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Introduction
In last meeting, good progress on R16 CSI-RS based L3 measurement WI was achieved. Several WFs were approved in [1], [2], [3]. In [3], there was one FFS issue on scheduling restriction as below:
· When UE performs CSI-RS intra-frequency measurements in a TDD band 
· FFS: UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and [1] OFDM symbols before and after each consecutive CSI-RS symbols
Additionally, most of the agreements achieved in this WI are now captured in [4]. However some detailed descriptions in the spec needs revision. Therefore we have some text proposals and the associated CR in [5].
This contribution provides some discussion on these issues.
Discussion on remaining issues in scheduling restriction
In [4], scheduling restrictions for SSB based L3 measurements are specified for the following 3 cases:
1) TDD band: When UE performs intra-frequency SSB measurements in a TDD band, UE is not expected to be scheduled with PUCCH/PUSCH/SRS on related symbols;
2) [bookmark: _GoBack]Different Numerology: For UE do not support simultaneousRxDataSSB-DiffNumerology, when UE performs intra-frequency SSB measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1, UE is not expected to be scheduled with PUCCH/PUSCH/SRS/ PDCCH/PDSCH/TRS/CSI-RS for CQI on related symbols;
3) Beam sweeping: When UE performing measurements on FR2, the UE is not expected to be scheduled with PUCCH/PUSCH/SRS/PDCCH/PDSCH/TRS/CSI-RS for CQI on related symbols
In our understanding if scheduling restriction is defined in 38.133, there are 2 alternatives:
· Alt1: For the case 2) and case 3) above, it means there is no RRM requirement for the case scheduling happens, i.e. requirements only applies to the case if the corresponding symbols are not scheduled.
· Alt2: For the case 1), it is quite different, since in clause 11.1.1 of TS 38.213[6] it is clearly stated that the UE will prioritize UL transmission only if there is no applicable scheduling restriction defined in TS 38.133.
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.

Therefore, in our understanding, if scheduling restriction is defined in 38.133, it means there are always CSI-RS measurement requirements no matters there is scheduling or not, i.e. scheduling will be limited by CSI-RS measurement. On the other hand, if scheduling restriction is NOT defined in 38.133, according to 38.213, it is automatically no requirement for CSI-RS if UE detects DCI formats indicating UE to transmit in related symbols, i.e. CSI-RS measurements will be “pre-empted” by scheduling.
Since CSI-RS is quite different from SSB in the following aspects:
a. The time domain window for CSI-RS measurements would be different from SSB, defining scheduling restriction especially for this TDD case will lead to much more restrictions on scheduling, hence may have quite big impact on this flexible TDD feature.
b. Since 5 samples for CSI-RS measurements are agreed in last meeting, even there is no requirement to CSI-RS measurement if some DCIs indicate related scheduling, it does not means the UE has totally no chance to guarantee the measurement performance. It can be left for UE implementation.
c. Similar issue happened when neighbor cell CSI-RS is pre-empted by neighbor cell URLLC type scheduling, as the feedback LS from RAN1 [7] clearly stated that there should be no requirement for CSI-RS measurements, which means scheduling is prioritized over CSI-RS measurements.
Based on above analysis, we have the following proposal:
Proposal 1 Do not introduce scheduling restriction for TDD band in R16 CSI-RS based L3 measurement requirements. 
Discussion and text proposal on the number of layers
In last meeting, the following agreements were achieved.
· SSB and CSI-RS for mobility configured in the same MO should be considered as 2 layers;
· Only one MO corresponding to one frequency layer is considered in R16 for requirements definition;
· Number of SSB layers should include SSB for mobility and that as associatedSSB for CSI-RS mobility;
· The ssbfrequency is counted only once if the ssbfrequency for mobility and associated SSB are the same, or ssbfrequency and SMTC in multiple MOs are the same
However, these agreements are not reflected in [4]. Therefore, we propose to capture them in clause 9.1.3 and 9.10 so as to provide clear information in the spec how to count SSB layers and CSI-RS layers. One example text proposal for EN-DC case, i.e. 9.1.3.2, is listed in red below and details can be found in [6].
[bookmark: _Toc535476004]9.1.3.2	EN-DC: Maximum allowed layers for multiple monitoring
…
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM (one GSM layer corresponds to 32 carriers) layers. The UE shall be capable of monitoring a total of at least 7 + NCSI effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above defined combination of NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA PCell and NR inter-frequency carriers configured by PSCell, NCSI equals 1 if UE supports CSI-RS based L3 measurement, and NCSI =0 otherwise.
It is counted as one SSB layer if the ssbfrequency and the corresponding SMTC is
-	configured in ssb-ConfigMobility in any MeasObjectNR, or
-	configured in associatedSSB of CSI-RS-ResourceConfigMobility in any MeasObjectNR
It is counted as one CSI-RS layer if a frequency layer is the centre frequency of all CSI-RS resources in any CSI-RS-ResourceConfigMobility.
If both ssb-ConfigMobility and csi-rs-ResourceConfigMobility are configured in the same MeasObjectNR, they are counted as 1 SSB layer and 1 CSI-RS layer.
When the E-UTRA PCell and PSCell configures the same NR carrier frequency layer to be monitored by the UE in synchronous intra-band EN-DC, this layer shall be counted only once to the total number of effective carrier frequency layers provided that the SFN-s and slot boundaries are aligned, unless the configured NR carrier frequency layers to be monitored have
…
9.10.1	Introduction
This clause contains general requirements on the UE regarding CSI-RS based measurement reporting in RRC_CONNECTED state. The requirements are split in intra-frequency and inter-frequency measurements requirements.  
The requirements in this clause apply, provided:
-	Only one MO is configured on the CSI-RS layer, and
-  all CSI-RS resources in the same MO have the same bandwidth, and
-  associated SSB is configured and detected, and
-	associated SSB is QCLed with the corresponding CSI-RS resources in FR2, and
-	the CSI-RS resources on one frequency layer are configured within a window of up to 5ms where the measurements of CSI-RS on the frequency layer are to be performed.
…
9.10.3.2	Requirements applicability
[Unless otherwise stated in the clause 9.10.3, if the associated SSB of the CSI-RS is counted as one seperate SSB layer in addtion to the SSB layers for SSB based measurements, the requirements for this associated SSB layer follows the same requirements as SSB based measurements defined in 9.3. ]
The associated SSB layer of the CSI-RS follows the same requirements as SSB based measurements defined in 9.3

