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Introduction
In RAN#95e meeting, the Rel-18 RAN4-led work item on enhanced NR support for high speed train scenario in FR2 has been approved [RP-220985], which has been further updated in [RP-222272]
In this email thread, the following agenda items will be discussed:
· 6.12 Enhanced NR support for high speed train scenario in frequency range 2
· 6.12.4 Study on reference tunnel deployment scenario and UL timing adjustment solution
· 6.12.5 Identification of RRM core requirements
It is suggested to have the following target of 1st and 2nd round email discussion: 
· 1st round: Discussion on open issues summarized for the first time 
· 2nd round: Based on results from 1st round, reach agreement if not yet in the 1st round.

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Ming Li
	ming.l.li@ericsson.com

	Samsung
	Wang, He (Jackson)
	h0809.wang@samsung.com

	Nokia, Nokia Shanghai Bell
	Dimitri Gold
	Dimitri.godl@nokia-bell-labs.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	
	
	


Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: Tunnel Deployment and UL Timing Adjustment
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215552
	Nokia, Nokia Shanghai Bell
	On tunnel deployment:
Observation 1: In tunnel scenario, DUE_height can be kept unchanged. DRRH_height and Dmin is limited by tunnel’s shape and dimensions (i.e., width and height), and Ds is dependent of the route shape (i.e., curved or straight), length of the tunnel. 
Observation 2: Common reference model for tunnel scenario should be general but relevant for different shape and dimensions of real tunnels. Similar to open-space considerations, the straight tunnel scenario could be considered as the starting point.
Proposal 1: For a common reference tunnel modelling in HST FR2 deployment parameters Dmin = 0 m, DRRH_height = 8 m, Ds = 700 m can be used.

Observation 3: LoS propagation assumption is valid in the tunnel deployment. However, different to open space conditions, the multipath effect may show stronger impact on the characteristic of the tunnel channel due to waveguiding effect with more reflection and scattering. Therefore, single-tap LoS propagation conditions assumed in Rel-17 HST FR2 may not be accurate enough.
Proposal 2: RAN 4 to consider LoS UMi street canyon channel mode for the RRM evaluations of HST FR2 tunnel deployment.
Proposal 3: RAN4 to consider using multi-path fading channel model with strong LoS component for the performance evaluation of HST FR2 tunnel deployment.

Observation 4: Mobility is much more challenging in tunnel deployment. One of the reasons is the fast decay of received signal strength at the edge of the RRH beam coverage when the train is travelling in the direction opposite to the serving beam orientation. This effect can be observed with HO-based and L1-based mobility, both in uni-directional and bi-directional tunnel deployments.
Proposal 4: RAN4 to discuss the mobility issue when the train is travelling in the direction opposite to the serving beam orientation, especially, in the case when RRH are close to the track, i.e., in tunnel deployments.

On UL timing adjustment:
Observation 5: From the continued Rel-17 discussion related to inter-RRH switch and one-shot UL timing adjustment it is clear that the current solution may work although UE performance is unclear.
Observation 6: Network assistance signalling for inter-RRH indication was analysed in Rel-17 HST FR2, but further discussions were precluded at RAN4#102-e.
[bookmark: _Hlk116169089]Proposal 5: RAN4 to focus, firstly, on the discussion of NW assistance signaling that could help to distinguish intra-RRH and inter-RRH TCI state switch.
Proposal 6: RAN4 to consider an extension of TCI state switch command with a flag indicating inter-/intra-RRH switch.
Observation 7: There are ongoing Rel-18 MIMO discussions in RAN1 about the two TA enhancement for the UE and about association of TAGs to UL channel/signals. The outcomes might be usable in the HST FR2 context.
Proposal 7: RAN4 to discuss whether HST FR2 two-RX-chain UE can support two TA enhancement.
Proposal 8: RAN4 to discuss a potential impacts of large jump in propagation delay on UE MAC and timeAlignemntTimer in the case of inter-RRH TCI state switch.

