactivated.
· Option 2:  need further study
Recommendations for 2nd round: 
As companies need more time to further consideration, this issue will be captured in WF and be left as open. No further discussion in 2nd round discussion.
Issue 2-2-4: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
Some companies commented the issue is not clear and need further clarification. The proponent of this issue clarified as below:
	Clarification on this issue from Nokia:
“When we look at the measurement reporting requirements e.g. in section 9.2.4 it states the UE requirements for reported RSRP, RSRQ, and RS-SINR measurements contained in measurement reports. These requirements apply for serving cells (reported intra-f measurements). As the deactivated PSCell is still a serving cell our view is that these requirements would also be applicable to a deactivated PSCell.”


No tentative agreements.
Candidate options:
· Option 1: yes
· Option 2: No
Recommendations for 2nd round: 
Based on the clarification from the proponent of this issue, please companies further comment the issue in 2nd round.
Issue 2-2-5: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
Some companies support option 1. Some companies think option 1 is probably fine but would like to further discussion. 
No tentative agreements.
Candidate options:
· Option 1: yes
· Option 2: No
Recommendations for 2nd round: 
Needs further discussion.
Sub-topic 2-3: SCG Activation/deactivation delay
Issue 2-3-1: Signalling/Message
Some companies think RAN4 need to ask RAN2 some questions besides this signaling question. Some companies think option 2 and option 1 don’t conflict and at least RRC signalling can be used. Therefore in the 2nd round discussion, please check whether the below revised option is acceptable.
Candidate options:
· Revised Option: 
RAN4 send LS to ask RAN2 to provide effective inputs on 
· message of SCG activation/deactivation command (RRC reconfiguration or MAC CE)
· the level of UE L1/L3 synchronization, measurement, etc that UE needs to maintain for the deactivated SCG
RAN4 can start to develop the requirements based on RRC signaling. Once RAN2 has conclusions on other means, RAN4 would take these into account for defining requirements.

