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Introduction
In RAN1#106bis-e, a few agreements were made for HST-SFN deployment enhancements to help down select the supported schemes and identify the combinations of PDSCH and PDCCH schemes for deployments involving HST-SFN schemes. In addition, other agreements were made related to identifying the default beam as well as beam failure detection process. In this contribution we provide our views on these HST-SFN deployment proposals, more specifically we discuss further details of the Doppler pre-compensation mechanism, as well as PDCCH enhancements for multi-TRP SFN scenarios.
HST-SFN Deployment
In RAN1#106bis-e [1], the following agreements were made for HST-SFN deployment, as well as for PDCCH enhancements under SFN transmission, as follows

	Working Assumption
Reuse legacy Rel-16 RRC parameters simultaneousTCI-UpdateList1, simultaneousTCI-UpdateList2 to define 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.

Agreement
If CSI-RS other than those configured with repetition set to 'on' is overlapping in the time domain with CORESET with two TCI states, support the first TCI state of the CORESET as the default TCI assumption for the CSI-RS.

Agreement
· Support combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH 
· This is optional UE feature
· Note: The support of such combination scheme is for URLLC use-case only.

Agreement
Enhanced SFN (scheme 1 or TRP-based pre-compensation scheme) for PDCCH and PDSCH is configured by using separate per-BWP RRC parameters
· In Rel-17, all downlink BWPs (except initial BWP and FFS: BWP-DownlinkCommon) within a CC should be the same configuration of SFN scheme

Agreement
When SFN PDSCH is not configured by RRC, for PDSCH reception scheduled by DCI format 1_0, 1_1, 1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL,
· For DCI format 1_1/1_2, support both configurations with and without TCI state field.
· [If enableTwoDefaultTCIStates is not configured,] for both cases with and without TCI state field,
· If enhanced SFN PDCCH transmission scheme 1 is configured and the lowest CORESET ID in the latest slot is indicated with two TCI states, select the 1st TCI state of the two TCI states of the CORESET as default beam for the PDSCH reception
· FFS: Whether above applies for TRP-based pre-compensation if TRP-based pre-compensation is agreed to be support in FR2
· Otherwise, UE applies the one active TCI state of the CORESET with the lowest controlResourceSetId in the latest slot when receiving the PDSCH 

Agreement
For CSS associated with SFN CORESET, study the following alternatives and down-select in RAN1#107e:
· Alt 2: UE doesn’t expect PDCCH candidates in CSS to be associated with CORESET activated with two TCI states, except for CSS type 3 associated with CORESET configured with scheme 1
· Alt 3: If PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1.
· For CSS type 3 associated with CORESET configured with scheme 1, both TCI states can be applied for the CSS reception.
Agreement
When CORESET is indicated with two TCI states
· One BFD RS pair for SFN CORESET is counted as two BFD RSs
· FFS: Increase the maximum number of monitored BFD RSs to X.
· X is UE capability
· X = 2, 3, 4, FFS other values of X
Agreement
When two TCI states are activated for a CORESET, NBI RS can be configured as follows
· Alt 4-1: Using the existing Rel-15 NBI configuration based on single SSB / CSI-RS resource
· FFS addition support of Alt 4-2: two new beam identification CSI-RS resource sets / new beam identification CSI-RS resource pairs or SSB pairs



Doppler pre-compensation scheme variants
UL RS-based Pre-compensation
[bookmark: _Hlk84007227]In RAN1#106-e [2], it was agreed to support network-based Doppler pre-compensation with implicit Doppler reporting under Variant A. In Table 1, we present a version of Variant A of the Doppler pre-compensation scheme, with Doppler estimation based on SRS, as follows
	Step 1:
· TRP1 transmits TRS0 at carrier frequency fc
· TRP2 transmits TRS1 at carrier frequency fc
Step 2: 
· UE receives TRS0 and TRS1 at frequencies fc+fd1 and fc+fd2, respectively
· UE transmits SRS at a frequency based on one of the two TRSs, e.g., based on TRS0 with carrier frequency fc+fd1 
Step 3:
· TRP1 and TRP2 receive SRS at frequencies fr1 =fc+2fd1 and fr2 =fc+fd1+fd2, respectively
· A centralized node, e.g., gNB computes the delta frequency shift ∆fr between the received SRS at TRP1 and TRP2 respectively, so that ∆fr = fd1 - fd2 
· TRP1 and TRP2 transmit DMRS0 at frequencies ft1 =fc and ft2 =fc+∆fr, respectively, which is expected to be received at frequency fc+fd1


