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In RAN1 #104e-bis meeting, the following agreements were achieved:
	Agreement:
Introduce new parameter values for additional beam switching time delay d, when triggering PDCCH with 120kHz or 480kHz has a smaller subcarrier spacing than AP-CSI-RS or PDSCH
Agreement:
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· Following candidate values of FR2 are reused for 120 kHz:
· timeDurationForQCL: 14 and 28 symbols
· beamSwitchTiming: 14, 28, 48, 224 and 336 symbols
· beamReportTiming: 14, 28 and 56 symbols
· For 480 kHz
· Support at least the candidate values for 120 kHz scaled by 4x
· FFS: Support for additional candidate value(s)
· For 960 kHz
· Support at least the candidate values for 120 kHz scaled by 8x
· FFS: Support for additional candidate values(s)
· FFS: UE capability signalling details
· Note: The scaled values 224 and 336 symbols for beamSwitchTiming are used as in Rel-16 (defined in Rel-15 with updates in Rel-16).
Agreement:
For multiple PDSCHs/PUSCHs scheduled by a single DCI, at least for single TRP, support indication of only a single TCI state/SRI in DCI
FFS: number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP


In this contribution, we mainly present our views toward the agreements in above.
Discussion on beam management for new SCSs  
Timings Associated with Beam-based Operation
For timeDurationForQCL, beamSwitchTiming and beamReportTiming, the same processing time as 120kHz was supported for 480kHz and 960kHz and the corresponding scaled value 4x/8x are introduced respectively. The benefit of this scheme which was argued when reach the above agreement in last RAN1 meeting is that the chipset capability for FR2 in existing NR can be reused without any large effort to optimize, which accelerates the industrial application for 60GHz frequency and achieves market value as early as possible. Following that logic, we feel that the further study to introduce other additional values may take a lot of efforts which in turn may not be easily agreed in the limited time frame of this release. Therefore, we propose,
For timeDurationForQCL, beamSwitchTiming and beamReportTiming, no additional candidate value is needed for 480 and 960 kHz.
Even though the absolute processing time in 60 GHz is not changed, UE may buffer a great number of I/Q data during the duration of default beam. For example, when the system is configured with 960kHz SCS, UE would buffer 8 times of data comparing to UE in case of 120kHz SCS assuming the same absolute time. Considering UE implementation, there might be a potential concern on the buffer capability, which should be taken into account.  We suggest UE can report buffer capability to gNB, for instance as shown in Figure1, UE only buffer I/Q data of the last M symbols during the timeDurationForQCL.

                                   
UE buffer range in time duration for QCL
As a UE capability, UE can report buffer capability (e.g., number of symbols).  
Besides these three parameters, one special value for beam switching timing should be retuned accordingly. In 38.214, the UE applies switch time of 48 if beamSwitchTiming-r16 is reported in case of CSI-RS configured with repetition “OFF” or configured without repetition and without trs-info. Therefore, 48 should be scaled by 4x for 480 kHz and scaled by 8x for 960 kHz. 
The value 48 for threshold of beam switching should be retuned accordingly.
Regarding the parameter of maxNumberRxTxBeamSwitchDL, that defines the number of Tx and Rx beam changes UE can perform on this band within a slot and UE shall report one value per each subcarrier spacing supported by the UE. In case of beyond 52.6GHz, the numerology for DL and UL may be different, e.g. 120kHz for DL, 960kHz for UL, the slot boundary for DL and UL is not aligned, how to define the sum number of Tx and Rx beam changes within a slot should be discussed. 
the definition of maxNumberRxTxBeamSwitchDL should be discussed in case of different numerology configuration for DL and UL.
Multiple QCL Assumptions for Multiple PDSCHs/PUSCHs
· Regarding multiple QCL assumptions based on timeDurationForQCL
In Rel-16, if PDSCH transmission cross multi-slots, whether the PDSCH carries out default beam behavior depends on whether the first OFDM symbol of the first PDSCH occasion is within timeDurationForQCL. Taking single DCI based PDSCH with inter-slot repetition as example, once the first symbol of PDSCH is located during timeDurationForQCL, even though the indicated TCI states have been acquired by decoding DCI during PDSCH transmission, the indicated TCI states should be replaced by the TCI states corresponding to the lowest code point among the TCI code points containing two different TCI states.  
For the scenario of 60GHz frequency, if different QCLs are applied for corresponding multiple PDSCHs and the same MCS indicated by DCI field is shared by these PDSCHs, the statistical performance of respective PDSCH can be changed since different beam pairs are applied.  In actual deployment, the algorithm of outer loop link adaptation (OLLA) based on the feedback of HARQ-ACK to predict suitable MCS for wireless channels is typically applied to keep stable BLER (e.g. 10%) of transmission of TB. We think inconsonant statistical performance of respective PDSCH would affect the performance of OLLA and cause extra complexity for implementation. Furthermore, in Rel-17, the MIMO WI is discussing common beam to reduce the frequency signaling of beam indicator where PDCCH and PDSCH can use the same beam pair or the same QCL assumption. If the feature of common beam is introduced for multi-PDSCH scheduling, all of the PDSCHs can use the same QCL assumption no matter which is located inside or outside of timeDurationForQCL.
only support single QCL assumption for multiple PDSCHs scheduled by a single DCI

