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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111][bookmark: OLE_LINK18][bookmark: OLE_LINK19]In the last RAN4 meeting, WF on L1/L2 inter-cell mobility was approved. In this contribution [1], some open issues on RRM core requirements maintenance for L1/L2 based inter-cell mobility are further discussed.
2. Discussion
PDCCH-order RACH on neighbor cell
Delay requirements
The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
[bookmark: _Hlk132896914]The WF on the value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command in the last meeting is duplicated as follows [1]:
	<Way Forward>: Further discuss the following option:
· Option 1 (Apple, CATT, MTK): In PDCCH ordered RACH delay, TSSB is:
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP
· TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
· Option 1a (MTK): in the definition of TSSB, the PDCCH-order decoding time is assumed as 1 slot.
· the time to first SSB transmission after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is within active BWP
· the time to first SSB transmission overlapped with MGL after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is outside active BWP.
· Option 2 (vivo): For the time to wait for the 1st SSB transmission, Tfirst-SSB should be 
· the SSB periodicity of the candidate cell when SSB is within active BWP, or 
· the measurement gap periodicity when SSB is outside active BWP.
· TSSB-proc = 2 ms should be counted in TSSB


Generally, the description on the definition of the time for T/F tracking in option 1 is better for us. In our view, it is reasonable to use the same description as Tfirst-SSB in MAC-CE based TCI state switch delay. The legacy descriptions in clause 8.15.3 in TS 38.133 are as follows [2]:

	If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive UE-dedicated PDCCH/PDSCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. The UE shall be able to receive UE-dedicated PDCCH/PDSCH with the old TCI state until slot n+ THARQ +  where THARQ (in slot) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3];
-	Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
-	TSSB-proc = 2 ms; 
-	TOk = 1 if target TCI state is not in the active TCI state list for PDSCH/PDCCH, 0 otherwise.


According to the above wording highlighted, and considering cases of SSB within and outside active BWP for L1-RSRP measurement, we prefer the description in option 1. 
For option 2, we agree that 2ms for TSSB-proc should also be included in TSSB, and the definition in option 1 is for Tfirst-SSB_ RACH. Considering that the framework of option 2 is clearer and the description in option 1 is more similar to the existing spec, we suggest combining option 1 and option 2 and using use an equation like TSSB = Tfirst-SSB_ RACH + 2ms in the spec, and then we can additionally clarify the definition of Tfirst-SSB_ RACH like option 1, which as follows:
TSSB = Tfirst-SSB_RACH + TSSB-proc, 
· Tfirst-SSB_ RACH is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP
· Tfirst-SSB_RACH is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
-	TSSB-proc = 2 ms;
Proposal 1: In PDCCH ordered RACH delay, TSSB = Tfirst-SSB_RACH + TSSB-proc, 
· Tfirst-SSB_RACH is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP.
· Tfirst-SSB_RACH is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
· TSSB-proc = 2 ms;
The CR reflecting above proposal is in [3].
For whether to define PDCCH-order decoding time for TSSB, we agree that the first SSB transmission is also related to when the PDCCH-ordered RACH is decoded, so a little relaxation on Tfirst-SSB_ RACH is also acceptable for us. The relaxation can be further discussed.
Proposal 2: Considering the time for PDCCH-ordered RACH decoding, a little relaxation on Tfirst-SSB_RACH is also acceptable. 
· The relaxation can be further discussed.
How to capture the exception case of  in RAN4
In the last meeting, RAN4 has agreed to capture the PDCCH ordered Random Access delay for LTM in a new section 6.2.2C.2 in TS 38.133 [2]. And RAN4 agreed to capture the exception case that has no UL timing requirements in 38.133 for PDCCH order RACH. The agreement is as follows:
	<Agreement>
· Capture in CR the previous agreement:
· Capture the exception case that has no UL timing requirements in 38.133 for PDCCH order RACH, and further check offline based on the CR.


