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The preliminary definition and work split for test cases on spatial relation switching resulted in the folloiwng set of test cases and associated allocation to companies: 
	TC 1: MAC-CE based spatial relation switch associated with a known  DL-RS in EN-DC
	Mediatek

	TC 2: RRC based spatial relation switch associated with a known DL-RS in EN-DC
	Huawei

	TC 3: MAC-CE based spatial relation switch associated with a known  DL-RS in SA
	Ericsson

	TC 4: RRC based spatial relation switch associated with a known DL-RS in SA
	Nokia






Ericsson is handling TC3: MAC-CE based spatial relation switch associated with a known DL-RS in SA, and a CR introducing the test case is provided in [1].
In this contribution we share some background information to make it easier to follow the intention behind the choices made when specifying the test case configuration.
Discussion
The test case concerns MAC-CE based spatial relation switching to a spatial relation that is associated with a known DL-RS.
The corresponding core requirement, whose fulfillment by the UE is to be verified, is captured in TS 38.133 clause 8.12.3: 
8.12.3	MAC-CE based spatial relation switch delay
If the target spatial relation associated to DL RS is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + 1 when beamCorrespondenceWithoutUL-BeamSweeping sets to 1 where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].  
The core requirement applies to MAC-CE based spatial relation switching for PUCCH as well as the same for SRS. We propose that in this initial test case, we are focusing on the switching time associated with PUCCH. We can further discuss whether to introduce additional test cases that verify switching time for SRS.
The specification text currently states that the core requirement is applicable under the condition that the UE has reported capability of beam correspondence without UL beamsweeping, i.e. has reported beamCorrespondenceWithoutUL-BeamSweeping set to 1. As in the future the core requirement may evolve to also include UEs for which beam correspondence is established through UL beamsweeping, we suggest that in addition to in the test case referring to the core requirement in clause 8.12.3, it shall be mentioned explicity that the test case is applicable to UE that is supporting beam correspondance without UL beamsweeping.
As for the test configuration, we suggest it to be based on one cell with signals from two angles of arrival, AoA0 and AoA1, with minimum 30 degrees separation, similar to how TCI state switching test cases are composed. The UE is configured with a single TCI state associated with SSB0, and with two spatial relations each associated with SSB0 and SSB1, respectively. SSB0 is received from AoA0 and SSB1 from AoA1. The DL-RS associated with the TCI state, i.e., SSB0, is tracked by the UE and is therefore fulfilling the known condition for the associated spatial relation. In order to additionally allow SSB1 to fulfil the known condition, the UE is configured with periodic L1-RSRP reporting (ssb-index-RSRP). Periodicity of CSI reporting can be up to 320 slots. We suggest using reporting period of 160 slots which corresponds to 20ms in the 120 kHz SCS numerology, and which is on par with the conventionally used SMTC cycle for test cases in FR2. For the L1-RSRP measurement, we further propose timeRestrictionForChannelMeasurement to be set, which has a bearing on the L1-RSRP measurement period (M=1).
We further propose the test configuration to be based on constant signal power levels. Even with static signal levels, we suggest two time periods to be defined, T1 and T2. The purpose of T1 is to secure that side conditions are fulfilled, i.e. that SSB1 and associated spatial filter are known, before the MAC-CE with the spatial relation indication for PUCCH is received by the UE. Downlink beam sweeping is assumed for the L1-RSRP measurement (impacting the measurement period by a factor N=8). Moreover it is assumed that there are no measurement gaps, but the measured signal is within the SMTC window (further impacting the measurement period by a factor P=3). Thus the L1-RSRP measurement period becomes M×N×P×TSSB = 1×8×3×20ms = 480ms. Hence a suitable duration of T1 is 0.5s. For T2 it is assumed that the time period starts when the MAC-CE is received by the UE. As the UL spatial relation switching shall be short, the duration of T2 can be kept short. A duration of 0.2s for T2 should be enough.
The expectancy on the test equipment is that it can determine whether a signal is best received via a first probe or a second probe. Throughout T1, the test equipment is transmitting SSB0 as well as PDCCH/PDSCH from probe0 and SSB1 from AoA1 from probe0, and receiving PUCCH/PUSCH using probe0. During T2 after the switch has been carried out, the test equipment is still transmitting SSB0 as well as PDCCH/PDSCH from probe0, and SSB1 from probe1, but shall now expect to receive PUCCH/PUSCH via probe1.
Summary and Conclusion
In this contribution we have provided some background information on the proposed test case for MAC-CE based spatial relation info switching.
A CR for introducing the test case is provided in [1].
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