· Regarding multiple TCI states/SRIs for multiple PDSCHs/PUSCHs
In RAN1 #104b, only a single TCI state/SRI in DCI has been agreed for single TRP, while in case of M-TRP, the number of TCI states/SRIs in a single DCI is FFS. Two cases in M-TRP should be discussed. 
· Case1: PDSCHs/PUSCHs with different HARQ ID associated with different TCI states/SRIs indicated by single DCI.
If different beam pairs are applied to different PDSCHs or PUSCHs, different MCS configuration should be indicated in single DCI, which increases the overhead of DCI and reduce the performance of PDCCH. In Rel-16, different TCI state indicators for two PDSCHs with different HARQ ID have been supported by introducing the parameter of CORESET pool index which is scheduled by multi-DCI. In order to realize Case1, single DCI based M-PDSCH with CORESET pool index 0 and another single DCI based M-PDSCH with CORESET pool index 1 can be configured together to achieve the goal.
· Case2: two TCI states applied to each HARQ ID PDSCH configured with SDM/FDM/TDM based repetition for M-TRP.
Based on the discussion on scheduling and HARQ in #104b AI 8.2.5, single DCI to schedule N TBs (N>1) where a TB can be repeated over multiple slots (or mini-slots) is precluded. However, we think that conclusion only takes S-TRP into account. In fact, the deployment of M-TRP is necessary in 60GHz to cope with blockage due to typical narrow beam and PDSCH reliability enhancement towards M-TRP in Rel-16 should be supported in 60 GHz as well. Legacy MAC CE activation scheme for PDSCH TCI states through one code point containing two TCI states and indicated by TCI field in single DCI can be reused to support multi-PDSCHs. Of course, by this analogy, S-DCI based multi-PUSCH scheduling including two SRS indicator is supported based on PUSCH reliability enhancement in Rel-17.
For eMBB in M-TRP, support two S-DCI based M-PDSCH/PUSCH scheduling associated with two different CORESET pool index respectively. For URLLC in M-TRP, S-DCI based single PDSCH/PUSCH repetition can be extended to multi-PDSCHs/PUSCHs.
Conclusions 
1. 
1.1. 
In this contribution, we have following observations and proposals:
1. For timeDurationForQCL, beamSwitchTiming and beamReportTiming, no additional candidate value is needed for 480 and 960 kHz.
1. As a UE capability, UE can report buffer capability (e.g., number of symbols).
1. The value 48 for threshold of beam switching should be retuned accordingly.
1. the definition of maxNumberRxTxBeamSwitchDL should be discussed in case of different numerology configuration for DL and UL.
1. only support single QCL assumption for multiple PDSCHs scheduled by a single DCI
1. [bookmark: _GoBack]For eMBB in M-TRP, support two S-DCI based M-PDSCH/PUSCH scheduling associated with two different CORESET pool index respectively. For URLLC in M-TRP, S-DCI based single PDSCH/PUSCH repetition can be extended to multi-PDSCHs/PUSCHs.
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