 Recommendations for 2nd round: 
Needs further check on the revised option.
PSCell activation delay 
Issue 2-3-2: UE processing time (Tprocessing) in PSCell activation delay, if RACH is transmitted on PSCell
There are diverse views in the 1st round discussion. Some companies think this issue depends on RAN2’s conclusion
No tentative agreements.
Candidate options:
· Option 1: 
· Three options can be considered, e.g. 40ms, 20ms, 0ms, the exact value can be differently selected case by case depending on further agreements in RAN2.
· Additional margin can be considered if needed and justified for UE processing
· Option 2: Tprocessing = 0ms
Recommendations for 2nd round: 
As this issue depends on RAN2 progress, it will be captured in WF and be left as open. No further discussion in 2nd round discussion.
Issue 2-3-3: time/frequency tracking time (T∆) in PSCell activation delay
There are diverse views in the 1st round discussion. Some companies think this issue depends on RAN2’s conclusion
No tentative agreements.
Candidate options:
· Option 1: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.
Recommendations for 2nd round: 
As this issue depends on RAN2 progress, it will be captured in WF and be left as open. No further discussion in 2nd round discussion.
Issue 2-3-4: Whether to consider unknown PSCell in PSCell activation delay
Views are divergent during 1st round discussion. 
No tentative agreements.
Candidate options:
· Option 1: No need to define activation latency requirements for unknown PSCell, since it has already been covered by PSCell addition requirements
Recommendations for 2nd round: 
Some companies are not very clear of the logic of this issue. More clarification from proponents (Apple, Ericsson) are welcome in the 2nd round discussion.
Issue 2-3-5: Whether RAN4 to define direct SCG activation delay
6 companies discussed the issue and 5 companies think no need to define additional delay requirements for direct activation of SCG. Nokia made a clarification on the issue that “it would need to be clear which requirements applies when the PSCell is configured with an indication that it is activated upon configuration”. With this clarification, we understood that the issue refers to direct PSCell activation. Therefore we think all companies have consensus on the SCell direct activation during the SCG addition procedure. So the below tentative agreement can be achieved:
Tentative agreement:
No need to define additional delay requirements for SCell direct activation in R17 Further Multi-RAT Dual-Connectivity WI.
For the PSCell direct activation, the candidate options are:
· Option 1(Nokia): RAN4 to develop direct PSCell activation delay requirements.
· Option 3: legacy requirement of PSCell addition can be reused for direct PSCell activation delay
Recommendations for 2nd round: 
Need further discussion on the options of PSCell direction activation.
PSCell deactivation delay
Issue 2-3-6: Scells state in the SCG when SCG is indicated as deactivated, 
6 companies discussed the issue and 5 companies have the same understanding and support option 1.One company think it is not clear.
No tentative agreement.
Candidate options:
· Option 1 (Qualcomm, Apple, Ericsson, Huawei, MTK): When SCG is indicated as deactivated, it implicitly means all the Scells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating Scell state.
Recommendations for 2nd round: More clarification is encourage to be provided to address Nokia’s concern.
Issue 2-3-7: SCG deactivation delay requirement when one or more Scells in SCG are active or dormant.
Most companies support option 1(as below). One company request to add a condition on option 1 that “the requirement would be the same (no matter how many active Scells) and based on 1 active SCell.” 
· Option 1 (Qualcomm, Huawei, Ericsson, MTK): the SCG deactivation delay is the same for one active Scell or multiple Scells
Tentative agreement
· The SCG deactivation delay is the same for one active Scell and for multiple activate Scells 
Note to Nokia: if we follow the above tentative agreement, it means that the requirement would be the same (no matter how many active Scells) and based on 1 active SCell.
Recommendations for 2nd round: No further discussion.
Sub-topic 2-4: SCG Activation/deactivation interruption
Issue 2-4-1: Baseline for interruption due to PSCell activation/deactivation
Views are divergent during 1st round discussion. 
No tentative agreements.
Candidate options:
· Option 1 (Apple, MTK, Nokia): existing requirements for interruption due to SCell activation/deactivation can be used as baseline 
· Option 2(Huawei, Nokia): existing requirements for interruption due to PSCell addition/release can be used as baseline
· Option 3(Qualcomm): the interruption depends on signalling design, e.g. RRC and/or MAC based (de)activation, and determination on PRACH transmission
Recommendations for 2nd round: Needs further discussion.
Issue 2-4-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Proposals
Views are divergent during 1st round discussion. Some companies think the option is not clear, so Moderator revised the option.
No tentative agreements.
Candidate options:
· Revised Option 1 (Apple, Huawei, Nokia, MTK): one more slot interruption shall be considered due to asynchronous deployment compared with synchronous deployment in PSCell activation/deactivation
Note to Apple: please Apple check whether the revised option fits your thoughts.
Recommendations for 2nd round: Needs further discussion.
Issue 2-4-3: Interruption due to measurement on deactivated PSCell.
Majority companies agree with option 1.
Tentative agreement
· RAN4 needs to define requirements for interruption due to measurement on deactivated PSCell. Interruption rate and corresponding condition needs further discussion and subjects to RAN2 design.
Note to Qualcomm: the above tentative agreement means it subjects to RAN2 design, this sentence may align with your comments in 1st round (QC: Suggest further discussion once Issue 2-2-X are settled.)
Recommendations for 2nd round:
 No further discussion.
Sub-topic 2-5: RLM/BFD/BFR/Beam management on deactivated PSCell
Issue 2-5-1: Whether to define RLM/BFD/BFR/Beam management requirements on deactivated PSCell
All companies think this issue depends on RAN2 progress. Qualcomm agree with Option1 as well and clarified that Option 2 was meant to provide a high level perspective for the discussion if anything gets agreed in RAN2. 
Tentative agreement
· Whether the above functionalities are supported on deactivated PSCell is under discussion in RAN2. Wait for the conclusion from RAN2
Recommendations for 2nd round:
 No further discussion. 

0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #3: Conditional PSCell change and addition
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112077
	Apple
	Proposal 1: since existing RRM requirements of conditional PSCell change can cover inter-SN conditional PSCell change, no need to introduce new requirements for inter-SN case.
Proposal 2: new requirements for conditional PSCell addition need to be introduced by duplicating most of the existing requirements defined for conditional PSCell change.
Proposal 3: RAN4 shall handle all the FR1-FR1 and FR2-FR2 NR-DC RRM requirements as a package. Therefore, no need to develop related requirements in this work item.

	R4-2112700
	Qualcomm Incorporated
	· Conditional PSCell Change
Proposal 1: The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements unless any technical issue is identified.
· Scenarios for Conditional PSCell Addition
Proposal 2: For conditional PSCell addition, RAN4 to consider the same scenario in terms of FR for PCell and PSCell as legacy PSCell addition, i.e. FR1 PCell and FR2 PSCell.
· FFS on FR1 PCell and FR1 PSCell.
· FFS on FR2 PCell and FR2 PSCell. No requirement at least for UEs incapable of FR2 IBM (Independent Beam Management)
· No requirement for FR2 PCell and FR1 PSCell
· Conditional PSCell Addition Sequence
Proposal 3: RAN4 to establish a common understanding of the sequence of conditional PSCell addition. The baseline can be conditional PSCell change.


	R4-2113841
	Huawei, HiSilicon
	Proposal 1: CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: FR1+FR2
Proposal 2: Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a reference.
Proposal 3: The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.