[bookmark: _Ref79146434]Table 1. Pre-compensation Scheme for HST-SFN
As shown above, the proposed offset frequency pre-compensation scheme helps align the receive frequency of the DMRS to fc+fd1 from both TRPs, and hence reduces the UE decoding complexity. Note that the TRS transmission of the proposed scheme is TRP-specific, i.e., each TRP transmits a separate TRS, similar to HST Scheme 1. For this scenario, the DMRS symbols received at the UE would be aligned in frequency with that of the TRS transmitted from one TRP (TRP1), whereas the TRS from the other TRP (TRP2) would not be aligned with the DMRS, and hence cannot be QCLed with the DMRS for PDSCH with respect to Doppler characteristics. On the other hand, the delay characteristics of the channel can be inferred from both TRSs. In light of that, one TRS corresponding to the TRP whose DMRS is not pre-compensated should be QCLed with ‘QCL-typeA’ with the DMRS for PDSCH, whereas the other TRS corresponding to the TRP whose DMRS is pre-compensated should be QCLed with the DMRS for PDSCH with respect to ‘Average delay’ and ‘Delay spread’. This setup matches Variant A in the list of alternatives for QCL assumptions that was derived in RAN1#103-e [3]. 
The proposed version of the Doppler pre-compensation scheme with TRP-specific TRS transmission is compatible with Variant A of the QCL assumptions

Backward-compatible Doppler pre-compensation scheme
A few companies have expressed their interest in supporting a backward compatible Doppler pre-compensation scheme to support legacy UEs. In order to achieve that, one straightforward approach would be transmitting at least one TRS in SFN manner, so that legacy UEs can only track this TRS. In light of that, a modified version of the aforementioned Doppler pre-compensation scheme that supports backward compatibility for legacy UEs is discussed in Table 2 as follows
	Step 1:
· TRP1 transmits TRS0 at carrier frequency fc
· Both TRP1 and TRP2 transmit TRS1 in SFN manner at carrier frequency fc
Step 2: 
· Legacy UE: tracks TRS1 only and ignores TRS0
· Rel. 17 UE: receives TRS0 at frequency fc+fd1, as well as TRS1 
· Rel. 17 UE: transmits SRS at a frequency based on TRS0, i.e., transmits SRS with frequency fc+fd1 
Step 3:
· TRP1 and TRP2 receive SRS at frequencies fr1 =fc+2fd1 and fr2 =fc+fd1+fd2, respectively
· A centralized node, e.g., gNB computes the delta frequency shift ∆fr between the received SRS at TRP1 and TRP2 respectively, so that ∆fr = fd1 - fd2 
· TRP1 and TRP2 transmit DMRS0 at frequencies ft1 =fc and ft2 =fc+∆fr, respectively, which is expected to be received at the Rel. 17 UE at frequency fc+fd1


[bookmark: _Ref79147313]Table 2. Backward-compatible pre-compensation scheme for HST-SFN
One advantage of the backward-compatible pre-compensation scheme is that it can help decouple the estimation of the Doppler-related and delay-related large-scale fading parameters, such that the TRP-specific TRS (TRS0) is used to track the Doppler characteristics, whereas the SFNed TRS (TRS1) can be used to estimate the delay characteristics, which matches Variant B QCL assumptions. On the other hand, legacy UEs cannot be supported with the non-backward compatible scheme in Section 2.1.1, and a third TRS (TRS2) needs to be transmitted from different TRPs (in SFN manner). One advantage of the non-backward compatible scheme over the backward compatible scheme is that it shares the same TRS transmission mechanism as that of Scheme 1, leading to facilitating the switching between both schemes, as well as facilitating the implementation since both schemes can be supported using common algorithms for TRS reception. In our opinion, supporting both the Doppler pre-compensation scheme and HST-SFN Scheme 1 may be necessary, for instance HST-SFN Scheme 1 can be useful in case the network has exhausted the SRS resources, whereas the Doppler pre-compensation scheme can be used when the UE fails to properly estimate the two Doppler shifts from the two TRPs. Therefore, we prefer the default pre-compensation scheme proposed in Table 1 with two TRSs transmitted in TRP-specific manner to support Rel. 17 UEs, and we don’t see the need to support two variants of the Doppler pre-compensation scheme.
Supporting one Doppler pre-compensation scheme suffices to achieve the gains of Doppler pre-compensation approach
1. Variant B is not supported for QCL assumptions of the Doppler pre-compensation scheme 