However, according the draft bigCR endoresed in the last meeting, the exception case that has no UL timing requirements are not captured in both clause 7.1.2 and clause 6.2.2C.2, which are separately for UL transmit timing requirements and PDCCH ordered Random Access delay [4].
Therefore, it is suggested to further capture the exception case that has no UL timing requirements in TS 38.133, both in clause 7.1.2 and clause 6.2.2C.2 is acceptable for us. Where to capture the exception case in TS 38.133 should be further discussed.
The CR for PDCCH ordered Random Access delay in this meeting reflecting the exception case [3].
Observation 1: The exception case that has no UL timing requirements are not captured in the both clause 7.1.2 and clause 6.2.2C.2, which are separately for UL transmit timing requirements and PDCCH ordered Random Access delay.
Proposal 3: It is suggested to further capture the exception case that has no UL timing requirements in TS 38.133.
Proposal 4: It is suggested to determine which clause to capture the exception case that has no UL timing requirements.
· Option 1: Clause 7.1.2 for UL transmit timing requirements.
· Option 2: Clause 6.2.2C.2 for PDCCH ordered Random Access delay.
L1-RSRP measurement requirements
Issue 2-4-4: Spec organization
The Way Forward on spec organization for LTM in the last meeting is duplicated as follows [1]:
	<Way Forward >: Further discuss the following option:
· Option 1 (vivo): 
· Observation 1: LTM L1 measurement and reporting is separate from legacy L1 measurement and reporting. This is different from R17 ICBM.
· Observation 2: RAN1 has agreed that LTM CSI reports have higher priority than all legacy CSI Reports configured under CSI-ReportConfig in case of collision. Hence, it is nature that gNBs will prevent collisions in CSI reporting occasions as far as possible so as to ensure performance of legacy CSI reporting.
· Proposal: Capture all LTM L1 measurement requirements, including serving cell L1 measurement requirements in 9.14.


In our view, the above option is an optimization of the spec and makes reading clearer for everyone. Considering that LTM L1 measurement and reporting is already separate from legacy L1 measurement and reporting in TS 38.133 [2], and it is different from R17 ICBM requirements, so capturing all LTM L1 measurement requirements including serving cell L1 measurement requirements in clause 9.14 is also fine for us.
Proposal 5: Capture all LTM L1 measurement requirements, including serving cell L1 measurement requirements in 9.14.
RAN2 LS
In the last meeting, RAN2 discussed RAN1/RAN4 feature lists and sent an LS to RAN1 and RAN4 for the following questions [5]:
	Question 1: Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?
Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements. RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?


For Question 1, RAN2 has made the agreement that there is no further assumptions whether L3 measurements can be used or not to trigger LTM [5]. In our view, we think that RAN4 assume that a common understanding is that LTM need to be triggered by L1 measurement and reporting, and RAN4 has defined the corresponding test cases for LTM based on this understanding in the last meeting. In addition, the definition of LTM is L1/L2 - Triggered Mobility, so it is inconsistent with the definition of LTM if L3 measurements can also be used to trigger LTM. Therefore, we prefer to assume that intra-frequency and inter-frequency LTM need to be triggered by intra-frequency and inter-frequency L1 measurement and reporting.
Observation 2: It is inconsistent with the definition of LTM if L3 measurements can also be used to trigger LTM.
Proposal 6: Reply RAN2 that RAN4 only consider intra-frequency and inter-frequency LTM triggered by intra-frequency and inter-frequency L1 measurement and reporting.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on RRM core requirements maintenance for L1/L2 based inter-cell mobility. From this discussion we have derived the following observations and proposals:
Proposal 1: In PDCCH ordered RACH delay, TSSB = Tfirst-SSB_RACH + TSSB-proc, 
· Tfirst-SSB_RACH is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP.
· Tfirst-SSB_RACH is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
· TSSB-proc = 2 ms;
Proposal 2: Considering the time for PDCCH-ordered RACH decoding, a little relaxation on Tfirst-SSB_RACH is also acceptable. 
· The relaxation can be further discussed.
Observation 1: The exception case that has no UL timing requirements are not captured in the both clause 7.1.2 and clause 6.2.2C.2, which are separately for UL transmit timing requirements and PDCCH ordered Random Access delay.
Proposal 3: It is suggested to further capture the exception case that has no UL timing requirements in TS 38.133.
Proposal 4: It is suggested to determine which clause to capture the exception case that has no UL timing requirements.
· Option 1: Clause 7.1.2 for UL transmit timing requirements.
· Option 2: Clause 6.2.2C.2 for PDCCH ordered Random Access delay.
Proposal 5: Capture all LTM L1 measurement requirements, including serving cell L1 measurement requirements in 9.14.
Observation 2: It is inconsistent with the definition of LTM if L3 measurements can also be used to trigger LTM.
Proposal 6: Reply RAN2 that RAN4 only consider intra-frequency and inter-frequency LTM triggered by intra-frequency and inter-frequency L1 measurement and reporting.
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