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In RAN1 #106-e meeting, the following agreements and working assumptions on DL transmission schemes and TRP-based frequency offset pre-compensation schemes for HST-SFN deployment were achieved:
	Agreement
Support the following combination of the transmission schemes
· Single-TRP PDCCH + Rel-17 Scheme 1 PDSCH
· Single-TRP PDCCH + Rel-17 TRP-based pre-compensation PDSCH
· FFS: Other combinations of the transmission scheme 
Note: The PDSCH corresponds to the PDSCH scheduled by DCI formats 1_1 and 1_2.

Agreement
For Rel-17 TRP-based pre-compensation scheme, indication of carrier frequency for uplink transmission (Doppler frequency reporting) in TRP-based pre-compensation scheme is supported using 
· Option 1 Implicit from RAN1#102-e agreement
· FFS enhancements to SRS (e.g multiple SRS resource in a set) to improve the accuracy of frequency estimation
For Option1, some companies raised concerns that there is no consensus on the benefit and the applicability of this scheme in FDD.
For Option1, some companies raised concerns that there is no benefit in low SNR scenarios.

Agreement
For TRP -based pre-compensation
· Alt-1: QCL parameters are dropped from the second TCI state of the indicated TCI codepoint containing two TCI states

Conclusion
For Variant A and B (if supported)
· For frequency offset pre-compensation QCL -like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step is supported by implementation without specification impact

Agreement
Confirm working assumption from RAN1#105e meeting without modification:
For TRP -based pre-compensation, Variant A (based on RAN1#103-e meeting agreement) is supported as QCL types/assumption, when the same DMRS port(s) are associated with two TCI states.
· FFS: Support of Variant B 

Agreement
In CA scenario support RRC configured set of the serving cells which can be addressed by a single MAC CE for activation of two TCI states of CORESET with the same CORESET ID for all the BWPs in the indicated CCs set
· FFS: Whether to reuse Rel-16 RRC parameters or introduce new RRC parameters.
· FFS: UE capability
· FFS: Whether/How to update the CORESET that is not configured to SFN scheme in the indicated CCs set

Agreement
If enableTwoDefaultTCI-States is configured and at least one TCI codepoint indicates two TCI states and time offset between the reception of the DL DCI and the PDSCH is less than the threshold timeDurationForQCL, default beam(s) for Rel-17 enhanced SFN PDSCH (scheme 1 or if supported TRP-based pre-compensation) reception:
· Alt 1: Reuse rule to determine TCI states as defined for Rel-16 PDSCH scheme-1a
This is a UE optional feature

Agreement
For PDSCH reception scheduled by DCI format 1_0, [1_1 and 1_2], if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL 
· Support configuration when there is no TCI field in the DCI scheduling PDSCH
· UE applies the state(s) of the scheduling CORESET when receiving the PDSCH 
· if there are two active TCI states for the CORESET, UE applies the both QCL assumption of the CORESET that schedules the PDSCH when receiving the PDSCH 
· otherwise, UE applies the one active TCI state of the CORESET when receiving the PDSCH
· FFS if the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL
This is a UE optional feature

Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or if TRP-based pre-compensation is supported in FR2) is configured and CORESET is indicated with two TCI states, and scheduling offset for AP CSI-RS is less than the threshold and enableTwoDefaultTCIStates is not configured
· If there is no other DL signal on the same symbol, use one of two TCI states as default beam for aperiodic CSI-RS reception, i.e.
· using one TCI state of the CORESET with the lowest CORESET ID in the latest slot as default beam for aperiodic CSI-RS reception. If there are two activated TCI states for the CORESET with the lowest CORESET ID, one of two TCI states will be selected, i.e. always selects the first TCI state if the CORESET has two TCI states
· If there is other DL signal on the same symbol, reuse Rel-15/16 mechanism

Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is configured and two TCI states are activated for at least one CORESET, support the following configuration of RS for BFD
· For implicit configuration 
· Alt 1-2: RS of CORESETs with both single and two TCI states are used
FFS: The maximum number of BFD RS and details on RS determination

Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or if TRP-based pre-compensation is supported in FR2) is configured, and if the CORESET with the lowest ID in the active DL BWP is indicated with two TCI states 
· If PL-RS and spatial relation information are not configured for PUCCH and enableDefaultBeamPL-ForPUCCH is configured in FR2 
· For single-TRP PUCCH transmission, select the first TCI state of the CORESET as default beam and PL RS 
· If PUSCH scheduled by DCI format 0_0 and enableDefaultBeamPL-ForPUSCH0-0 is configured in FR2, and if PUCCH resource is not configured on active UL BWP in the cell or if spatial relation is not configured in any PUCCH resource on active UL BWP in the cell, 
· For single-TRP PUSCH transmission scheduled by DCI format 0_0, select the first TCI state of the CORESET as default beam and PL RS 
· If PL-RS and spatial relation information are not configured for SRS and enableDefaultBeamPL-ForSRS is configured in FR2 
· For single-TRP SRS resource, select the first TCI state of the CORESET as default beam and PL RS 
· FFS other details, if any 
· These are UE optional features 

Agreement
When a CORESET is activated with two TCI states which overlaps with another CORESET, support extension of Rel-15 prioritization rule for PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD
· FFS: Prioritization rule considers CORESETs indicated with 1 and/or 2 TCI states 
· Supports identifying two QCL-TypeD properties for multiple overlapping CORESETs
· UE capability is introduced
· FFS other details
· FFS: Strive to have same / similar solution as discussed under AI 8.1.2.1

Conclusion
No RAN1 specification impact on how to calculate hypothetical BLER for BFD


In this contribution, we share our views on the enhancements for HST-SFN deployment scenario.
Combination of transmission schemes for PDCCH and PDSCH
In RAN1 #106-e meeting, the following combinations of transmission schemes for PDCCH and PDSCH has been discussed and agreed: 
· Single-TRP PDCCH + Rel-17 Scheme 1 PDSCH
· Single-TRP PDCCH + Rel-17 TRP-based pre-compensation PDSCH
In last meeting, one controversial issue is whether Rel-17 SFN-ed PDCCH can schedule S-TRP PDSCH. In our opinion, since the reliability requirement of PDCCH is higher than requirements of PDSCH, SFN-ed PDCCH also can schedule S-TRP PDSCH even if both PDCCH and PDSCH are configured with Rel-17 SFN-ed transmission scheme by RRC. Therefore, the combination of Rel-17 SFN-ed PDCCH and S-TRP PDSCH also can be supported. Besides, for the flexible configuration for PDSCH and PDCCH with different transmission schemes, the RRC parameters for Rel-17 SFN-ed scheme indication can be configured for PDSCH and PDCCH independently.
Proposal 1: 
· The following combinations of transmission schemes for PDCCH and PDSCH are supported:
· Rel-17 scheme 1 PDCCH + single-TRP PDSCH;
· Rel-17 TRP-based pre-compensation PDSCH + single-TRP PDSCH.
Proposal 2: 
· Separated RRC parameters are used for Rel-17 SFN-ed scheme indication for PDCCH and PDSCH. 
Identification of SFN-ed PDSCH transmission scheme
In RAN1#104bis e-meeting, the following agreement on identification of scheme 1 was achieved:
· Scheme 1 for PDSCH is identified by
· New RRC parameter and the number of TCI states indicated by DCI
· FFS RRC configuration details, e.g., per BWP or per CC
· FFS whether or not restriction to a single CDM group for DM-RS is also supported
The first issue is whether the RRC parameter for Rel-17 HST-SFN scheme 1 indication is indicated per-BWP or per-CC. In Rel-16, the RRC parameter for M-TRP transmission scheme identification is configured per BWP. Since Rel-17 HST-SFN scheme 1 is also a transmission scheme for M-TRP, configuration per BWP for its identification should be supported. In last e-meeting, some companies argued that if the RRC parameter for Rel-17 HST-SFN scheme 1 indication was configured per BWP, it might beyond UE’s capability for a UE not support dynamic switching between scheme 1 and S-TRP when the DCI indicates BWP switching from a BWP configured with Rel-17 HST-SFN scheme 1 to a BWP configured with S-TRP transmission. In our opinion, it can be avoided by configuring all the BWPs with same transmission scheme.
The second issue for identification of scheme 1 is whether or not restricting the DMRS ports for scheme 1 to a single CDM group. Restricting the DMRS ports for scheme 1 to a single CDM group is preferred since it has lots of advantages. For example, if all the DMRS ports for PDSCH transmission with scheme 1 are restricted to be in a single CDM group, dynamic switching of scheme 1 with SDM 1a can be achieved without increase DCI overhead. In such condition, if a TCI codepoint associated with 2 TCI states is indicated and the DMRS port(s) of PDSCH are within one CDM group, the PDSCH is SFN-ed transmitted with the scheme 1; if a TCI codepoint associated with 2 TCI states is indicated and DMRS port(s) of PDSCH are in two CDM groups, the PDSCH is transmitted with SDM 1a. If dynamic switching of scheme 1 and SDM 1a is not supported, the DCI overhead for DMRS ports indication can be reduced by restricting the DMRS ports of PDSCH with scheme 1 to be in a single CDM group. If a UE is configured with scheme 1, new tables including only states for DMRS ports within one CDM group can be used for antenna port indication. For example, for DMRS type 1, if the max length of front-load DMRS is one symbol, and all DMRS ports are within CDM group 0, Table 1 can be used for antenna port indication for scheme 1 and 1 bit DCI overhead can be saved compared to DMRS ports indication in Rel-16. 
Table 1: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	1
	0,1

