[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk115385387][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 104bis-e 	R4-2216362
Electronic Meeting, Oct. 10 – Oct. 19, 2022

Source: 	vivo
Title: 	Discussion on remaining issues in inter-cell beam managements in R17 feMIMO
Agenda Item:	4.5.1.2
Document for:	Discussion
Introduction
In RAN4 104-e meeting, WF on inter-cell beam management is agreed in [1]. 
Based on all above information, we provide our views on the remaining issues in R17 inter-cell beam management.
Discussion 
<On the sharing factor design for inter-cell L1 measurement>
In last meeting, the sharing factor for FR2 inter-cell L1 measurement was discussed and 3 options were captured in [1]. For this issue, the CR [2] is agreed based on option 1 and 3, while the solution is put in square brackets for companies to check. In the following Figure 1 we further explain the meaning of option 3.
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Figure 1  Illustration of sharing between SSB of SC and SSB of CDP when both SMTC and GAP are configured. The assumed periodicity: SSB of SC = 10 ms, SSB of CDP = 20ms, SMTC = 40ms, GAP = 40ms
Firstly, in Figure 1, not all SSB occasions are overlapped with SMTC and GAP. For the SSB at 0, 30, 40, 70, they are not overlapped with either SMTC or GAP, and therefore can be counted for L1 measurements.
The ratio of remaining SSB occasion for SC is 0, 30, 40, 70, totally 4 out-of-8 SSB occasions. Then the ratio of remaining SSB occasion for SC is 1/PSC = (1 – TSSB/SMTC – TSSB /GAP) = 1-1/4-1/4 = 1/2. 
The ratio of remaining SSB occasion for CDP is 0, 40, totally 2 out-of-4 SSB occasions. Then the ratio of remaining SSB occasion for CDP is 1/PCDP = (1 – TSSB_CDP/SMTC) = 1-1/2 = 1/2.
Since for the case in Figure 1, the total number of SSB occasions can calculated as:
· For SC, max(MGRP, TSMTC)/TSSB = 4;
· For CDP, max(MGRP, TSMTC)/TSSB_CDP = 2;
Therefore, within duration max(MGRP, TSMTC), the total number of left SSB occasions for SC is max(MGRP, TSMTC)/TSSB * 1/PSC = 2. The number of left SSB occasions for CDP is max(MGRP, TSMTC)/TSSB * 1/PCDP = 1. Clearly, SC has more SSB occasions left. Therefore, the measurement of CDP SSB is prioritized over measurement of SC SSB. This can be formulated as
· If max(MGRP, TSMTC)/TSSB * 1/PSC > max(MGRP, TSMTC)/TSSB * 1/PCDP, i.e. PSC*TSSB < PCDP*TSSB_CDP, then the sharing factor for SC is P = , which is aligned with agreements in RAN4-102e. On the other side, sharing factor for CDP is P = PCDP. 
· If max(MGRP, TSMTC)/TSSB * 1/PSC = max(MGRP, TSMTC)/TSSB * 1/PCDP, i.e. PSC*TSSB = PCDP*TSSB_CDP, then equal number of SSB occasions are left, and the sharing factor for SC is P = 2*PSC, for CDP is P = 2*PCDP, since the L1 measurement is performed with one Rx beam at a time.
Regarding option 2, it would result in further relaxation to the L1 measurement of SC if the periodicity of CDP SSB is much larger than SC SSB. Take Figure 2 as example:
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Figure 1  Illustration of sharing between SSB of SC and SSB of CDP when both SMTC and GAP are configured. The assumed periodicity: SSB of SC = 10 ms, SSB of CDP = 40ms, SMTC = 80ms, GAP = 80ms
If option 1 or 3 is adopted, then the sharing factor for SC is 8/5=1.6
If option 2 is adopted, the sharing factor for CDP is 8/7*2 = 16/7 = 2.3. The measurement delay is further increased by nearly 50% compared to option 1 or 3.
Hence option 2 is not preferred.
Proposal 1  Remove square brackets for L1 measurement sharing factor in TS 38.133.

