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1. Introduction
For FR1, Kca scaling was agreed in [1] for FR1 when multiple SCells are configured
	Kca: For FR1, Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured SCells for measurements on frequencies corresponding to FR1 only SCells

Editor’s note : Kca for SCells on FR1 assumes that all Scell SMTC are overlapping(definition FFS). Kca definition may be  revised for non overlapping Scell SMTCs. 

Editor’s note:Kca is FFS if any FR2 serving cells are configured




In this paper, we discuss the outstanding issues, which are captured in editor’s notes
2. Discussion

2.1. Non overlapping SCells
Since the scaling is introduced to avoid excessive parallel measurements in UE, in principle there should be no need for Kca scaling when SCells do not overlap in time; nevertheless a practical implementation will need some searcher processing time after the SMTC are received by the physical layer before the SCell measurement resources can be released and used to make measurement on another SCC. The assumptions for offline processing have been discussed already in RAN4 within the context of SFTD; they may be seen from the summary of SFTD discussions [2]:

The UE is assumed to be capable of processing 5ms of radio samples every 20ms when carrying out cell detection on a carrier in FR2 (similar to the assumption for FR1 agreed at RAN4#AH1801)

Since the searcher can then be assumed to perform up to 15ms of offline processing on the 5ms of radio samples, we propose that the same approach may be used as an overlapping cell definition in both FR1 and FR2, in other words any SCell which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied
Proposal 1 alternative 1: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied

This proposal is illustrated in figure 1 with a 5ms (maximum duration) SMTC; the red and green SMTC represent the earliest and latest time that could be considered to be overlapping with the yellow SMTC. Hence, for measurements on the frequency corresponding to the yellow SCell, Kca=3 should be used. However, it should be noted that if the green or red SCell is being considered, only one SCell falls within this window, so for the red and yellow SCell, Kca=2 should be used.
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Since proposal 1a is quite complicated from a specification point of view, another way to define generic requirements is simply to apply Kca scaling regardless of the time offset between the SCell SMTC being considered and all other SCell SMTCs. Clearly, this leads to more relaxed requirements for SCells that are widely spaced apart so it is not our preference, but practically speaking it may be quite difficult to spread SCell SMTCs in time, considering the need to facilitate measurements in gaps, and possible scheduling restrictions when they are measured.

Proposal 1 alternative 2: Kca scaling is specified agnostic of time offset between SMTCs on different SMT

2.2. FR2 requirements

There have been extensive discussions about the UE measurement capabilities for measuring SCells; the latest 38.133 indicates
	9.2.3.2
Requirements for FR2

For each intra-frequency layer the UE shall be capable of monitoring at least [6] cells on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band.

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [24] SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring [1~ 4] SSB(s) on serving cell for each of the other serving carrier(s) in the same band. UE shall be capable of performing RSRP and RSRQ on all above-mentioned SSBs


Both Kca scaling, and the reduced measurement capability (w.r.t. PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) are different techniques to address UE complexity concerns and to simplify the measurements. Since it is specified that the UE shall be capable of monitoring [1~4] SSB on the serving cell, the implication is that it is not required to measure neighbour cells, which simplifies very significantly the searcher design. Moreover, in FR2, the UE is not required to receive PDCCH/PDSCH at the same time as performing SSB based measurement. 
Hence our conclusion is that there is no significant additional concern on SCell searcher complexity in FR2 compared with FR1, given that other means have been introduced to mitigate the complexity. Hence, we propose that Kca requirements can be introduced agnostic to the frequency range of the serving cells. This will also simplify the specification since FR1 CA, FR2 CA, FR1+FR2CA, EN-DC etc do not need to be treated as different cases

Proposal 2: Kca scaling is specified agnostic of frequency range of the serving cell being considered.

Combining proposal 1 and proposal 2 gives the following text proposal for Kca scaling

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured overlapping SCells for measurements on frequencies corresponding to SCells: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping




With proposal 2 alternative 2, the text proposal would become

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured SCells for measurements on frequencies corresponding to SCells: 




3. Conclusion

Proposal 1 alternative 2: Kca scaling is specified agnostic of time offset between SMTCs on different SMT

Proposal 1 alternative 1: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied
Proposal 2: Kca scaling is specified agnostic of frequency range of the serving cell being considered.

Combining proposal 1 alternative 1 and proposal 2 gives the following text proposal for Kca scaling

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured overlapping SCells for measurements on frequencies corresponding to SCells: Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping




With proposal 2 alternative 2, the text proposal would become

	Kca:,Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca =number of configured SCells for measurements on frequencies corresponding to SCells: 
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