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1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118] (which has been further revised to [2, RP-210800]).  Based on RAN4#103-e discussion, WF [3] on FR2 HST RRM core requirement was approved, in which the following issues need FFS. 
	<From approved WF R4-2210608>
Issue 1-3-2: Scheduling/Transmit restriction after TCI state switch
Way Forward:
Further discussion is needed whether and how to define transmit or scheduling restriction for UL after the TCI state switch when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled.
· Option 2: No impact on UE behavior
· Option 3: Define scheduling restriction on DL and UL after inter-RRH TCI state switch and before PRACH transmission when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled
· Option 4: after the TCI state switch, the UE shall not transmit except for RACH preamble in the new target TCI before one of the following conditions is fulfilled:
-	the new timing advance is acquired and applied in the target TCI state according to the requirements in clause 7.3;
-	the UL transmission is scheduled by the gNB.
    In this case, the requirements in clause 7.1.2.1 apply.
· Other options are not precluded

Issue 2-1-3: SMTC limit in HST FR2 enhanced requirements
GtW Agreement:
Option 1 agreed as starting point and further work on the drafting CR revision including table heading and note 3.
Way forward:
Further discussion is needed on how to define HST FR2 requirements if SMTC periodicity is > 40 ms.
· Option 1: Apply the FR2 HST enhanced requirement only when SMTC <=40ms cases. When SMTC period > 40ms, requirements in Table 9.2.5.2-2 apply.
· Option 2: Delete NOTE 3, keep table titles without changes and set M2 = 1.5
· Other options are not precluded


Issue 2-1-6: L1-SINR measurements with SSB-based CMR and dedicated IMR
Way forward:
Open issue needs further discussion
· Option 1: For L1-SINR measurements with SSB-based CMR and dedicated IMR configured for FR2 HST, the same enhancements as SSB-based L1-RSRP measurements should be applied.
· Option 2: Do not define enhancement for L1-SINR
· Other options are not precluded



We would like to further provide our viewpoints on remaining issues relevant to FR2 HST RRM core requirement in this contribution. 
2 Discussion on Remaining Issues
2.1 Scheduling/Transmit restriction after TCI state switch when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled
Based on previous meeting’s WF, there could be some further discussion on whether and how to define transmit or scheduling restriction for UL after the TCI state switch when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled. The issue comes from the fact that the current requirement in clause 7.1.2.3 (one shot large UL timing adjustment for FR2 Power Class 6 UE) only focused on UE’s UL timing behavior when highSpeedLargeOneStepUL-TimingFR2-r17 is configured to be either enabled or disabled, but no transmit or scheduling restriction has been mentioned. 
As discussed in previous meeting, if the NW configured flag highSpeedLargeOneStepUL-TimingFR2-r17 is disabled, UE behavior is summarized as below:  
By simplying assuming SSB-0 transmitted from RRH0 and SSB-1 from RRH1, we would like to elaborate the detailed procedures over Uu air interface, as follows:
(1) L1-RSRP measurement and report are configured for SSB-0 (from RRH0) and SSB-1 (from RRH1)
(2) Based on L1-RSRP measurement reports, gNB send PDCCH order (still through RRH0, since beam switching is not done yet), which is used to trigger random access (RA) and contains RA Preamble assignment and other configuration information.
(3) UE transmit RA preamble, which are expected to be received at both RRH0 and RRH1
(4) gNB use the received RA preamble to estimate UL TA adjustment value at RRH0 and RRH1
(5) gNB transmit RA repsone (still via RRH0, since beam swtiching is not done yet)
(6) gNB transmit two MAC CEs: Detailed sequential order of two MAC CEs will be analyzed in subsection 3.4 
a. TA command MAC-CE (by employing Rel-16 absolute TA command if possible and needed, to be explained further in sub-sections 3.2 and 3.3)
b. TCI switching MAC-CE (e.g., TCI State Indication for UE-specific PDCCH MAC CE)
(7) After the delay of applying TCI switching and new TA command, PDCCH/PDSCH transmitted from RRH1 instead.


Figure 1. Illustration of Procedure of RA-based UL Timing Adjustment
Compared with the corresponding procedure provided in some company’s contribution [4], the least the following differences can be identified: 
· RA preamble is triggered by RRH0 (that is before TCI switching is performed), or by RRH1 (that is after TCI switching is performed). If RA preamble need be triggered by RRH0, the network should find out a proper time occassion to make sure RRH1 also received the preamble to derive the proper TA from RRH1 perspective. If the procedure in [4] to be followed, i.e., PDCCH order needs to be triggerred by RRH1, which will be the same procedure as a usual NW behavior to tackle the problem of timing lost issue for a certain UE. 
Observation 1: There are different ways in practice to perform RA-based UL timing adjustment, by considering PDCCH-order (for RA triggering) is sent from the source RRH or target RRH. 
The only issue is whether or not there is a possbility for the UE to transmit in UL even without explicit NW scheduling (e.g., periodic SRS or bufferred HARQs) after TCI switching and before the appropriate UL timing is applied at the UE.  However, considering TA adjustmenet can be triggered earlier before TCI switching command, the issue of TX transmission before TA adjustment is performed can be minimized. In other words, this issue is worse for the case in which PDCCH-order is sent from target RRH after TCI switching. 
Observation 2: The issue of UE transmission in the new TCI state after TCI state switching but before the new TA is acquired cause more negative influence for the case in which PDCCH-order is sent from new TCI after TCI switching. 

