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1. Introductions
At the last RAN4 #104-bis-e meeting, the feasibility of L1 measurement enhancement was discussed and it could not reach the conclusion. According to the agreed WF [1], this contribution tries to investigate the summarized points. The discussion points are copied below.
· Reducing the beam sweeping factor
· Simultaneous reception of data and RS
· Simultaneous reception of RS for L1 measurements with different QCL type-D
2. Discussion
2.1. Reducing the beam sweeping factor
7 discussion points are summarized in the WF as follows:
· Whether it is possible to reduce the beam sweeping factor reduction in case UE receives the measurement RS from a single direction (issue brought up in R4-2215761- Mediatek)
· How much reduction is needed
· Scenarios and potential conditions in requirements
· Interpretation of RX beam sweeping factor reduction
· Hardware or other implementation constraints under which reducing the sweeping factor is feasible
· Feasibility of imposing such constraints on implementation
· Are the conditions enforceable through requirements and testing
· System level considerations on performance gain from improving the sweeping factor
· Power consumption impact
As discussed duling previous meeting, whether it is possible to reduce the beam sweeping factor highly depends on UE implementation. And also the principle of RAN4 discussion is to define minimum requirement. Therefore, we provide the necessity of L1-RSRP measurement time reduction from configuration viewpoint. In current TS 38.133, the SSB based L1-RSRP measurement period for FR2 is specified in Table 9.5.4.1-2.
Table 9.5.4.1-2: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



According to this requirement, even if M and P equal 1, and if TSSB = 20ms is assumed, the measurement period cannot be less than 160ms. In real deployment situation, it is difficult to set P = 1, thus the measurement period might be larger than 160ms. This means that, for example in periodic reporting case, CSI reporting period less than 160ms cannot be used even if the spec allows 4, 5, 8, 10, 16, 20, 40, 80, 160, and 320ms periodicity. This situation prevents flexible operation and may result in FR2 extinction.
Observation 1: Even if M and P equal 1, and if TSSB = 20ms is assumed, the measurement period cannot be less than 160ms. In real deployment situation, it is difficult to set P = 1, thus the measurement period might be larger than 160ms.
Observation 2: CSI reporting period less than 160ms cannot be used even if the spec allows 4, 5, 8, 10, 16, 20, 40, 80, 160, and 320ms periodicity.
In order to make FR2 more useful system, the measurement period should be shrunk, and the possible way is beam sweeping factor reduction. The reduced number should be at least 6 based on HST requirement.
Proposal 1: The reduced number should be at least 6 based on HST requirement.
If the measurements RSs come from single direction, it seems to be difficult to reduce the beam sweeping number. Therefore, RAN4 should agree some assumptions that the RSs treated as coming from different direction. The easiest condition which can treat each RSs from different direction are under multi-TRP case and/or different TCI state (or different source SSB) case. However, this perspective stands only on the configuration viewpoint. It does not ensure that each RS physically comes from different direction.
Observation 3: The measurements RSs come from single direction, it seems to be difficult to reduce the beam sweeping number.
Proposal 2: Multi-TRP and/or dual TCI state condition can be pre-condition that two RSs are treated as coming from different direction.
From Rel-17 FeMIMO, multi panel UE can report their panel capability and report L1-RSRP with panel indication. This means that the UE having multi panel capability can calculate L1-RSRP in each panel. This mechanism can be the starting point of the consideration whether UE can treat each RSs as coming from different direction and reduce beam sweeping number.
Proposal 3: Rel-17 FeMIMO multi panel UE L1-RSRP reporting mechanism can be used as one of the factors whether UE can reduce beam sweeping number.
3. Conclusion
In this contribution, we proposed our views on FR2 multi Rx chain DL reception requirements.
Observation 1: Even if M and P equal 1, and if TSSB = 20ms is assumed, the measurement period cannot be less than 160ms. In real deployment situation, it is difficult to set P = 1, thus the measurement period might be larger than 160ms.
Observation 2: CSI reporting period less than 160ms cannot be used even if the spec allows 4, 5, 8, 10, 16, 20, 40, 80, 160, and 320ms periodicity.
Proposal 1: The reduced number should be at least 6 based on HST requirement.
Observation 3: The measurements RSs come from single direction, it seems to be difficult to reduce the beam sweeping number.
Proposal 2: Multi-TRP and/or dual TCI state condition can be pre-condition that two RSs are treated as coming from different direction.
Proposal 3: Rel-17 FeMIMO multi panel UE L1-RSRP reporting mechanism can be used as one of the factors whether UE can reduce beam sweeping number.
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