Proposal 2  Capture last meeting agreements on the number of layers in TS 38.133.
Discussion and text proposal on side conditions for CSI-RS measurements
In current TS 38.133[4], for intra-frequency measurement, the side condition for SSB measurement is captured in clause 9.10.2.2. In our understanding, some of these side conditions are not for the detection of SSB, but for the measurement of SSB, which is irrelevant to the CSI-RS measurement. Additionally, whether a cell is detectable or not should be defined in SSB based requirements, i.e. clause 9.2. Therefore, we prefer to remove the side conditions for SSB measurement in clause 9.10.2.2. The text proposal is provided in red as below.
9.10.2.2	Requirements applicability
…
An intra-frequency cell shall be considered detectable when for each relevant CSI-RS and associated SSB:
-	The associated SSB of the cell being identified or measured is detectable. The associated SSB shall be considered detectable when it meets the side condition of SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
-	CSI-RSRP related side conditions given in clauses 10.1.x and 10.1.x for FR1 and FR2, respectively, for a corresponding Band,
-	CSI-RSRQ related side conditions given in clauses 10.1.x and 10.1.x for FR1 and FR2, respectively, for a corresponding Band,
-	CSI-SINR related side conditions given in clauses 10.1.x and 10.1.x for FR1 and FR2, respectively, for a corresponding Band,
-	CSI_RP and CSI Ês/Iot according to Annex B.2.x for a corresponding Band.
-	SS-RSRP related side conditions given in clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.

Proposal 3  Remove the side condition for SSB measurement in clause 9.10.2.2 of TS 38.133
Discussion and text proposal on number of cell and beams for CSI-RS measurements
In last meeting, RAN4 has achieved the following agreements in [2].
· The cells to be monitored based on CSI-RS can be the same set or a subset of the cells monitored based on SSB;
· The number of CSI-RS resource/beams to be monitored can be at least 
· For intra-frequency measurement for FR1: 32
· For intra-frequency measurement for FR2: 32
· For inter-frequency measurement for FR1: 14
· For inter-frequency measurement for FR2: 24
· For each FR2 band, UE is only required to measure neighbour cell CSI-RS on the CSI-RS layer, whose associated SSB should be on the same SSB layer as the one where UE is required to measure neighbour cell SSB.
In current TS 38.133 [4], for intra-frequency measurement, the number of cells to be monitored is captured as 8 for FR1 and 6 for FR2. However, in our understanding, RAN4 has not achieved such agreements. The agreement shows that the cells to be monitored should be the same or a subset of that of SSB. Therefore, we propose to remove the exact number of cells to be monitored in TS 38.133.
Additionally, there is no agreement on the relation between CSI-RS for RRM and CSI-RS for RLM. Even there is similar wording for SSB based requirement, it seems unnecessary for the CSI-RS, since RRM and RLM can be totally different resources that configured for different purpose. Therefore the associated description in clause 9.10.2.2 should be removed.
Moreover, for FR2 band, there is some restrictions on the number of cells to be monitored. Such restriction is missing in clause 9.10.3.2.
The overall text proposals are provided below in red.
9.10.2.3	Number of cells and number of CSI-RS
9.10.2.3.1 Requirements for FR1
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements for at least:
-	8 identified cells, and
-	32 CSI-RSs with different CSI-RS index and/or PCI on the intra-frequency layer, and where the number of CSI-RSs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS CSI-RS resources. 
-  The cells to be monitored based on CSI-RS are the same set or a subset of the cells monitored based on the layer of the associated SSB
9.10.2.3.2 Requirements for FR2
For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements for at least:
-	6 identified cells, and
-	32 CSI-RSs with different CSI-RS index and/or PCI, and 
-  The cells to be monitored based on CSI-RS are the same set or a subset of the cells monitored based on the layer of the associated SSB 
where this single intra-frequency layer shall be:
...
9.10.3.3.2	Requirements for FR2
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements for at least:
-	24 CSI-RSs with different CSI-RS index and/or PCI on the inter-frequency layer.
-	The cells to be monitored based on CSI-RS are the same set or a subset of the cells monitored based on the [layer the associated] SSB.
For each FR2 band, UE is only required to measure neighbour cell CSI-RS on the CSI-RS layer, whose associated SSB should be on the same SSB layer as the one where UE is required to measure neighbour cell SSB.

Proposal 4  Remove the exact number of cells to be monitored in TS 38.133.
Proposal 5  The description on relation between CSI-RS for RRM and CSI-RS for RLM is removed.
Conclusion
Based on above analysis, we have following proposals.
Proposal 1  Do not introduce scheduling restriction for TDD band in R16 CSI-RS based L3 measurement requirements.
Proposal 2  Capture last meeting agreements on the number of layers in TS 38.133.
Proposal 3  Remove the side condition for SSB measurement in clause 9.10.2.2 of TS 38.133
Proposal 4  Remove the exact number of cells to be monitored in TS 38.133.
Proposal 5  The description on relation between CSI-RS for RRM and CSI-RS for RLM is removed.
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