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1 	Introduction
In this paper, we discuss the UE behavior when performing measurement outside gap in FR2 for multiple CCs with partially-overlapped SMTC occasions. Because the measurement in different CCs should share the same Rx beam at the same time, UE’s measurement for some CCs may be limited to only a subset of Rx beams, if the SMTC occasions of all CCs do not always collide in time. 
2 Discussion
In this section, we take NR SA with PCell and SCells in FR2 as an example. The concept can be easily generalized to EN-DC case.
In current measurement requirement outside gap for FR2, UE has to implement 2 searchers: One for the measurement on PCell and one for all the other SCells.
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)



Since PCell is the mobility anchor, the SMTC periodicity of PCC should be small enough to guarantee the mobility performance, while the SMTC periodicities of SCC can be longer. Due to the scheduling restriction introduced in Section 9.2.5.3.3, we believe that network will intend to configure SMTC occasions of SCCs to be always cover by the SMTC occasions of PCC. So that the SMTC of an SCC will not introduce additional scheduling restriction to all the other CCs. Figure 1 provides 2 simple examples of SMTC configurations for PCell and SCells, where SMTC periodicity of PCC is assumed to be 20ms. In the following, we provide the reason why Figure 1(a) is not preferred due to the restriction of UE’s Rx beam.
[image: ]
[bookmark: _Ref4965920]Figure 1. Two examples of SMTC configurations for PCell and SCells
Since the PCC is prioritized, in general UE has to measure PCC in every SMTC occasion. UE will also select one SCC to be measured at the same time with PCC. For an examples, in Figure 1(a) UE can select SCell#1 to be measured at SMTC occasions 2k and SCell#1 to be measured at SMTC occasions 2k+1, where k is an integer. 
However, UE can only form one Rx beam for all CCs in the same band at a time. Assume UE has 8 Rx beams. Then the question to UE is not only how to select the SCC to be measured together with PCC, but also how to select the Rx beam in each occasion in order to maintain good spherical coverage. One example to select the Rx beam for Figure 1(a) is provided in Figure 2. 
[image: ]
[bookmark: _Ref4966938]Figure 2. One example on how Rx beam is selected for Figure 1(a). 
From Figure 2, it can be observed that UE will never use beam #2, #4, #6 and #8 for SCell#1. This illustrate this problem fundamentally. Of course, the example in Figure 2 is way too simple. Actually, this case is not unresolvable. UE can try to use a different Rx beam order in the 2nd cycle like Figure 3. 
[image: ]
[bookmark: _Ref4969757]Figure 3. One solution on how Rx beam is selected for Figure 1(a).
However, due to the flexibility in SMTC configurations, there could be even more complicated combinations for SMTC of CCs, as the examples given in Figure 4. In these cases, how UE determines the Rx beam to be used in each SMTC occasion is very complicated. And there are still a lot of such cases not mentioned because the SMTCs of different CCs can be configured independently. 
[image: ]
[bookmark: _Ref4967737]Figure 4. More complicated combinations of SMTC of CCs
The situation could get even worse if we further consider
· Measurement gap which punctures some of the SMTC occasions
· SSB sharing with RLM (fully overlapping)
· Searcher sharing to FR1 CCs in EN-DC or NR-DC
Frankly speaking, it is not preferred for UE to develop a very complicated Rx beam selection algorithm to accommodate all possible SMTC configurations of SCCs, because the measurement requirement for PCC is very tight (24 SSB samples, shortest SMTC periodicity, CSSF=1). To meet the measurement requirement for PCC, UE’s first priority is to distribute the 24 samples to all its Rx beams in order to have a good spherical coverage and get sufficient SSB samples per each Rx beam for acceptable accuracy. In other words, there is not much flexibility left for UE to further switch its Rx beam in a different order for SCCs. 
Based on all above discussion, we suggest that the SMTC of all FR2 CCs should be assumed to be the same in TS38.133 (like Figure 1(b)).
[bookmark: _Ref4969341]Proposal 1: The requirements for measurement outside gap is only applicable when the SMTCs of all CCs in FR2 are the same.
3 Summary
In this paper, we discuss measurement outside gap in FR2 for CCs with partially-overlapped SMTC occasions and its impact to UE’s Rx beam selection. We have the following proposal:
Proposal 1: The requirements for measurement outside gap in is only applicable when the SMTCs of all CCs in FR2 are the same.
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