	R4-2113886
	ZTE Corporation
	Proposal 1: The existing conditional PSCell change requirements specified in clause 8.11B in TS 38.133 can be used as a baseline when defining requirements for inter-SN conditional PSCell change.
Proposal 2: Both 2-step and 4-step RACH shall be supported for inter-SN conditional PSCell change.

	R4-2114022
	Nokia, Nokia Shanghai Bell
	1. Use existing Rel-16 CPC UE requirements as starting point when discussing the Rel-17 CPA UE requirements.
1. Include RRC processing delay (TRRC_processing) in the Rel-17 conditional PSCell addition delay.
1. Include event triggering delay (TEvent_DU) in the Rel-17 conditional PSCell addition delay.
1. Include measurement time delay (Tmeasure) in the Rel-17 conditional PSCell addition delay.
1. Include RRC compliance check delay (TUE_preparation) in the Rel-17 conditional PSCell addition delay.
1. Include SW processing time delay (Tprocessing) in the Rel-17 conditional PSCell addition delay.
1. Include target PSCell fine tracking delay (T∆) in the Rel-17 conditional PSCell addition delay.
1. Include PRACH delay time (TPSCell_ DU) in the Rel-17 conditional PSCell addition delay.
1. Do not include 2ms margin delay in the Rel-17 conditional PSCell addition delay.
1. Remove the 2ms margin delay in the conditional PSCell change delay from Rel-17.
1. Existing Rel-16 CPC requirements are sufficient to Rel-17 CPC requirements.
1. Define UE requirement for Conditional PSCell addition when PCell is in FR1 or FR2 and target PSCell is in FR1 or FR2.
1. Rel-17 requirements for conditional PSCell addition could be captured in a new section.


	R4-2114179
	Ericsson
	Proposal 1:	RAN4 to discuss whether to introduce CPC requirements for NR PCell in FR2 with NR PSCell in FR1.
Proposal 2:	RRM delay requirements for CPA to be based on corresponding requirements for CPC but with Tprocessing = 40ms.

	R4-2113143
	Intel
	Proposal 4: Use previous RRM requirements for PSCell addition and change as the baseline for specifications of Rel-17 conditional PSCell addition and change.



Open issues summary
0. Sub-topic 3-1: RRM impact
	For infomation
In R17 RAN2 focus on CPA(Conditional PSCell Addition) and inter-SN CPC (Conditional PSCell Change) where both NR-DC and (ng)EN-DC deployment scenarios are considered, that is:
-	Conditional PSCell addition 
-	MN initiated Inter-SN conditional PSCell change
- 	SN initiated Inter-SN conditional PSCell change


Issue 3-1-1: Scenarios for CPCA
· Proposals
· Option 1: CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: PCell on FR1+ PSCell FR2
· Option 2: CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: PCell on FR1+ PSCell FR2; PCell on FR2+ PSCell FR1
· Recommended WF
· Further discussion
	Company
	Comments

	XXXQualcomm
	Support Option 1.
We are not yet convinced that “PCell on FR2+ PSCell FR1” is worth considering.

	Apple
	Support option 1.

	Ericsson
	Support Option 1 as a starting point.

	Huawei
	Support option 1

	OPPO
	Option 1

	Nokia
	We expect that RAN4 would need to develop and define the requirements for scenarios where the PCell is either in FR1 or in FR2 and the conditionally changed or added PSCell is in FR1 or FR2 - if all scenarios should be covered. However, we do not as such see a big need to define requirements for the scenario where the PCell is in FR2 and PSCell in FR1.
But we do propose: Define UE requirement for Conditional PSCell addition when PCell is in FR1 or FR2 and target PSCell is in FR1 or FR2 (no need to cover FR2-FR2 scenario)
Option 2.

	MTK
	Support option 1.



Issue 3-1-2: Conditional PSCell change delay
· Proposals
· Option 1(Apple, Qualcomm, Huawei, ZTE, Intel): The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
· Option 2(Nokia): Remove the 2ms margin delay based on the existing conditional PSCell change requirements
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	Support Option 1. 
We’re not really convinced about the removal of 2ms in Option 2.

	Apple
	Support option 1.

	Huawei
	Support option 1.

	OPPO
	Option 1

	Nokia
	We also support Option 1 but want to discuss removing the additional 2ms delay as the requirements are already very relaxed.

	MTK
	Support option 1.



Issue 3-1-3: Whether 2-step is considered in Conditional PSCell change 
· Proposals
· Option 1(ZTE): Both 2-step and 4-step RACH shall be supported for inter-SN conditional PSCell change.
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	No strong view yet.
Does anyone see any issue due to the support of 2-step RACH for conditional PSCell change? The only impact from requirement spec perspective is to slightly update the definition of “T_PSCell_DU” in 8.11B.2, isn’t it?