	R4-2215700
	Qualcomm Israel Ltd.
	Observation 1: In R17 we already have Dmin =  10m study which leads to 2Rx beam based requirement. Further reducing to 1Rx is unlikely due to two directions coverage. 
Observation 2: We don't have multi-path requirement specified for tunnel scenario in FR1 HST which is more likely to have more reflection paths than FR2, and therefore single path or leakage cable channel model apply to FR2 tunnel scenarios.
Proposal 1: Do not introduce new requirements for tunnel scenarios.
Observation 3: The RSRP measurement accuracy is off by 0.6dB with 2CP timing offset. Detection large timing change by SSB timing for measurement purpose is not reliable.
Observation 4: Without timing accuracy requirement on SSB measurement, network or UE can not determine a proper threshold for large timing jump detection.
Proposal 2: Add a MAC-CE command to inform UE of the TCI state switch is across RRH and send an LS to RAN2. 
Proposal 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs. 
Proposal 4: RAN4 to study the relevant assumptions and deployment scenarios for multi-panel simultaneous reception in FR2, e.g., 
•	Type of deployment: bi-directional seems to be appropriate. Does RAN4 need to study uni-directional deployment?
•	Whether the signal from the opposite direction RRH is negligible during simultaneous reception of data.
Proposal 5: For activated Scell, intra-frequency measurement enhancements in FR2 HST applies. For deactivated Scell measurement, the following requirements apply:

	R4-2216009
	Huawei, HiSilicon
	Proposal 1: Only consider 120 kHz SCS for HST FR2 evaluations and requirements definition.
Proposal 2: For the deployment parameters of the tunnel deployment scenario, use Ds=500m, Dmin=2m, TRP height=CPE height=5m.
Proposal 3: For transmission scheme of the tunnel deployment scenario, use Uni-directional deployment with 4 RRH per BBU, 1 beam per RRH panel.
Proposal 4: For transmission scheme of the tunnel deployment scenario, SFN scheme and other multi-TRP schemes should not be considered.
Proposal 5: For propagation condition of tunnel deployment scenario, study and evaluate the solution about the problem about the significant performance degradation when UE is under RRH due to larger delay spread than CP.

	R4-2216403
	Ericsson
	Observation 1	The tunnel deployment scenario is fundamentally the same as Scenario A in Rel-17.
Observation 2	The tunnel pathloss model, fading model and link budget will be the same as scenario A (LoS)
Observation 3	There is no need for BS to be more closely spaced inside the tunnel than is the case for Scenario A
Based on the discussion in the previous sections we propose the following:
Proposal 1	Scenario A requirements are sufficient to cover the tunnel scenario.

	R4-2216711
	Samsung
	Proposal 1: RAN4 discuss and study the key parameters for tunnel deployment by considering feasibility study of tunnel scenarios: 
-     Ds: the distance separation between two neighboring RRH sites.
-     DRRH_height: determined/limited by tunnel height and RRH deployment method
-     Tunnel dimensions: such as tunnel shape, height, width etc. 
-     gNB RRH Antenna Element Assumption. 
Proposal 2: For the feasibility study of tunnel scenarios, the assumed parameters for train-roof-mounted CPE UE in Rel-17 WI can be reused.  
Proposal 3: Based on the study on tunnel scenario, at least the following targets can be expected: 
        - FR2 HST Tunnel scenario channel model;
        - Typical FR2 HST deployment scenario for tunnel scenario.   
Observation 1: As an optional feature specifically for FR2 PC6 UE, the RRM requirement for the expected procedure and accuracy of the one shot large UL timing adjustment is introduced in clause 7.1.2.3 in TS38.133. 
Proposal 4: RAN4 continue to discuss UL timing adjustment solution, including explicit NW signalling assistance in Rel-18, based upon Option 3 and 4 captured in WF R4-2120416.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Tunnel Deployment
 Sub-topic description:
[Moderator] Based the objectives of Rel-18 enhanced NR support for FR2 HST in WID [RP-222272], to study on reference tunnel deployment scenario for FR2 HST is expected to be included in this WI, which is provided as follows:
	· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]




Open issues and candidate options before e-meeting:
Issue 1-1-1: General assumption
· Proposal on the assumption for train-roof-mounted CPE: 
· Proposal 1 (Samsung): For the feasibility study of tunnel scenarios, the assumed parameters for train-roof-mounted CPE UE in Rel-17 WI can be reused.  
· Proposal on the assumption on SCS: 
· Proposal 2 (Huawei): Only consider 120 kHz SCS for HST FR2 evaluations and requirements definition.
· Proposal on the assumption of transmission scheme: 
· Proposal 3 (Huawei): For transmission scheme of the tunnel deployment scenario, SFN scheme and other multi-TRP schemes should not be considered.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	Regarding Proposal 1, which exact parameters shall be reused?
We’re fine with Proposal 2 if no requests on other SCS.
Proposal 3 can be a start point at the least. 

	QC
	Proposal 2 and 3 is ok, does proposal 1 includes Ds, Dmin and other deployment parameters?

	OPPO
	Support option 2 and 3. 