Furthermore, even for triggering the RA preamble after TCI switching is performed, the whole procedure to acquire timing is the same as a usual NW behavior to tackle the problem of timing lost issue for a certain UE. Considering there is no dedicated RAN4 requirement to forbid UE to transmit if the timing is lost, we see there is no necessity of introducing such requirement for this case. Furthermore, UE has no information that a TCI switching is intra-RRH or inter-RRH, so if such transmission restriction is given, have to perform this TX restriction for all TCI switching, among which the restriction is not needed for intra-RRH TCI switching. 
Proposal 1: No need to transmit or scheduling restriction for UL after the TCI state switch, when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled.

2.2 SMTC limit in HST FR2 enhanced requirements
There is another issue listed in approved WF [3], that is ”Further discussion is needed on how to define HST FR2 requirements if SMTC periodicity is > 40 ms”. It should be noted that in the current spec, this part highlighted below needs to be confirmed. 
	<from TS38.133 v17.6.0>	
T SSB_measurement_period_intra: equal to a measurement period of SSB based measurement given in table 9.2.5.2-1, table 9.2.5.2-2 table 9.2.5.2-3 (deactivated SCell), 9.2.5.2-4(deactivated SCell), 9.2.5.2-5 or 9.2.5.2-6(deactivated SCell), 9.2.5.2-8(deactivated PSCell) or 9.2.5.2-9(deactivated PSCell).
-	For UE supporting power class 6 with highSpeedMeasFlagFR2-r17 configured, if SMTC <= 40ms, TSSB_measurement_period_intra is given in Table 9.2.5.2-7; [otherwise, T SSB_measurement_period_intra is given in Table 9.2.5.2-2.]



We think the above requirement applicability rule for SMTC > 40ms works, which should be better than the proposal of having restriction on SMTC configuration, which unfortunately limits the flexibility of network configuration. 
Proposal 2: For SMTC limit in HST FR2 enhancement requirements, to adopt the below Option 1, i.e., 
· Option 1: Apply the FR2 HST enhanced requirement only when SMTC <=40ms cases. When SMTC period > 40ms, requirements in Table 9.2.5.2-2 apply.

2.3 L1-SINR measurements with SSB-based CMR and dedicated IMR
During Rel-16 MIMO enhancement work item, L1-SINR measurement is introduced as the new feature, for which (1) CSI-RS-based CMR only; (2) SSB-based CMR + IMR and (3) CSI-RS-based CMR + IMR are introduced. Although in the previous meeting discussion some company mentioned that there is no such requriement introduced in Rel-16 FR1 HST enhancement work item FR1 HST, from our understanding the logic is only because L1-SINR is introduced in R16 eMIMO work item which is discussed simultaneously in the same release.
Considering the FR2 HST scenario, in which L1-SIRN with SSB-based CMR is more important than the one with CSI-RS based CMR, we think only defining requirement for SSB-based CMR is acceptable to us. Based on our link-level analysis for measurement accuracy, even applying the 19444 Hz frequency offset (corresponding to the worst case of bi-directional deployment), the impact on measurement is identified, which is relative limited in the range of 0.6 – 0.9dB compared to AWGN with frequency offset = 0. More detailed results can be found in our accompanying paper [5]. Considering the L1-SINR measurement is the Rel-16 feature, which depends on UE baseband’s support of this optional feature (which is not mandatory one for FR2 HST scenario), we are okay to skip the FR2 HST specific L1-SINR measurement test. For FR2 PC6 UE which support Rel-16 L1-SINR measurement, it can rely on legacy Rel-16 test cases to verify the performance.  
Proposal 3: For L1-SINR measurements core requirement, do not define enhancement for L1-SINR. 

4. Conclusion
In this contribution, we provided our viewpoints on remaining issues of FR2 HST RRM core requirements, accordingly the following observations and proposals are obtained: 
Observation 1: There are different ways in practice to perform RA-based UL timing adjustment, by considering PDCCH-order (for RA triggering) is sent from the source RRH or target RRH. 
Observation 2: The issue of UE transmission in the new TCI state after TCI state switching but before the new TA is acquired cause more negative influence for the case in which PDCCH-order is sent from new TCI after TCI switching. 
Proposal 1: No need to transmit or scheduling restriction for UL after the TCI state switch, when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled.
Proposal 2: For SMTC limit in HST FR2 enhancement requirements, to adopt the below Option 1, i.e., 
· Option 1: Apply the FR2 HST enhanced requirement only when SMTC <=40ms cases. When SMTC period > 40ms, requirements in Table 9.2.5.2-2 apply.
Proposal 3: For L1-SINR measurements core requirement, do not define enhancement for L1-SINR. 
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