	Ericsson
	We support Option 1.

	Huawei
	We’d like to know the spec impact of 2-step RACH for CPC. In current specification, TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. This is general description. 
In our understanding, 2-step RACH has no impact on the current requirements in 8.11B.

	Nokia
	A question for clarification: has RAN2 made any decision for or against use of either 2-step or 4-step RACH?
Would this anyway have impact on the RAN4 requirements?

	ZTE
	Support Option 1.
Agree with Huawei that 2-step RACH can be defined without major spec impact. Actually, 2-step RACH is defined in a generic way so for most scenarios of random access, it shall automatically apply. 
To Nokia, I don’t think RAN2 precluded 2-step RACH (will further check).

	MTK
	Our understanding is 2-step RACH has no impact on the current requirements



Issue 3-1-4: Conditional PSCell addition delay
· Proposals
· Option 1(Apple, Qualcomm, Huawei, Intel): Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline
· Option 2(Nokia): Remove the 2ms margin delay based on the existing conditional PSCell change requirements
· Option 3(Ericsson): Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· Recommended WF
· Further discussion
	Company
	Comments

	QualcommXXX
	Support Option 1 and Option 3.

	Apple
	Support option 1 and option 3.

	Ericsson
	Support Option 1 and Option 3.

	Huawei
	Support option 1 and option 3. As for PSCell addition, the software loading and RF warmup time is relative long compared with PSCell change.

	OPPO
	Option 1

	Nokia
	We also support Option 1 but want to discuss removing the additional 2ms delay as the requirements are already very relaxed (same view as for Issue 3-1-2)

	MTK
	Support option 1.




Summary for 1st round 
0. Open issues 
Sub-topic 3-1: RRM impact
Issue 3-1-1: Scenarios for CPCA
7 companies discussed this issue where 6 companies support option 1, one company support option 2.
Tentative agreements.
Candidate options:
· Option 1(Qualcomm, Apple, Ericsson, Huawei, OPPO, MTK): CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: PCell on FR1+ PSCell FR2
· Option 2(Nokia): CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: PCell on FR1+ PSCell FR2; PCell on FR2+ PSCell FR1
Recommendations for 2nd round: 
Further discussion
Issue 3-1-2: Conditional PSCell change delay
All companies support option 1, and one company want to remove 2ms on top of option 1.
Tentative agreements.
The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
· FFS: Remove the 2ms margin delay based on the existing conditional PSCell change requirements
Recommendations for 2nd round: 
Further discussion on the above FFS.
Issue 3-1-3: Whether 2-step is considered in Conditional PSCell change 
The original issue is proposed that both 2-step and 4-step RACH shall be supported for inter-SN conditional PSCell change. During the discussion, majority companies think 2-step RACH has no impact on the current requirements in 8.11B. One company ask to clarify whether RAN2 made any decision for or against use of either 2-step or 4-step RACH. To move forward, the following issue can be further discussed in 2nd round discussion.
Candidate options:
· Revised Option 1: 2-step RACH has no impact on the current requirements in 8.11B, if 2-step RACH is agreed to support in RAN2
Recommendations for 2nd round: 
Further discussion on revised option 1.
Issue 3-1-4: Conditional PSCell addition delay
All companies support option 1. 4 companies support option 3. 1 company supports option 2.
Tentative agreements.
Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline 
· FFS: option 3: Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· FFS: option 2: Be based on the existing requirements of conditional PSCell change but with removing the 2ms margin delay 
Recommendations for 2nd round: 
Further discussion on above two “FFS”.
0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on R17 further Multi-RAT Dual-Connectivity enhancements
	Huawei, HiSilicon
	

	LS on efficient activation/de-activation mechanism for one SCG and SCells
	Huawei, HiSilicon
	To: RAN1, RAN2;

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
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Table 9.

.3-1: CSSFoutside_gap,i Scaling factor for NR-DC mode

Scenario CSSFoutside_gap | CSSFoutside_gapi | CSSFoutside_gap,i CSSFoutside_gap,i CSSFoutside_gap,i
ifor FR1PCC for FR1 SCC for FR2 PSCC for FR2 SCC for inter-
where frequency MO
neighbour cell with no
measurement is measurement
not required gap

FR1 +FR2 NR- 1+NPcc_csiRs 2x( Nbcc_sss 2x(1+ 2x(Nscc_ssB 2x(Nscc_ssB

DC (FR1 PCell +Y+2xNscc_csik | Nescc_csirs)Note | +Y+2x Nscc_csirs | +Y+2x Nscc_csiRs

and FR2 PScell) s) 2 ) )

Note 1

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_gapi =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, Necc_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, Nescc_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_sss=Number of configured SCell(s) with only SSB based L3 measurement configured