	Samsung
	We also support P2 and P3. 
For P1, thank Ericsson and QC’s comment, we would like to clarify the intension: 
 In R17 discussion, the following UE assumption is agreed, which we believe can be reused: 
	From UE side, the relevant parameters utilized for open space evaluation can be reused, including: 
-	DUE_height: 5m.
-     UE Antenna Element Assumption: 
 Option 1: N=4, M=4 with 2 polarizations as starting point, and other options not precluded pending on further discussion.




	Nokia
	We also had a similar question for Proposal 1. If P1 talks only about DUE_height and UE antenna element assumptions from above, then they are OK for us.
We also agree with Proposal 2.
Regarding Proposal 3, it might depend on the tunnel deployment. If it is bi-directional deployment, then why Rel-18 UE should not benefit from the joint signal reception from both panels, i.e., from both sides of the UE in the tunnel?

	Xiaomi
	Fine with P2 and P3.

	Huawei
	With the clarification from Samsung, we are OK with P1 about DUE_height and UE antenna element assumptions.
For SFN transmission scheme, even simultaneous reception from two Rx beams belong to this WI work scope, it is better to align with Rel-17 open space assumption for tunnel scenario and focus on single Rx beams as high priority for tunnel scenario before any agreements reached for simultaneous multi-panel operation.

	ZTE
	Fine with P2 and P3.
For P1, we agree with Samsung’s view, the assumption of DUE_height and UE antenna element in Rel-17 can be reused.



· Summary on 1st round discussion: 
· With clarification during GTW and email discussion, P1 seems okay to be accepted. 
· P2 are acceptable to all companies.
· P3: one company raise concerns about P3 for the possibility of joint RX on the tunnel deployment. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 1-1-2: Key parameters for tunnel deployment  
· Proposals: 
· Proposal 1 (Samsung, Huawei, Nokia): RAN4 discuss and study the key parameters for tunnel deployment by considering feasibility study of tunnel scenarios: 
· Ds: the distance separation between two neighboring RRH sites.
· Ds = 500m (Huawei)
· Ds = 700m (Nokia)
· Dmin: the minimum distance between RRH site and train track
· Dmin = 0m (Nokia)
· Dmin = 2m (Huawei)
· DRRH_height: determined/limited by tunnel height and RRH deployment method
· DRRH_height = CPE height = 5m (Huawei)
· DRRH_height = 8m (Nokia)
· Tunnel dimensions: such as tunnel shape, height, width etc. 
· gNB RRH and antenna panel element assumption. 
· 4 RRH per BBU (Huawei)
· 1 beam per RRH panel (Huawei)
· Proposal 2 (Ericsson, Qualcomm): Rel-17 FR2 HST Scenario A requirements are sufficient to cover the tunnel scenario, based on the following observations: 
· The tunnel deployment scenario is fundamentally the same as Scenario A in Rel-17.
· The tunnel pathloss model, fading model and link budget will be the same as scenario A (LoS)
· There is no need for BS to be more closely spaced inside the tunnel than is the case for Scenario A
· 
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We understand there may be some minor difference in tunnel scenario compared to scenario A, but it doesn’t bring changes on measurements and mobility substantially. 
Based on that, The parameters can be as comparable to Scenario A as possible based on that.

	QC
	Dmin = 0 is impossible given that RRH is not on the train. We would like to hear from companies proposing different options in proposal one, what are the different requirements than scenario A you envision for the proposed parameters? Based on our understanding, reasonable tunnel scenario parameters are leading to the same requirement at scenario A.

	Samsung
	We can see the intention of this deployment scenario study, because we are not fully convinced that the Scenario A’s Ds can be reused directly or a smaller Ds is required, considering the difference including: 
   - Dmin = 0, which means the RRH is on the located on the roof of the tunnel, directly on top of the track. 
   - DRRH_height is limited by the height of tunnel
   - The propagation delay condition 

For the dimension of tunnel, here is what we received from one operator in North America for the typical tunnel dimension: 
•	25'  (7.6 meters) in diameter for a 2 track tunnel,
•	18’ (5.5 meters) in diameter for a single tunnel 
•	Some of tunnel length could be around 5000 meters

Accordingly, we suggestion DRRH_height can be 5.3m and 7.4m by assume the RRH implemented 0.2m lower than the tunnel roof for 2 track tunnel and a single tunnel respectively.  