	3
	2
	0

	4
	2
	1

	5
	2
	0,1

	6-7
	Reserved
	Reserved



Proposal 3: 
· The new RRC parameter identifying scheme 1 for PDSCH is configured per BWP. 
Proposal 4: 
· For PDSCH transmitted with Rel-17 HST-SFN scheme 1, 
· Restricting the DMRS ports of the PDSCH within one CDM group;
· New tables for antenna port indication are supported. 
SFN-ed PDCCH transmission 
Activation TCI states for PDCCH across multiple CCs
In CA scenarios, gNB can configure a CC/serving cell set through the RRC parameters simultaneousTCI-UpdateList, which may include multiple CCs/serving cells. Then gNB can activate the TCI state(s) of the PDCCH of the multiple CCs/serving cells in one CC/serving cell set through a MAC-CE signaling. In last meeting, a single MAC CE is supported to activate two TCI states of CORESET with the same CORESET ID for all BWPs in the indicated CCs set by RRC configuration. 
However, since M-TRP transmission schemes for PDCCH are supported in Rel-17, the transmission schemes of each CC/serving cell might be different, and one or two TCI states might be activated for different CCs/serving cells. So whether CCs/serving cells with different transmission scheme can be configured in a CC/serving cell set should be studied and discussed for this feature. In our opinion, for the flexibility of NR system, CCs/serving cells with different transmission schemes for PDCCH can be configured in a CC/serving cell set. Besides, this enhanced feature can depend on UE capability. If UE supports different transmission schemes for PDCCH in different CCs/serving cell, CCs/serving cells with different transmission schemes for PDCCH can be configured in a CC/serving cell set.
If CCs/serving cells with different transmission scheme can be configured in a CC/serving cell set, one issue will be introduced that one CORESET of one CC/ serving cell in a CC/serving cell set is activated of two TCI states by MAC-CE, but there are other CORESETs of one CC/ serving cell in a CC/serving cell set not configured with SFN scheme in this CC/serving cell set.
For example, there is a CC/serving cell set containing {serving cell#0, serving cell#1, serving cell#2} by RRC signaling. CORESET#1 in serving cell#0 is activated of two TCI states by MAC-CE, so this CORESET is transmitted with SFN transmission scheme by RRC signaling, but CORESET#1 in serving cell#1 is not configured with SFN transmission. At this time, how the UE updates the TCI states of CORESET#1 in serving cell#1 is not clear. So there are two following alternatives to solve this issue:
· Alt 1: The TCI states of other same ID CORESETs of one CC/ serving cell in a CC/serving cell set can be determined by one of two active TCI states by this single MAC-CE, i.e. the first one of two TCI states activated by MAC-CE.
· Alt 2: This feature only can apply for the CORESETs of CC/serving cell with the same PDCCH transmission scheme in a CC/serving cell set.
For Alt 1, one or two TCI states of CORESETs with different transmission schemes can be activated simultaneously by one single MAC-CE. Compared with Alt 1, Alt 2 has big restriction for transmission schemes and lack of flexibility. Therefore, Alt 1 is slightly preferred.
Proposal 5: 
· If one CORESET of one CC/ serving cell in a CC/serving cell set is activated of two TCI states by MAC-CE but there are other CORESETs not configured with SFN scheme in this CC/serving cell set, the following alternatives can be considered,
· Alt 1: The TCI states of other same ID CORESETs of one CC/ serving cell in a CC/serving cell set can be determined by one of two active TCI states by this single MAC-CE, i.e. the first one of two TCI states activated by MAC-CE.
· Alt 2: This feature only can apply for the CORESETs in CC/serving cell with the same PDCCH transmission.
Enhancements on PDCCH monitoring 
In Rel-15/16, if multiple CORERSETs in overlapping PDCCH monitoring occasions have different QCL-TypeD properties, UE monitors PDCCH only in the CORESET(s) having the same QCL-TypeD property as the CORESET corresponding to the CSS with lower index, if any; otherwise, to the USS set with the lowest index.
