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1 Introduction
Last meeting, a big CR which captures LTM L1-RSRP measurement accuracy requirements and test cases was endorsed [1]. We found some general issues to be addressed. This contribution provides analysis on these issues.
2. Discussion
2.1 Test cases for Cell switch
In the test cases for cell switch delay, 50ms is given to activate TCI state as shown below. The time is enough for intra-frequency case but may be not enough for inter-frequency case.
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As shown in Fig. 1, the first gap occasion after early TCI state activation command maybe comes before the time that UE has decoded the MAC CE. In this case, the first gap occasion can not be used for T/F tracking. UE has to use the second gap occasion after early TCI state activation command which is also the first gap occasion after “Tcmd”. And 50ms is not enough with 40ms gap period.
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Fig.1 

We understand that it is also related to an open issue in core part as highlighted below, i.e., Tfirst-SSB is the first SSB occasion or the one overlapped with gap. If the final agreement in core part is Option 2, this issue does not exit. In the test cases, we think it is better to have enough margin in each procedure, so we propose to change “50ms” to “100ms” for inter-frequency cell switch test cases, i.e., A.6.3.x.2 and A.7.3.x.3. It is also fine to us to change “50ms” to 65ms, 70ms and some others.
	Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
Ad hoc Agreement
<Agreement>
· Introduce a new clause to define time gap between early TCI state activation and cell switch or PDCCH ordered RACH
· When TCI state is known, if UE receives early TCI state activation command at slot n, UE shall have activated the TCI state in slot n + THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where TOk=0 if the TCI state is already in previous active TCI state list, otherwise TOk=1.
· for intra-frequency and inter-frequency without gap:
· Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· for inter-frequency with gap:
· Option 1: Tfirst-SSB is the time to the first SSB occasion overlapped with MGL after slot n + THARQ +.
· Option 2: Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· Reuse legacy known TCI state activation condition in legacy TCI state switching requirements
· Support both known and unknown TCI state in FR1
· FFS: the conditions of unknown TCI state in FR1
· FFS: Discuss whether to consider the case that candidate cell’s SSB or PL-RS is outside active BWP in FR2
· FFS: Discuss whether and how to consider the case that UE cannot finish T/F tracking in one SSB/gap period, i.e., 
· Multiple frequency layers in FR1
· Multiple cells in FR2
· FFS: Discuss whether and how to consider unknown TCI state in FR2
· FFS: whether to consider addition time for PL-RS measurement




Proposal 1: Change “T3 ends 50ms after the candidate cell TCI state activation MAC CE transmission” to “T3 ends 50ms 100ms after the candidate cell TCI state activation MAC CE transmission” for inter-frequency cell switch test cases, i.e., A.6.3.x.2 and A.7.3.x.3.
2.2 Test cases for L1-RSRP measurement
In the test cases for L1-RSRP measurement, in order to report different RSRP value in T1 and T2, the RSRP difference in T1 and T2 is as large as 10 more dB. For intra-f and inter-f without gap, M=1 according to core part requirements, i.e., the first measurement occasion should be used to derive the measurement result. Due to sudden and large RSRP changes from T1 to T2 in both serving cell and neighbor cell, if SSB occasion comes immediately after the start of T2 (as shown in Fig.2), UE may have no time to adjust its AGC. As long as the first SSB occasion does not come immediately after the start of T2 (as shown in Fig.3), UE can use serving cell’s DL to adjust AGC. Therefore, we propose to have a limitation on the start point of T2 for intra-f and inter-f without gap L1-RSRP measurement test cases to solve this issue.
In A.6.6.x.1 (Intra-frequency SSB based L1-RSRP measurement in FR1), A.7.6.X.1	(Intra-frequency SSB based L1-RSRP measurement in FR2) and A.7.6.Z.1 (Inter-frequency SSB based L1-RSRP measurement without measurement gap in FR2), according to the SSB configuration used, SSB is on the first one or two slots in even SFNs, so we propose to add the limitation that T2 starts at the beginning of a frame with an odd SFN. In A.6.6.z.1 (Inter-frequency SSB based L1-RSRP measurement without measurement gap), according to the SSB configuration used, SSB is on the first slot in odd SFNs, so we propose to add the limitation that T2 starts at the beginning of a frame with an even SFN. Thus, there will be some time gap between the starting point of T2 and the first SSB occasion in T2.
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Fig. 2
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Fig. 3

Proposal 2: In A.6.6.x.1 and A.7.6.Z.1 add a limitation that T2 starts at the beginning of a frame with an odd SFN. In A.6.6.z.1, add a limitation that T2 starts at the beginning of a frame boundary with an even SFN.