	Nokia
	To QC: Dmin is the distance from the RRH panel to the railway track on the horizontal plane. Dmin = 0 is possible because the RRH panel can be placed on the celling of the tunnel directly above the railway track. Notice, that in our proposals, DRRH_height = 8m and CPE height = 5m.
In general, RRH placement is limited by the tunnel dimensions. Height of RRH and CPE antenna are comparable making pathloss and fading model assumptions not that well compatible with RMa (requires RRH heigh at least 15m from the ground following 38.901). 
From RRM point of view, though, we do not think that channel model will be the main source of difference in between tunnel and open space, because LoS regime can be still assumed.
As we show in our paper, tunnel deployment brings more challenges compared to mobility in scenario A opposite direction because RSPR drops much more sharply, leaving less time for network to react.
Therefore, we see a need to agree on typical set of deployment parameters in the tunnel for further evaluation based on Proposals 1. Operator’s input presented by SS is highly apricated and can be used for evaluations.
Regarding gNB RRH and antenna panel element assumption, we agree that only one beam per RRH panel is needed. However, we may not need to agree on the exact number of the RRHs per BBU because for the requirements formulation it should be sufficient to assume that more than one RRH per BBU is possible.

	 Huawei
	For the Ds, we think 500m is typical value and feasible from the link budget consideration. For the Dmin, we prefer 2m that is same as FR1 deployment. It may not feasible for Ds = 0m because of the installation safety issue and the electromagnetic interference between RRH and CPE with the electric wire above the train. For RRH height, we think 5m is a typical value, we observed 6m and 11m are the typical tunnel height.
For the tunnel scenario comparing to Rel-17 Scenario A, we can observe that there is LOS propagation condition same as Rel-17 Scenario A at most of time when UE is little far away from the RRH, the Rel-17 Scenario A requirements can be reused. But when UE is around the RRH, we observe the propagation condition looks more like NLOS (Actually with very weak LOS path power) rather than single tap. We think only this part should be considered.



· Summary on 1st round discussion: 
· Key parameters for tunnel deployment are provided for discussion, including the offline input on the typical dimensions for tunnel. 
· Proposal 1 can be further refined, based on comments received during GTW.  
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 1-1-3: Reference channel model for tunnel scenario
· Proposal/observation on the propagation condition for tunnel: 
· Proposal 1 (Huawei): For propagation condition of tunnel deployment scenario, study and evaluate the solution about the problem about the significant performance degradation when UE is under RRH due to larger delay spread than CP.
· Proposal 2 (Ericsson): The tunnel pathloss model, fading model and link budget will be the same as scenario A (LoS).
· Proposal 3 (Nokia): 
· LoS propagation assumption is valid in the tunnel deployment. However, different to open space conditions, the multipath effect may show stronger impact on the characteristic of the tunnel channel due to waveguiding effect with more reflection and scattering. Therefore, single-tap LoS propagation conditions assumed in Rel-17 HST FR2 may not be accurate enough.
· RAN 4 to consider LoS UMi street canyon channel mode for the RRM evaluations of HST FR2 tunnel deployment.
· RAN4 to consider using multi-path fading channel model with strong LoS component for the performance evaluation of HST FR2 tunnel deployment.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	There can be reflections from the tunnel walls, but not many because of beamforming, and the paths of any reflections will be similar to the main path so not much delay spread.

	QC
	Question to Nokia: could you depict a common and highly possible scenario inside tunnel in which you can find a path with significant propagation delay difference than the LOS path? 
It’s not obvious to us why proposal 1 is only for tunnel scenario, if UE is receiving from two RRHs under an RRH, large delay spread exists even for open space model.
We support proposal 2 and note that there is no fading for scenario A.

	Samsung
	Open for more discussion. 

	Nokia
	Even with beamforming, there may be still significant reflections from the walls due to the narrow horizontal dimension of the tunnel. The half-power beamwidth is typically 12.6deg, so if we assume a diameter of 6m for the tunnel, the first reflections could be seen already at 60m from the RRH with different AoA at the CPE.
We do not think that the degradation could be that significant as it is suggested in Proposal 1, but delay spread, and fading are expected to be higher than in the open space. These impacts should be evaluated, especially on the demodulation performance.

	Huawei
	No fading assumption for tunnel scenario are too ideal. When UE is around the RRH, there is serious fading channel due to reflection and refraction caused by unsmooth walls, train body or other possible obstacles. Even with beamforming, since Dmin is very small, the NLOS path is still very strong.