Support of Doppler pre-compensation scheme in FR2
In RAN1#106-e, network-based Doppler pre-compensation scheme was agreed to be supported at least for FR1, whereas extending the scheme to FR2 was left FFS. Proponents of extending the support of the pre-compensation scheme to FR2 claim that extending the support to FR2 is not expected to require further specification impact from RAN1 perspective. One other justification that was provided is that the larger Doppler shift in FR2 compared with FR1 would require better handling of the Doppler shift via extending the network-based pre-compensation scheme to FR2. In our opinion, although it is true that the Doppler shift scales proportionally with the carrier frequency, the sub-carrier spacing in FR2 is also expected to be larger compared with that of FR1, and hence the impact of Doppler shift (in units of RE) is not expected to scale proportionally with the frequency. On the other hand, opponents of supporting HST-SFN scheme to FR2 believe there are implementation hurdles for supporting network-based pre-compensation scheme in FR2, and also that there is no sufficient performance analysis to show the gains of this scheme in FR2. Due to the limited time towards the completion of Rel. 17 RAN1 specification, as well as lack of analysis available, we suggest as a compromise solution that RAN1 agrees to extend the support of network-based pre-compensation to FR2 as an optional UE feature, with adding a note to the agreement which indicates that further details of the applicability and requirements for support of the pre-compensation scheme in FR2 is left for RAN4 to decide. 
1. Extend the support of network-based pre-compensation scheme to FR2 as a UE optional feature 
1. Further details of the applicability and requirements for the pre-compensation scheme support in FR2 shall be decided by RAN WG4 