In Rel-17, one CORESET can be activated with two TCI states corresponding to two QCL-TypeD properties by MAC-CE command. In the 106-e meeting, the extension of Rel-15 prioritization rule for PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD was supported based UE capability. In such scenarios, the prioritization rule considers CORESETs indicated with 1 and/or 2 TCI states needs to be further studied and discussed. Highest priority can be still based on Rel-15 rule (CSS in lowest CC wit highest priority, etc.). As shown below, detail rules can be considered according to different UE capability.
If a UE is capable to monitor multiple CORERSETs with different QCL-TypeD properties in overlapping monitoring occasion, UE can monitor the CORESET with up to two TCI states associated to two QCL-typeD properties. The following enhancement scheme can be considered:
· UE monitors PDCCHs in a CORESET that corresponding to the CSS with lowest index, if any; otherwise, to the USS set with the lowest index,
· If the CORESET is associated with only one TCI states of QCL-TypeD, one SFN-ed CORESET including TCI state of this CORESET can be monitored too. And other CORESET that associated with the same TCI state(s) as these two CORESETs can also be monitored.
· If the CORESET is associated with two TCI states corresponding to two QCL-TypeD properties, any other CORESETs that have been configured with qcl-Type set with same 'typeD' properties or a subset of these two QCL-TypeD as the CORESET can also be monitored.
If a UE is not capable to monitor multiple CORERSETs with different QCL-TypeD properties in overlapping monitoring occasion, UE can monitor only one TCI state corresponding to QCL-TypeD property. The following enhancement scheme can be considered: 
· UE monitors PDCCHs only in a CORESET that corresponding to the CSS with lowest index, if any; otherwise, to the USS set with the lowest index,
· If the CORESET is indicated by only one TCI state corresponding to QCL-TypeD property, and other CORESETs that have been configured with qcl-Type set to same 'typeD' properties as the CORESET can also be monitored.
· If the CORESET is indicated by two TCI states corresponding to two QCL-TypeD properties, this CORESET could not be monitored by UE. And UE can only monitor other CORESETs that be indicated only one TCI state same as the first TCI states associated QCL-TypeD property in this CORESET.
Proposal 6:
· For PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD properties, the following priority rule is supported:
· If a UE is capable to monitor multiple CORERSETs with different QCL-TypeD properties, 
· If the first CORESET is associated with only one TCI states of QCL-TypeD, one SFN-ed CORESET including TCI state of this CORESET can be monitored too. And other CORESET that associated with the same TCI state(s) as these two CORESETs can also be monitored.
· If the first CORESET is associated with two TCI states corresponding to two QCL-TypeD properties, any other CORESETs that have been configured with qcl-Type set with same 'typeD' properties or a subset of these two QCL-TypeD as the CORESET can also be monitored.
· If a UE is not capable to monitor multiple CORERSETs with different QCL-TypeD properties, 
· If the first CORESET is indicated by only one TCI state corresponding to QCL-TypeD property, and other CORESETs that have been configured with qcl-Type set to same 'typeD' properties as the CORESET can also be monitored.
· If the first CORESET is indicated by two TCI states corresponding to two QCL-TypeD properties, this CORESET could not be monitored by UE. And UE can only monitor other CORESETs that be indicated only one TCI state same as the first TCI states associated QCL-TypeD property in this CORESET.
Enhancements on BFR
In RAN1#106-e meeting, the following agreement for BFR was achieved. 
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is configured and two TCI states are activated for at least one CORESET, support the following configuration of RS for BFD
· For implicit configuration 
· Alt 1-2: RS of CORESETs with both single and two TCI states are used
FFS: The maximum number of BFD RS and details on RS determination