· Summary on 1st round discussion: 
· Different understanding on the whether or not the impact of NLoS paths is significant. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Issue 1-1-4: Mobility issue for tunnel scenario
· Proposal/observation on mobility issue from Nokia: 
· Observation 1: Mobility is much more challenging in tunnel deployment. One of the reasons is the fast decay of received signal strength at the edge of the RRH beam coverage when the train is travelling in the direction opposite to the serving beam orientation. This effect can be observed with HO-based and L1-based mobility, both in uni-directional and bi-directional tunnel deployments.
· Proposal 1: RAN4 to discuss the mobility issue when the train is travelling in the direction opposite to the serving beam orientation, especially, in the case when RRH are close to the track, i.e., in tunnel deployments.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We read the simulation results provided by Nokia, we think the findings in tunnel scenario are similar to what we discussed on HO-based and L1-based mobility in Rel-17 in scenario A, due to sudden RSRP change. 
So, we support the discussion in proposal 1, but the issue and discussion shall and can be applied not only tunnel but also scenario-A or any scenario in which sudden RSRP occurs.

	QC
	The observation of fast dropping signal quality is correct, but RAN4 needs to first understand whether existing mechanism is sufficient to resolve this issue or not.

	Samsung
	Based on the simulation from Nokia, the fast decay of received signal strength of RRH beam coverage could be the reason for the mobility issue. We are open to discuss more and the particular tunnel scenario’s characteristic play the role in this issue. 
For the comment from QC that RAN4 needs to understand whether existing mechanism is sufficient to resolve this issue or not, we would like to echo QC’s comment here. For example, in R17 discussion, the proper beam switching point (by using proper configured L1 measurement reporting) should be carefully chosen by the network to minimize the impact of the signal strength sudden change. 

	Nokia
	Yes, the issue described in our contribution was already observed in the open space Scenario-A in Rel-17.
However, we see that the problem is getting much more severe in the tunnel scenario. In Scenario-A, there are practically no mobility issues when DRX is not used or for 40 DRX cases. In the tunnel, for the opposite train travelling direction, mobility fails already in non-DRX case.
This issue needs to addressed in RAN4.

	Huawei
	We think that the mobility should be evaluated based on the agreed channel model. The evaluations in Observation 1 and P1 are just based on the Scenario A just with different Dmin value, this propagation channel is different from the tunnel scenario as we are discussing in previous 2 open issues.



· Summary on 1st round discussion: 
· Views on the mobility issue identified in the relevant contribution are provided on:
· Whether or not the issue is particular for tunnel deployment or also for Rel-17 scenarios. 
· The issue may depend on channel model discussion. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Issue 1-1-5: Expectation from tunnel deployment scenario study
· Proposals: 
· Proposal 1 (Samsung): Based on the study on tunnel scenario, at least the following targets can be expected: 
· FR2 HST Tunnel scenario channel model;
· Typical FR2 HST deployment scenario for tunnel scenario.   
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	Depends on whether RRM requirements need be changed from existing scenario A. 
And we suggest that channel model shall be agreed in main session.

	QC
	Based on our previous comment and our contribution, scenario A channel model is applicable tunnel scenario 

	Samsung
	For the tunnel scenario channel model, we don’t have the strong preference for which session to discuss, but the final goal should be “Typical FR2 HST deployment scenario for tunnel scenario”. From Rel-17 experience and practice, most of experts to perform the research on the feasibility study is from L1-RSRP strength and L1/L3-mobility perspective. Therefore we suggest to perform the tunnel scenario related study on RRM session. 

	Nokia
	Agreements on the Tunnel channel model and typical Deployment scenario can be considered as the first steps.
However, based on these assumptions/agreements, it will be necessary to conclude what is the standardization impact.
For example, on the RRM side, how mobility issue in the opposite direction will be address.
On the Demod side, if a new channel model is defined, then it will be necessary to study whether new performance requirements are needed.

	Huawei
	Depends on the discussion on the previous open issues. If agreement on different propagation conditions from Scenario A is reached, new channel model should be defined based on typical deployment scenario.

	ZTE
	Agree with Huawei, if new propagation conditions different from Scenario A is reached, new channel model is necessary.



· Summary on 1st round discussion: 
· Expectations from the tunnel deployment study are provided:
· Whether or not the new channel model still needs more discussion. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Sub-topic 1-2: UL Timing Adjustment Solution
 Sub-topic description:
[Moderator] Based the objectives of Rel-18 enhanced NR support for FR2 HST in WID [RP-222272], to specify UL timing adjustment solution for FR2 HST is expected to be included in this WI, which is provided as follows:
	· Specify UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].



