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Introduction
May meeting officially marks the start of Rel-17 MR-DC enhancement in RAN4. Please see the objectives in the work item description [1] copied in the below box.
	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



However, in the past meetings, RAN4 had already been discussing efficient activation requirements thanks to RAN1 LS in [2]. RAN4 had a set of agreements to that topic and sent two LS-s back to RAN1. The mentioned papers are in WF [3][4] and LS [5][6].
In the contribution, we continue to discuss the started issue of efficient activation based on temporary RS and try to catch on what is the scope in RAN4 for the conditional PSCell change/addition.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Continue to discuss efficient activation
Background
In the previous RAN4 WG meetings, an LS from RAN1 [2] triggered the discussion in RAN4 on how temporary RS helps the performance of efficient SCell activation. RAN4 had a fruitful discussion and sent two LS in [5][6] to answer a part of the questions and agreed on two WF in [3][4]. Meanwhile RAN4 came across several issues and companies decided to continue discussion as early as in this meeting to facilitate a good start of the Rel-17 MRDC enhancement item in May. The below list shows roughly the issues that the group has identified.
	· [bookmark: _Hlk68033062]Whether obvious gain can be seen for temporary RS based SCell activation for 
· unknown target cell (and without any information)
· inter-band CA 
· non-collocated deployment
· Due to certain TDD configurations, there is only one consecutive DL slot per periodicity so 2-slot CSI-RS is not guaranteed in one burst of temporary RS
· How long a minimum gap between the RS symbols for AGC and the ones for T&F tracking is considered to account for UE AGC application time delay
· Whether temporary RS needs to be transmitted in any other serving cell than the target SCell 



In this section we provide technical insights regarding all the issues mentioned above. For the cases of unknown target cell, inter-band CA or non-collocated deployment, we propose not to define RRM requirements. For certain TDD configurations where there is only one slot for DL, we propose to use two slots of temporary RS for both AGC and tracking. Regarding minimum gap between AGC and tracking, we propose to allow for a 2-slot gap as a compromise. At last for temporary RS transmissions, we propose that the network is not required to transmit on any other serving cell than the target SCell though we recognize that there might be certain UE implementation which make use of the additional RSs for better performance.
Scenarios that are vague in benefits 
We have been considering all kinds of configurations in NR system since R15 in both RAN1 and RAN4. Sometimes the requirements become so complicated just because there are so many different possibilities in network configurations, but the UE does not cope with all of them well. In the sense that some of the configurations are indeed more likely to be rather an erroneous one than a corner one, one of the approaches to better handle the mentioned complexity in standards is that we specify the requirements for cases when most companies recognize that the cases make sense.
Regarding using temporary RS for more efficient SCell activation, RAN4 identified the below scenarios that impose controversy among companies on whether there is still benefits to introduce RRM requirements.
· unknown target cell (without info)
· inter-band CA 
· non-collocated deployment
Unknown target cell
This scenario refers to that the target cell for UE to activate is an unknown cell but it requires the UE to use temporary RS transmitted on it to manage fast SCell activation. We propose not to specify requirements for temporary RS based fast SCell activation on any unknown SCell because expecting the UE to be faster on an unknown cell by temporary RS is not rational since the UE anyway needs to detect and measure the target SCell before it can utilize the temporary RS.
Proposal 1: No requirement is defined for temporary RS based SCell activation targeting unknown SCell without any information.
Inter-band CA or non-collocated deployment
The basic assumptions for inter-band CA are that the network is probably with non-collocated deployment. That means it is largely likely that the UE receives two signals from its active serving cell and the target SCell with large timing and power difference. To still make use of the temporary RS transmitted in the target cell requires the UE to have dedicated planned resources for the target cell. In standards this means a different capability than ordinary UE.
Proposal 2: No requirement is defined for inter-band CA for temporary RS based SCell activation.
Certain TDD configurations
In RAN1 spec TS 38.214, it clearly says that for some of the TDD configurations there is not enough consecutive DL slots to accommodate 2-slot CSI-RS in one burst.
	For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. 
[bookmark: _Hlk25849405]-	For frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot.


Thus regardless whether RAN1 askes how many bursts or how many slots, RAN4 defines the requirements based on the unit of slot for temporary RS used for fast SCell activation. We also propose that for all kinds of AGC or T&F tracking operations, two slots of temporary RS resources are needed to facilitate fair performance, respectively.
Proposal 3: We propose that for all kinds of AGC or T&F tracking operations, two slots of temporary RS resources are needed to facilitate fair performance, respectively.
RRM measurement relaxations
Minimum gap between AGC and tracking
In our understanding AGC operation is a gradual iteration. A UE is usually able to calculate the AGC with better convergence slot by slot. Thus in implementation AGC calculations are processed in parallel with other baseband applications. So we slightly prefer that we don’t define any requirements at least in RAN4 to prevent certain temporary RS configurations with close in time RS bursts. In the last meeting, we followed companies that it is group consensus that we should allow the UE to make use of the gap to better carry on AGC. Thus we propose the 2-slot gap length should be specified.
Proposal 4: Specify that a 2-slot longest gap is allowed between AGC and T/F tracking for the UE.
Whether all serving cell need temporary RS transmission
For temporary RS transmissions, we propose that the network is not required to transmit on any other serving cell than the target SCell though we recognize that there might be certain UE implementation which make use of the additional RSs for better performance.
Proposal 5: The network is not required to transmit on any other serving cell than the target SCell.
Conditional PSCell change and addition
General aspects for conditional PSCell change and addition
In general, Rel-17 conditional PSCell change and addition objectives are continued discussion left out of Rel-16. In our understanding, the Rel-17 part of the work has the below items that impose RRM requirements impact:
· Support for conditional PSCell addition
· Support for FR2 target cell
· Potential enhancements in inter-SN PSCell change procedure (e.g., finish message)
Observation: RRM impacts in Rel-17 are related to support of conditional PSCell addition, support for FR2 target cell and any potential enhancements in inter-SN PSCell change procedure, which are all subject to RAN2 design.
Regarding PSCell change/addition and conditional PSCell change, RRM had specified delay/interruption requirements in Rel-15 and Rel-16 for the below procedures:
· EN-DC PSCell addition and change
· NR-DC PSCell addition and change
· Conditional PSCell addition for EN-DC and NR-DC
It is proposed that we should use the RRM requirements specified in the previous release as the baseline for requirements in Rel-17.
Proposal 6: Use previous RRM requirements for PSCell addition and change as the baseline for specifications of Rel-17 conditional PSCell addition and change.
Conclusion
In the contribution, we continue to discuss the started issue of efficient activation based on temporary RS and try to catch on what is the scope in RAN4 for the conditional PSCell change/addition.
Proposal 1: No requirement is defined for temporary RS based SCell activation targeting unknown SCell without any information.
Proposal 2: No requirement is defined for inter-band CA for temporary RS based SCell activation.
Proposal 3: We propose that for all kinds of AGC or T&F tracking operations, two slots of temporary RS resources are needed to facilitate fair performance, respectively.
Proposal 4: Specify that a 2-slot longest gap is allowed between AGC and T/F tracking for the UE.
Proposal 5: The network is not required to transmit on any other serving cell than the target SCell.
Observation: RRM impacts in Rel-17 are related to support of conditional PSCell addition, support for FR2 target cell and any potential enhancements in inter-SN PSCell change procedure, which are all subject to RAN2 design.
Proposal 6: Use previous RRM requirements for PSCell addition and change as the baseline for specifications of Rel-17 
conditional PSCell addition and change.
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