Switching between HST-SFN Scheme 1 and SDM Scheme 1a
One issue that is yet to be resolved is whether to support dynamic switching between UE-based HST-SFN Scheme 1 and Rel. 16 SDM Scheme 1a. In our opinion, it suffices to support semi-static RRC-based switching between both schemes, since no clear use case exists for dynamic switching between the two schemes.
1. Dynamic switching between UE-based HST-SFN Scheme 1 and Rel. 16 SDM Scheme 1a is not supported
PDCCH enhancements for multi-TRP SFN deployment
Based on the discussion and conclusions in RAN1#106bis-e [1], we further discuss issues on RRC signaling for indicated CC set with two activated TCI states by MAC CE, default beam in case of SFN based PDCCH transmission, PDCCH monitoring behavior with multiple QCL-TypeD, SFN transmission for PDCCH monitored by CSS, and beam failure recovery mechanism.  
SFN transmission of PDCCH
An agreement was reached in RAN1#106-e [2], in which a set of serving cells can be configured by RRC with a single MAC CE activation of two TCI states of CORESET with the same CORESET ID for all the BWPs in the indicated CC set. With this feature, MAC signaling overhead and latency of TCI states activation can be reduced for multiple CCs. However, whether to reuse Rel. 16 RRC signaling or introduce new RRC signaling is still left FFS. In Rel. 16, the existing RRC parameter simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 is introduced for TCI state updating for set of CCs. They can be used to realize similar TCI state updating function for SFN based PDCCH transmission with smaller standardization effort. Therefore, we propose to confirm the working assuming of reusing the existed RRC signaling. 
1. Confirm the working assumption: Reuse legacy Rel-16 RRC parameters simultaneousTCI-UpdateList1, simultaneousTCI-UpdateList2 to define 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 RAN1#106bis-e, two solutions were provided to resolve the issue related to dealing with TCI state updating for CORESETs that are not configured for SFN scheme in the indicated CC sets. In Alt 1, a UE is not expected to receive a MAC-CE activating two TCI states of a CORESET that is not configured with SFN-PDCCH. In other words, when a gNB configures a CC list, the list should only include CCs that are configured with SFN-PDCCH scheme. If a CC list include CCs that are not configured with SFN-PDCCH scheme, the MAC-CE should activate only one TCI state for CORESETs in the CC list. Therefore, we see some limitations imposed on the network flexibility under Alt1. In Alt 2, one of two TCI states in the MAC-CE is determined as the TCI state for CORESETs with the same CORESET ID in the CC list that are not configured with SFN-PDCCH scheme. One advantage of Alt2 is that one MAC-CE could update TCI states for PDCCH transmission in the CC in multi-TRP mode as well as PDCCH transmission in another CC in single-TRP mode simultaneously, which save some RRC signaling overhead. Therefore, we prefer Alt2 over Alt1. We propose: 
1. Determine one of the two TCI states in the MAC-CE as the TCI state for CORESETs with the same CORESET ID in the CC list that are not configured with SFN-PDCCH scheme
In RAN 1 #106bis-e, the single default TCI state for a single-TRP based PDSCH reception scheduled by an enhanced SFN PDCCH was agreed. However, whether the support is conditioned on the parameter enableTwoDefaultTCIStates being not configured was left FSS. In our opinion, the condition is required, since if enableTwoDefaultTCIStates is configured, a UE may determine two default TCI states, for example by the lowest TCI codepoint containing two TCI states, for a PDSCH reception as in Rel-16.
1. The condition “If enableTwoDefaultTCIStates is not configured” is required for determining the default TCI state for S-TRP PDSCH reception
In RAN1#106b-e, default beam has been determined for the case where there is no TCI field in the DCI scheduling and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or larger than the threshold timeDurationForQCL. However, this agreement applies to PDSCH reception scheduled by DCI format 1_0, whereas scenarios scheduled with either DCI format 1_1 or 1_2, are left FFS. In our opinion, it is beneficial to allow DCI format 1_1 and 1_2 without TCI field to schedule an SFN-PDSCH transmission to save up to 3 bits in the scheduling DCI. Therefore, we propose the following:
1. Apply the same rule for determining default TCI states for PDSCH scheduled by DCI format 1_1 and DCI format 1_2 without TCI field as PDSCH scheduled by DCI format 1_0
For enhancements on multi-TRP for PDCCH as discussed in AI 8.1.2.1 in RAN1#106bis-e [1], it has been agreed to reuse legacy priority rule to identify the QCL-TypeD property of the first PDCCH repetition and then identify QCL-TypeD of the second PDCCH repetition according to linked search space set for the search space set with the first identified QCL-TypeD. We prefer to align QCL-TypeD identification scheme for SFN based ePDCCH and the agreed scheme for ePDCCH with repetition. In detail, we can reuse legacy priority to identify the first QCL-TypeD. If the identified QCL-TypeD associated with search space set/CORESET corresponds to two QCL-TypeD, both QCL-TypeD are monitored. If the identified QCL-TypeD associated with search space set/CORESET with only one QCL-TypeD, only the identified QCL-TypeD is monitored.  
1. Reuse legacy priority rule to identify the first QCL-TypeD and another QCL-TypeD associated with the same CORESET if exists is identified as the second QCL-TypeD
In RAN1#106bis-e, it was agreed to support the first TCI state of the CORESET as the default TCI assumption for the CSI-RS if CSI-RS other than those configured with repetition set to ‘on’ is overlapping in the time domain with CORESET with two TCI states. Based on details discussed in the email discussion, we assume that the conclusion is made for default beam, which is used for FR2 and time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL. Furthermore, we want to clarify whether the conclusion can be used as a common CSI-RS QCL determination scheme, e.g., for both FR1 and FR2 and for any time offset value. Based on the current specification, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DMRS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if applicable. Also, there was another discussion on CSI-RS QCL-Type D assumption for ePDCCH with repetition in AI 8.1.2.1 during RAN1#106bis-e. In our view, a unified design for SFN based ePDCCH and TDM/FDM based ePDCCH repetition is preferred to simplify the specification. From another perspective, if CSI-RS and one PDCCH DMRS port transmitted in monitored search space set(s) associated with CORESET(s) are quasi co-located with 'QCL-TypeD', the UE can monitor both ePDCCH and CSI-RS. From a realistic view, gNB can configure TCI state for CSI-RS by qcl-InfoPeriodicCSI-RS in RRC IE NZP-CSI-RS-Resource for periodic CSI-RS and by qcl-info in RRC IE CSI-AssociatedReportConfigInfo for aperiodic CSI-RS based on its required function/information for specific beam. If there is no conflict between QCL-TypeD from SFN CORESET and QCL-TypeD from configured/triggered CSI-RS, it is possible to monitor both SFN based ePDCCH and CSI-RS in the overlapping OFDM symbol(s). When there is no configuration of CSI-RS TCI state, UE may assume the agreed default TCI state for receiving CSI-RS. In addition to CSI-RS, the UE monitoring behavior also needs further discussion with similar reason when there is at least one OFDM symbol overlapping between SSB/PDSCH and ePDCCH with multiple configured QCL-TypeD. 
1. UE may assume the CSI-RS and ePDCCH DM-RS port transmitted in monitored search space set(s) associated with CORESET(s) are quasi co-located with 'QCL-TypeD', if applicable, where the 'QCL-TypeD' can be derived from indicated TCI state or default TCI state
It was agreed in RAN1#106bis-e to down select in RAN1#107-e between two alternatives on CSS associated with SFN CORESETs. For Alt2, UE does not expect PDCCH candidates in CSS, except CSS type 3, to be associated with CORESET with two TCI states. For Alt3, if PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1 and both TCI states can be applied for the CSS reception for CSS type 3 associated with CORESET configured with scheme 1. Comparing between Alt2 and Alt3, it is clear that Alt3 provides more scheduling flexibility with supporting the associating CSS type 0/0A/1/2 and USS/CSS type 3 with the same CORESET with two activated TCI states. This flexibility is meaningful since PDCCH for scheduling fallback transmission monitor by USS set and PDCCH for scheduling common control information monitored by CSS may share the same CORESET for transmission. Thus, we prefer Alt3.
1. Support Alt3: If PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1 
10. For CSS type 3 associated with CORESET configured with scheme 1,  both TCI states can be applied for the CSS reception