During Rel-17 discussion, there are some proposals on the explicit NW signaling assistance, including RRC configuration/MAC-CE indication of whether the upcoming TCI switching is inter-RRH or not. In RAN4#101-e, the following agreement is achieved in WF [R4-2120416], particularly for one shot large uplink timing adjustment mechanism for the UL timing adjustment.
	<From approved WF R4-2120416>
For one shot large uplink timing adjustment 
Moderator note: Highlight part is agreed during RAN4 GTW session 
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· RAN4 will further study if additional flag, e.g., unidirectional flag on top of general FR2 HST scenario flag is needed to enable one shot large uplink timing adjustment 
· RAN4 will further study the network configuration means to disable one shot large uplink timing adjustment. 
· If one shot large uplink timing adjustment is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and related existing RAN4 requirements will be applied when needed 
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Performance degradation and impact to signalling design shall be discussed for above procedures
· RAN4 will further discuss the accuracy performance and testing issues based on conclusion of above procedures   



Open issues and candidate options before e-meeting:
Issue 1-2-1: General view on UL timing adjustment solution
· Proposals: 
· Proposal 1 (Samsung): RAN4 continue to discuss UL timing adjustment solution, including explicit NW signalling assistance in Rel-18, based upon Option 3 and 4 captured in WF R4-2120416.
· Proposal 2 (Nokia): RAN4 to focus, firstly, on the discussion of NW assistance signaling that could help to distinguish intra-RRH and inter-RRH TCI state switch.
· RAN4 to consider an extension of TCI state switch command with a flag indicating inter-/intra-RRH switch.
· Proposal 3 (Qualcomm): 
· Add a MAC-CE command to inform UE of the TCI state switch is across RRH and send an LS to RAN2. 
· Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs.
· Proposal 4 (OPPO): For UL timing adjustment, support RRC based assistance information.
· Proposal 4a (Ericsson): Support network assisted information, i.e., enable network assisted signaling of SSB index and order per RRH. 
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We suppose UE can utilize the explicit SSB information, it’s noted that assistance information may also bring benefits to Issue 1-1-4.
We don’t prefer special TCI state switch command or a new MAC-CE command to identify across RRH or not. A full list of SSB information( and may include spatial/QCL) can bring enough flexibility of various mechanisms.  

	QC
	We can support both MAC-CE and RRC based signaling, but since RRC based signaling requires a larger overhead, QCL related information should be embedded into the signaling, otherwise MAC-CE resolution seems better because it introduces a much smaller overhead and can carry exactly the same information if QCL related information is not included in RRC.

	OPPO
	Support proposal 1. For network assistance information, we slightly prefer RRC based signalling but are also open to MAC-CE based signalling. The UL timing adjustment mechanism and UE behaviour should be clear before sending LS.

	Samsung
	We propose P1, and we believe the Option 3 and 4 captured in WF R4-2120416 from Rel-17 study is a good and fair starting point to include all relevant proposals for both RRC and MAC-CE based solutions. 

	Nokia
	In our view, introducing an indication in the TCI state switch command serves well the needs of UL timing adjustment enhancement (Proposal 2).
More specifically, such indication can be used as a direct criterion for inter-RRH TCI state switch, instead of SSB-based DL timing difference threshold evaluation that might be inaccurate. Additionally, this will help to avoid unnecessary RACH procedures when optional large one-step timing adjustment mechanism is disabled.
Regarding SSB to RRH mapping alternatives, we, firstly, need to understand what additional issues such signaling helps to resolve and what are the gains? Is there any intention to enhanced further RRM requirements other than timing?
Moreover, it should be checked if there are already existing ways to signal SSB to RRH mapping, e.g., introduced already in terms of multi-TRP or MIMO WIs in Rel-17.
Finally, the decision about signaling will be still up to RAN2. However, our intent is to provide RAN2 with the best option from RAN4 point of view.

	ZTE
	Agree with firstly considering the NW assistance signalling to distinguish intra-RRH and inter-RRH switching. In Rel-17, since of lack such derict signalling indication, the UE procedure is a bit complex. So we believe this signalling is urgent in Rel-18.



· Summary on 1st round discussion: 
· Both RRC and MAC-CE based solutions are provided:
· Even preference provided by each individual companies, seems still the common understanding that both RRC and MAC-CE based solution can be listed for FFS. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 1-2-2: Relationship with 2 TA enhancement in Rel-18 MIMO
· Proposal/observation related to 2TA enhancement scheme in Rel-18 MIMO, from Nokia: 
· Observation 1: There are ongoing Rel-18 MIMO discussions in RAN1 about the two TA enhancement for the UE and about association of TAGs to UL channel/signals. The outcomes might be usable in the HST FR2 context.
· Proposal 1: RAN4 to discuss whether HST FR2 two-RX-chain UE can support two TA enhancement.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We advise keeping it open.