Regarding the test requirements, as shown in Fig. 4, there may be some time gap between the report occasion and the time UE finishes the first round of measurement. Therefore, the test requirements should consider measurement delay + report delay considering the worst case.
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Fig. 4

Proposal 3: In LTM L1-RSRP test cases, the test requirements should consider measurement delay + report delay considering the worst case.
[bookmark: _Hlk166171670]2.3 Definition of L1-RSRP relative accuracy requirements
[bookmark: _Hlk142679663]In the endorsed big CR, relative accuracy is defined as 
· Intra-f: L1-RSRP measured from one SSB compared to the largest measured value of L1-RSRP among all SSBs of the cell(s) on the same frequency
· Inter-f: the L1-RSRP measured from one SSB from one cell compared to the largest measured value of L1-RSRP among all SSBs measured from another cell on another frequency

Here it is always the strongest SSB which is the reference to compare to, which follows legacy definition of relative accuracy L1-RSRP measurement. In legacy L1 measurement report, the largest L1-RSRP value is reported as an absolute value with 7 bits and the others are reported as differential L1-RSRP with 4-bits. As the largest L1-RSRP of serving cell will be always included in the L1 measurement report, we think it is reasonable to use the strongest SSB as a reference. When it comes to LTM, due to the limitation of UCI size, the strongest SSB may not always be configured in a particular L1 measurement report. We think it is more reasonable to define L1-RSRP relative accuracy similar as L3 measurement, that is the relative accuracy between any two SSBs. 
More specifically, the definition is
· The intra-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on the same frequency, or between any two L1-RSRP levels measured on the same cell.
· The inter-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on a different frequency.
Proposal 4: The intra-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on the same frequency, or between any two L1-RSRP levels measured on the same cell.
The inter-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on a different frequency.
During offline discussion, we see different understandings on the applicable cases of intra-f and inter-f relative accuracy requirements. 
· It is common understanding that intra-f relative accuracy requirements are applicable to case A (in Fig. 5), i.e., two SSBs from cells on the same frequency as serving cell. The issue is whether intra-f relative accuracy requirements are applicable to case B, i.e., two SSBs from cells on the same frequency but not the same frequency as serving cell. 
· For inter-f relative accuracy requirements, it is common understanding that they are applicable to Case C, i.e., SSBs from cells on different frequencies and both cells are not on the same frequency of serving cell. The issue is whether inter-f relative accuracy requirements are applicable to Case D, i.e., one SSB is on serving cell frequency, another is on a different frequency.
In legacy, as only L1 measurement on cells with the same frequency of serving cell is supported, we don’t need to the above two issues didn’t exist. But now inter-f L1 measurement is supported. If following relative accuracy definition for L3 measurement, intra-f relative accuracy requirements shall be applicable to case B and inter-f relative accuracy requirements shall be applicable to case D. We slightly prefer to follow relative accuracy definition in L3 measurement as it reflects the nature of definition.
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Fig. 5
Proposal 5: Intra-f relative accuracy requirements are also applicable to two SSBs from cells on the same frequency but not the same frequency as serving cell. Inter-f relative accuracy requirements are also applicable to the case that one SSB is on serving cell frequency and another is on a different frequency.
3 Summary
In this paper, we provide some views on performance requirements for LTM. We have the following proposals:
Proposal 1: Change “T3 ends 50ms after the candidate cell TCI state activation MAC CE transmission” to “T3 ends 50ms 100ms after the candidate cell TCI state activation MAC CE transmission” for inter-frequency cell switch test cases, i.e., A.6.3.x.2 and A.7.3.x.3.
Proposal 2: In A.6.6.x.1 and A.7.6.Z.1 add a limitation that T2 starts at the beginning of a frame with an odd SFN. In A.6.6.z.1, add a limitation that T2 starts at the beginning of a frame boundary with an even SFN.
Proposal 3: In LTM L1-RSRP test cases, the test requirements should consider measurement delay + report delay considering the worst case.
Proposal 4: The intra-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on the same frequency, or between any two L1-RSRP levels measured on the same cell.
The inter-frequency relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the value of L1-RSRP measured from another SSB of the cell(s) on a different frequency.
Proposal 5: Intra-f relative accuracy requirements are also applicable to two SSBs from cells on the same frequency but not the same frequency as serving cell. Inter-f relative accuracy requirements are also applicable to the case that one SSB is on serving cell frequency and another is on a different frequency.
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During T3, for Test 1A and 1B:¢'

- At the start of T3, UE receives candidate cell TCI state activation MAC CE for Cell 2. <

- InTest 1A, CandidateTCI-State#l is activated. <
- In Test 1B, CandidateTCI-State#] and CandidateTCI-UL-State#] is activated.<

- T3 ends 50ms-100ms after the candidate cell TCI state activation MAC CE transmission.<

- InTest 2A and 2B, T3 is skipped.<
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