Based on agreement above in the last meeting, the maximum number of BFD RS should be studied and discussed. In our opinion, BFD RSs should be extended for more accurate beam detection and failure recovery, and this issue can be discussed together with AI 8.1.2.3.
The second issue needed to be discussed is the details on BFD RS determination. When SFN-ed transmission scheme for PDCCH is configured, the RSs for the two TCI states associated by a CORESET are RSs that UE can receive simultaneously. If all of the two RSs are failed, it is more likely the SFN-ed transmission would be failed. However, based on current agreement, 2 BFD RSs determined by UE may be associated with same TRP or different TRPs. If the 2 BFR RSs are associated with same TRP, beam failure may be reported when the other TRPs are still works; if the 2 BFR RSs are associated with different TRPs, it can’t guarantee that two BFS RSs are associated with one SFN-ed CORESET, so two SFN beams can’t be detected accurately and simultaneously. So we suggest that BFD RS(s) can be determined in CORESET level, i.e. if a spatial relation RS for a CORESET is determined to be a BFD RS, all the spatial relation RSs for the CORESET are determined to be BFD RSs. With this enhancement, RSs of CORESETs with both single and two TCI states can be extended and used for BFD and RSs for up to two CORESETs. For the CORESETs associated with two TCI states, two SFN-ed beams can be detected and measured jointly for matching true SFN-ed channel condition. For further enhancement, the CORESET associated with two TCI states can be detected with higher priority. If there is no CORESET associated with 2 TCI states, the RS for CORESET associated with one TCI state also can be used for BFD. 
Similar as implicit BFD configuration, it’s important for UE to detect and measure two SFN-ed beams simultaneously for explicit BFD configuration. Therefore, defining new BFD RS pairs is preferred for explicit BFD configuration. 
Proposal 7: 
· The maximum number of BFD RSs should be extended and discussed together with AI 8.1.2.3.
Proposal 8: 	
· For BFD configuration for Rel-15/16 cell specific BFR,
· For implicit configuration,
· BFD RS(s) are determined in CORESET level, i.e., if a spatial relation RS for a CORESET is determined to be a BFD RS, all the spatial relation RSs for the CORESET are determined to be BFD RSs;
· RSs for up to two CORESETs can be determined as BFD RSs;
· For explicit configuration, defining CSI-RS resource or SSB pairs as BFD RS is supported (Alt 2-1).
Enhancements on frequency offset pre-compensation
In last e-meeting, Variant A was agreed to be supported for TRP-based pre-compensation. Whether Variant B is supported for TRP-based pre-compensation is still under discussion. In this section, we provide our analysis and evaluations on Variant A and Variant B for frequency offset pre-compensation. 
For simplicity, we present the transmission schemes with PDSCH under the scenario with 2 TRPs as example. Note that the schemes discussed in this section apply to both PDCCH and PDSCH, and the transmission schemes can be extended to the scenarios with multiple TRPs. The following detail procedures are considered for these two variants:
· Variant A: DMRS is SFN-ed transmitted from all TRPs with UE-specific frequency offset pre-compensation in each TRP; one TRS is transmitted from a reference TRP for Doppler properties estimation and another TRS is transmitted from the other TRP, both TRS resources are transmitted without frequency offset pre-compensation and used for delay properties estimation.