	QC
	We want to understand the use case: given that we have UL timing adjustment mechanism introduced in R17 already for inter-RRH TCI state switch, in which case do we need two TA introduced in R18?

	OPPO
	Open to discuss.

	Samsung
	For this Rel-18 FR2 HST enh, the two panel simultaneous RX is only for RX, rather than TX, which is the same assumption for Rel-18 multi-RX WI. Based on that, we would like to know more about how Rel-18 FR2 HST UE (with two RX chains) to support two TA enhancement.

	Nokia
	We think that since HST FR2 Enhanced UE is expected to possess two active antenna panels/RX chains. Could it be possible for the HST UE to support two TAGs as well. The views by other companies will be appreciated.

	Huawei
	P1 means that UE shall maintain two uplink transmit timing simultaneously which is different with one shot UL adjustment (one UL transmit timing). This is another ongoing R18 MIMO WI in RAN1. We suggest to decouple these two features.

	Apple
	Two TAGs allow UE to support simultaneous Tx to different TRPs (with or without TDM). This is different from one shot UL adjustment. P1 is not in the scope of this WI.

	ZTE
	Agree with Samsung, Rel-18 multi-panel Rx WI only focus on two panels simultaneous reception, rather than transmission. Here if we consider 2TA enhancement, does it mean UE would transmit to two RRHs simultaneously? It seems out of the scope of this WI.



· Summary on 1st round discussion: 
· Concerns raised on coupling between 2TA enhancement and this work item. 
· Some companies still prefer to further consider this issue. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Issue 1-2-3: Analysis on the impact of large propagation delay jump 
· Proposal from Nokia: 
· Proposal 1: RAN4 to discuss the potential impacts of large jump in propagation delay on UE MAC and timeAlignemntTimer in the case of inter-RRH TCI state switch.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We suggest keeping it open. 

	QC
	We want to understand how this can impact network operation, it’s not obvious from the contribution R4-2215552.

	Samsung
	More clarification is needed. 

	Nokia
	The potential impacts on MAC of UL timing adjustment in HST FR2 deployments was not considered in Rel-17 because of no involvement of the other RAN WGs. However, in the begging of Rel-18 WI there is more time for to involve other WGs, if found to be needed.
In particular, UE MAC timeAlignemntTimer is supposed to be running only when UL timing is aligned, what is not always true when TCI state switch is associated with a large jump in propagation delay.

	Huawei
	Thanks for the clarification, however the solution is not clear to us. Does P1 mean TA timer is reset in case there is large jump in propagation delay? We would like to know the subsequent UE and network behaviour. For better understanding, could proponent interpret a bit more?

	Apple
	More details are expected to better understand the proposal. It seems also related to RAN2 design.

	ZTE
	Need further discussion.



· Summary on 1st round discussion: 
· Proposal 1 needs more clarification based on some companies’ comment. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
[Moderator] 1st round summary is provided after each issue. 

Discussion on 2nd round (if applicable)
Sub-topic 1-1: Tunnel Deployment

[bookmark: _Hlk116691094]Issue 1-1-1: General assumption
Agreement: 
· On the assumption for train-roof-mounted CPE: 
· For the feasibility study of tunnel scenarios, the assumed parameters for train-roof-mounted CPE UE in Rel-17 WI can be reused.  
· On the assumption on SCS: 
· Only consider 120 kHz SCS for HST FR2 evaluations and requirements definition.
· On the assumption of transmission scheme: 
· Further study the transmission scheme of the tunnel deployment scenario, 
· FFS SFN scheme and other multi-TRP schemes should be considered with tunnel deployment scenario.

[bookmark: _Hlk116691140][Moderator] Please provide comment on the above WF, which is provided by: 
· P1 and P2 in Issue 1-1-1 are used directly
· P3 is modified as FFS to trigger more discussion.   
	Company
	Comments

	Nokia
	Following the first round discussion, we would like to propose to agree more specifically what CPE/UE parameters are reused in the bullet, i.e.:
· For the feasibility study of tunnel scenarios, the following assumed parameters for train-roof-mounted CPE UE in Rel-17 WI can be reused:
· DUE_height: 5m
· UE panel: N=4, M=4 with 2 polarizations

One FFS that seems to be missing in addition to the transmission scheme is the type of deployments, i.e., shall we consider bi-directional tunnel deployments od uni-directional as well? We propose to add such question into the list of FFS in the WF.