Beam failure detection and recovery
During the email discussion in RAN1#106-e, it was proposed to down select between the alternatives for RS configuration for BFD for explicit configuration. However, no conclusion was reached up to RAN1 #106bis-e due to the limited discussion time available in the meeting. For each BWP of a serving cell, the UE assesses the DL link quality of a serving cell based on the RS in a set  of periodic CSI-RSs in order to detect beam failure, where the UE compares the radio link quality in each CSI-RS in  to a radio-link quality threshold Qout_LR, corresponding to a 10% BLER estimate for PDCCH transmission. For SFN-based PDCCH transmission with two activated TCI states, the threshold Qout_LR needs to be re-derived to correspond to SFN-based PDCCH transmission rather than a single-point PDCCH transmission, where two periodic CSI-RSs or SSBs with their TCI states corresponding to SFN based PDCCH transmission may be required for estimating the radio link quality. Thus, pairs of RS/SSB can be configured in set , where each of the two elements in the RS/SSB pair corresponds to one of the two TRPs. From this view, we support defining CSI-RS resource or SSB pairs. For schemes that reuse Rel-15/Rel-16 approach for BFD RS configuration, only one CSI-RS or SSB is used for hypothetical BLER calculation and hence it does not match SFN PDCCH transmission for HST. Thus, false alarm on beam failure detection may occur. Therefore, we support defining CSI-RS resource or SSB pairs for explicit configuration. 
1. Support defining CSI-RS resource or SSB pairs for explicit configuration
In RAN1 #106-e, it was agreed that RS of CORESETs with both single and two TCI states are used for implicit configuration. For CORESET with two TCI states, the details of RS determination schemes can be further discussed. In RAN1#106bis-e, it was agreed that one BFD pair for SFN CORESET is counted as two BFD RSs. Given that two RSs are associated with one SFN CORESET, the maximum number of monitored BFD RSs, denoted as X, may be increased. For example, the number of monitored BFD RSs is 4 when two SFN CORESETs are configured with two different BFD RSs, respectively, whereas the number of monitored BFD RSs is 3 if one non-SFN CORESET and one SFN CORESET are configured with different BFD RSs, which can be used for a case in which a coarse beam is used for non-SFN CORESET and a finer beam is used for SFN CORESETs. If the maximum BFD RS number is kept as two, it puts the restriction that BFD RS from non-SFN CORESET is same as one of BFD RS from SFN CORESET. Technically we are fine with 2, 3, 4 as possible values for X to allow for further optimization of the performance. If there is still strong concern on UE capability from UE/Chip vendors, we are also fine with keeping 2 as the maximum value with assumption that restriction is also feasible considering robustness as a high priority optimization target. Based on the discussion, our preference for the maximum numbers of monitored RS is shown as follows
1. Slightly prefer to increase the maximum number of monitored BFD RSs to 2, 3, 4 based on UE capability
In RAN1 106bis-e, it wass agreed that NBI RS can be configured by scheme Alt 4-1, i.e. using the existing Rel-15 NBI configuration based on single SSB/CSI-RS resource, when two TCI states are activated for a CORESET. However, adding Alt 4-2, i.e., two new beam identification CSI-RS resource sets/new beam identification CSI-RS resource pairs or SSB pairs, is still FFS. If Alt 4-2 can be supported, two new beam(s) may be identified for later PDSCH/PDCCH transmission, which can then support later SFN based PDSCH/PDCCH transmission, which can help improve the transmission reliability. It would be better to support Alt 4-2 to provide the flexibility for later transmission with one or two identified beams. Thus, our proposal is:
1. Support Alt 4-2: two new beam identification CSI-RS resource sets or new beam identification CSI-RS resource pairs or SSB pairs
 For BFR, we would like to note that BFR enhancements are proposed based on SFN based PDCCH transmission with HST scenario, which can be used in cases of PCell/PSCell beam failure and/or Scell beam failure. Thus, it can be specified based on extension of PCell/PScell beam failure mechanism defined in Rel-15 and Scell beam failure mechanism defined in Rel-16. In detail, it can include CBRA/CFRA based BFR on SpCell in Rel-15, BFR MAC CE based BFR on SCell in Rel-16 and CBRA BFR on SpCell (with BFR MAC on Msg.3/A) in Rel-16 as listed in the email discussion in RAN1#106bis-e. For per-TRP based beam failure mechanism, it is specified in Rel-17 for early beam failure detection for each TRP. Enhanced beam failure mechanism and per-TRP based beam failure mechanism can be configured to be used with different targets and different scenarios. The discussion on details of per-TRP based beam failure mechanism are still ongoing in AI 8.1.2.3. Thus, the detailed relation between the proposed BFR mechanism and per-TRP based beam failure mechanism can be further discussed in AI 8.1.2.3.
1. Support BFR enhancements applicable at least to Rel-15 and Rel-16 BFR
Conclusion
This contribution addressed HST-SFN enhancements for NR Rel. 17. We have the following observations:
1. The proposed version of the Doppler pre-compensation scheme with TRP-specific TRS transmission is compatible with Variant A of the QCL assumptions
1. Supporting one Doppler pre-compensation scheme suffices to achieve the gains of Doppler pre-compensation approach
Based on the observations above, we have reached the following conclusions:
1. Variant B is not supported for QCL assumptions of the Doppler pre-compensation scheme 
1. Extend the support of network-based pre-compensation scheme to FR2 as a UE optional feature
1. Further details of the applicability and requirements for the pre-compensation scheme support in FR2 shall be decided by RAN WG4
1. Dynamic switching between UE-based HST-SFN Scheme 1 and Rel. 16 SDM Scheme 1a is not supported
1. Confirm the working assumption: Reuse legacy Rel-16 RRC parameters simultaneousTCI-UpdateList1, simultaneousTCI-UpdateList2 to define 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
1. Determine one of the two TCI states in the MAC-CE as the TCI state for CORESETs with the same CORESET ID in the CC list that are not configured with SFN-PDCCH scheme
1. The condition “If enableTwoDefaultTCIStates is not configured” is required for determining the default TCI state for S-TRP PDSCH reception
1. Apply the same rule for determining default TCI states for PDSCH scheduled by DCI format 1_1 and DCI format 1_2 without TCI field as PDSCH scheduled by DCI format 1_0
1. Reuse legacy priority rule to identify the first QCL-TypeD and another QCL-TypeD associated with the same CORESET if exists is identified as the second QCL-TypeD
1. UE may assume the CSI-RS and ePDCCH DM-RS port transmitted in monitored search space set(s) associated with CORESET(s) are quasi co-located with 'QCL-TypeD', if applicable, where the 'QCL-TypeD' can be derived from indicated TCI state or default TCI state
1. Support Alt3: If PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1
· For CSS type 3 associated with CORESET configured with scheme 1,  both TCI states can be applied for the CSS reception
1. Support defining CSI-RS resource or SSB pairs for explicit configuration
1. Slightly prefer to increase the maximum number of monitored BFD RSs to 2, 3, 4 based on UE capability
1. Support Alt 4-2: two new beam identification CSI-RS resource sets or new beam identification CSI-RS resource pairs or SSB pairs
1. Support BFR enhancements applicable at least to Rel-15 and Rel-16 BFR
References

[1] 	3GPP TSG RAN WG1 #106bis-e, "Draft Meeting Report," Online, Oct. 11-19, 2021.
[2] 	3GPP TSG RAN WG1 #106-e, "Draft Meeting Report," Online, Aug. 16-27, 2021.
[3] 	3GPP TSG RAN WG1 #103-e, "Draft Meeting Report," Oct. 26- Nov. 13, 2020.



15