· Variant B: DMRS is SFN-ed transmitted from all TRPs with UE-specific frequency pre-compensation in each TRP; one TRS is transmitted from a reference TRP for Doppler properties estimation, and another TRS is SFN-ed transmitted for delay properties estimation, both TRS resources are transmitted without frequency offset pre-compensation.
The difference of QCL assumption Variant A and Variant B is whether 2 TRP-specific TRS resources are used for delay properties estimation or an SFN-ed TRS resource is used for delay properties estimation. 
The performance comparison for different schemes is provided in Fig. 1 and Fig. 2. In the simulation, we assume that UE is located in the middle of 4 TRPs. And in Fig. 1, the simulation results with CFO = 0.05 ppm in each TRP and Doppler shift adjustment delay of 128ms due to the periodicity of SRS transmission in each pre-compensation scheme are provided. In the evaluations, 4 TRPs are assumed and PDSCH/DMRS is SFN-ed transmitted from 4 TRPs. Since up to 2 TCI states are supported, for enhanced scheme 1 and pre-compensation Variant A, we assume that TRS 1 is SFN-ed transmitted from the 2 TRPs in front of the train and TRS 2 is SFN-ed transmitted from the 2 TRPs behind the train; For pre-compensation Variant B, we assume that TRS 1 is SFN-ed transmitted from the 2 TRPs in front of the train, TRS 2 is SFN-ed transmitted from the 4 TRPs. More simulation assumptions can be found in Table I in the Appendix, and more simulation results can be found in [1]. 
The following observations can be obtained from the simulation results that:
When CFO and Doppler shift adjustment delay are not considered, 
· Compared to Rel-15 SFN-ed PDSCH transmission scheme, obvious performance gain can be achieved by the solutions with frequency offset pre-compensation.
· Similar performance can be achieved by pre-compensation Variant A and Variant B, and both pre-compensation schemes outperform scheme 1 without pre-compensation.
When CFO and Doppler shift adjustment delay in pre-compensation schemes are considered,
· Compared to Rel-15 SFN-ed PDSCH transmission scheme, obvious performance gain can be achieved by the solutions with frequency offset pre-compensation.
· Similar performance can be achieved by pre-compensation Variant A and Variant B, and their performance is worse than scheme 1 without pre-compensation. That’s because when CFO in each TRP and Doppler shift adjustment delay are considered, the Doppler profile cannot be well eliminated for schemes with frequency offset pre-compensation. 
[image: ]
Figure 1 Performance comparisons of different schemes without CFO and delay in each TRP
[image: ]
Figure 2 Performance comparisons of different schemes with Delay = 128 ms and CFO = 0.05 ppm in each TRP
Based the above observations, both Variant A and B can achieve significantly performance gain compared to Rel-15 SFN-ed transmission scheme. Since Variant A and B have similar performance and pre-compensation Variant A is already supported, Variant B is not needed.
Proposal 9: 
· For the enhanced transmission scheme with frequency pre-compensation, Variant B of TCI states indication for PDCCH/PDSCH is not supported.
Conclusions
In this contribution, we provide our views on the enhancement for Rel-17 HST-SFN deployment scenarios. We have the following observations and proposals:	
Proposal 1: 
· The following combinations of transmission schemes for PDCCH and PDSCH are supported:
· Rel-17 scheme 1 PDCCH + single-TRP PDSCH;
· Rel-17 TRP-based pre-compensation PDSCH + single-TRP PDSCH.
Proposal 2: 
· Separated RRC parameters are used for Rel-17 SFN-ed scheme indication for PDCCH and PDSCH. 
Proposal 3: 