<On scheduling restrictions for L1 measurements>
In last meeting, the following remaining issues were captured in [1].
Issue 2-4-1 Scheduling restriction for dynamic TDD
· Option 1:
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
· Option 1a:
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on non-serving cell overlaps with serving cell UL slots. In addition, one OFDM symbol before and after SSB should also be considered because of TA.
· Option 2:
· Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
· Option 3:
· For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, RAN 4 has agreed that the timing offset between serving cell and cell with different PCI should be less than CP, thus no need to introduce additional 1 slot scheduling restriction even considering dynamic TDD.


In TS 38.213, the following is captured.
‘For unpaired spectrum operation for a UE on a cell in a frequency band of FR1, and when the scheduling restrictions due to RRM measurements [10, TS 38.133] are not applicable, if the UE detects a DCI format indicating to the UE to transmit in a set of symbols, the UE is not required to perform RRM measurements [10, TS 38.133] based on a SS/PBCH block or CSI-RS reception on a different cell in the frequency band if the SS/PBCH block or CSI-RS reception includes at least one symbol from the set of symbols.’
Based on above, it is already clear in RAN1 spec that there is no RRM measurement requirements when L1 measurements is overlapped with uplink in dynamic TDD. We are OK to clarify that longer delay for this case is expected, but introducing scheduling restriction would be make dynamic TDD feature broken.
[bookmark: _Hlk115386392]Proposal 2  Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots. Clarify longer L1 measurement delay is expected for this case.

<On applicability of inter-cell L1 measurement requirements when configured with R16/R17 features>
In current TS 38.133, the following note is added in 9.5.4.1. 
[Editor’s Note: FFS PSC = 1 for HST scenario]
Moreover, the requirements in 9.13.4.1 is still not confirmed for FR1 and FR2 HST scenario.
For FR1 HST, it is actually introduced in R16. There is no restriction in RAN2 spec that inter-cell L1 measurements can not be configured with HST related signalling simultaneously. Actually we think FR1 HST can be one important scenario for R17 ICBM. Therefore, we prefer to remove square brackets and related editor notes related to FR1 HST.
Proposal 3  Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR1 HST. The square brackets related to FR1 HST should be removed.
For FR2 HST, in our understanding it is even more important scenario for ICBM. However, whether one panel or two panels can be assumed needs further discussion. Since the simultaneous reception with different QCL-D is currently discussed in R18. However, we are OK to confirm that R17 ICBM can be applicable to FR2 HST while one active UE panel is assumed.
Proposal 4  Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR2 HST, with the assumption that only one active UE panel is used.
In R17, the measurement gap enhancements are discussed in parallel WI. It has significant impact to L1 measurements requirements of intra-cell case. In our view, it worth to discuss whether RRM requirements are specified for the case when inter-cell L1 measurements and R17 gap enhancement related feature are configured simultaneously. If companies agree not to specify requirements for this case, then probably we can add some notes to clarify the applicability of the requirements.
[bookmark: _Hlk115385775]Proposal 5  Clarify in TS 38.133 that there is no R17 requirements when inter-cell L1 measurements and R17 enhance gap related features are configured simultaneously to one UE.

<On RE overlapping LS>
In last meeting, the LS from RAN1 was discussed. One remaining issue has been left
Issue 2-6-2: Whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
· Option 1:
· No.
· Option 2:
· Clarify that performance degradation is expected when overlapping happen in RAN4 spec.
· Option 3:
· Clarify that there is no UE requirement when overlapping happen in RAN4 spec.
· Option 4:
· Define scheduling restriction to avoid overlap between SSB and data on the same RE in RAN4 spec.


The RAN1 discussion based on reply LS from RAN4 will be taken. RAN4 may wait RAN1’s conclusion and see whether any updates are needed.
Proposal 6  RAN4 can revisit whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
Conclusions
Based on above analysis, we have following proposals.
Proposal 1  Remove square brackets for L1 measurement sharing factor in TS 38.133.
Proposal 2  Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots. Clarify longer L1 measurement delay is expected for this case.
Proposal 3  Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR1 HST. The square brackets related to FR1 HST should be removed.
Proposal 4  Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR2 HST, with the assumption that only one active UE panel is used.
Proposal 5  Clarify in TS 38.133 that there is no R17 requirements when inter-cell L1 measurements and R17 enhance gap related features are configured simultaneously to one UE.
Proposal 6  RAN4 can revisit whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
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