· The new RRC parameter identifying scheme 1 for PDSCH is configured per BWP. 
Proposal 4: 
· For PDSCH transmitted with Rel-17 HST-SFN scheme 1, 
· Restricting the DMRS ports of the PDSCH within one CDM group;
· New tables for antenna port indication are supported.
Proposal 5: 
· If one CORESET of one CC/ serving cell in a CC/serving cell set is activated of two TCI states by MAC-CE but there are other CORESETs not configured with SFN scheme in this CC/serving cell set, the following alternatives can be considered,
· Alt 1: The TCI states of other same ID CORESETs of one CC/ serving cell in a CC/serving cell set can be determined by one of two active TCI states by this single MAC-CE, i.e. the first one of two TCI states activated by MAC-CE.
· Alt 2: This feature only can apply for the CORESETs in CC/serving cell with the same PDCCH transmission.
Proposal 6:
· For enhancements on PDCCH monitoring of multiple CORESETs in overlapping monitoring occasion with different QCL-TypeD properties, the priority rule can be based on Rel-15 rule (CSS in lowest CC wit highest priority, etc.)
· If a UE is capable to monitor multiple CORERSETs with different QCL-TypeD properties, 
· If the first CORESET is associated with only one TCI states of QCL-TypeD, one SFN-ed CORESET including TCI state of this CORESET can be monitored too. And other CORESET that associated with the same TCI state(s) as these two CORESETs can also be monitored.
· If the first CORESET is associated with two TCI states corresponding to two QCL-TypeD properties, any other CORESETs that have been configured with qcl-Type set with same 'typeD' properties or a subset of these two QCL-TypeD as the CORESET can also be monitored.
· If a UE is not capable to monitor multiple CORERSETs with different QCL-TypeD properties, 
· If the first CORESET is indicated by only one TCI state corresponding to QCL-TypeD property, and other CORESETs that have been configured with qcl-Type set to same 'typeD' properties as the CORESET can also be monitored.
· If the first CORESET is indicated by two TCI states corresponding to two QCL-TypeD properties, this CORESET could not be monitored by UE. And UE can only monitor other CORESETs that be indicated only one TCI state same as the first TCI states associated QCL-TypeD property in this CORESET.
Proposal 7: 
· The maximum number of BFD RSs should be extended together with AI 8.1.2.3.
Proposal 8: 	
· For BFD configuration for Rel-15/16 cell specific BFR,
· For implicit configuration,
· BFD RS(s) are determined in CORESET level, i.e., if a spatial relation RS for a CORESET is determined to be a BFD RS, all the spatial relation RSs for the CORESET are determined to be BFD RSs;
· RSs for up to two CORESETs can be determined as BFD RSs;
· [bookmark: _GoBack]For explicit configuration, defining CSI-RS resource or SSB pairs as BFD RS is supported (Alt 2-1).
Proposal 9: 
· For the enhanced transmission scheme with frequency pre-compensation, Variant B of TCI states indication for PDCCH/PDSCH is not supported.
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Appendix
Table-I Link level simulation assumptions for HST-SFN
	Parameter
	Value

	Propagation condition
	4-tap channel model

	TRP layout
	Ds=700m, Dmin=150m

	Carrier frequency
	3.5 GHz

	Speed
	500 km/h

	BW
	20 MHz

	SCS
	30 KHz

	Number of RBs for PDSCH
	50 PRBs

	Duplexing 
	TDD

	TDD pattern
	DDDDDDDSUU

	gNB antenna configuration
	2Tx

	UE antenna configuration
	2Tx

	DMRS configuration
	DMRS type 1, 1+1+1

	TRS configuration
	Periodic of 10ms, 2-slot pattern

	MCS
	MCS 13 based on 64QAM table

	Rank
	Rank 1
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