We also have one general comment/proposal to the Moderator:
All of the issues in the WF are marked as Agreements. However, many of them require further discussion. It could be easier to track clear agreements in the future if they are marked specifically and separated from the FFS items.

	Ericsson
	OK with agreements, further studies are needed.

	Samsung
	For Nokia’s comment 
(1) on UE’s specifical assumption is okay for us. 
(2) “FFS bi-directional and uni-directional RRH deployment for tunnel scenario” can be added. 
(3) it is okay to use WF for the bullets with only FFS-relevant bullets but not agreement achieved. 





Issue 1-1-2: Key parameters for tunnel deployment  
Agreement: 
· RAN4 discuss and study the key parameters below as baseline assumption for tunnel deployment by considering feasibility study of tunnel scenarios: 
· Ds: the distance separation between two neighboring RRH sites. FFS options including:
· Option 1: Ds = 500m 
· Option 2: Ds = 700m 
· Dmin: the minimum distance between RRH site and train track. FFS options including:
· Option 1: Dmin = 0m 
· Option 2: Dmin = 2m
· DRRH_height: determined/limited by tunnel height and RRH deployment method
· Tunnel dimensions: such as tunnel shape, height, width etc. 
· Option 1: 7.6 meters in diameter for a 2 track tunnel
· Accordingly, DRRH_height is assumed to be 7.4m
· Option 2: 5.5 meters in diameter for a single tunnel
· Accordingly, DRRH_height is assumed to be 5.3m
· gNB RRH and antenna panel element assumption. 
· FFS the number of RRHs per BBU, 
· Option 1: 4 RRHs per BBU, 
· Other options are not precluded
· 1 beam per RRH panel 

[Moderator] Please provide comment on the above WF, which is provided by: 
· P1 in Issue 1-1-2 is modified based on 1st discussions for Issue 1-1-2 (as highlighted above)
· Original P1 is discussed in the latter section for reference channel model.  
	Company
	Comments

	QC
	How about train height? Is it 5m? It’s needed for multi-path analysis.

	Nokia
	Regarding the Tunnel dimensions, we propose to add that other options are not precluded, because it is just the first meeting.
Regarding gNB RRH and antenna panel element assumption:
1) It was no discussion of the number antenna panels.
We propose to use the same assumptions as in Rel-17, i.e., 8x8x2.
2) Could the proponents, please, elaborate, why we need to agree on the exact value of the RRHs per BBU?
We propose Option2: From 1 to 4 RRHs per BBU.

As mentioned in the previous issue, it is a bit hard to identify what bullets are already agreements, and which are for FFS.

	Ericsson
	How to set antenna gain pattern of RRH and UE, same as previous stuffs in Rel-17?

	Samsung
	To QC: yes, based on the same Rel-17 assumption. 
Nokia’s comment: 
(1) tunnel dimension option: okay to add other option not precluded. 
(2) gNB RRH antenna panel assumption: 8x8x2 as R17, is okay to us
(3) Option 2: from 1 to 4 RRHs per BBU, is okay to us. 




Issue 1-1-3: Reference channel model for tunnel scenario
Agreement: 
· RAN4 further study the reference channel model for tunnel scenario:
· FFS LoS propagation assumption is valid in the tunnel deployment. 
· FFS LoS UMi street canyon channel mode for the RRM evaluations of HST FR2 tunnel deployment.
· FFS using multi-path fading channel model with strong LoS component for the performance evaluation of HST FR2 tunnel deployment.
· FFS the solution about the problem about the significant performance degradation when UE is under RRH due to larger delay spread than CP.
· FFS The tunnel pathloss model, fading model and link budget will be the same as scenario A (LoS).

[Moderator] Please provide comment on the above WF, which is provided by: 
· Capture all relevant proposals as FFS to allow companies have more investigation. 
	Company
	Comments

	
	

	
	




Issue 1-1-4: Mobility issue for tunnel scenario
Agreement: 
· RAN4 to discuss the mobility issue when the train is travelling in the direction opposite to the serving beam orientation, especially, in the case when RRH are close to the track, i.e., in tunnel deployments.

[Moderator] Please provide comment on the above WF, which is provided by: 
· P1 in Issue 1-1-4 is captured here to allow companies have more investigation. 
	Company
	Comments

	
	

	
	




Issue 1-1-5: Expectation from tunnel deployment scenario study
Agreement: 
· Based on the study on tunnel scenario, at least the following targets can be expected: 
· FR2 HST tunnel scenario channel model
· FFS the necessity of new channel model FR2 HST tunnel scenario
· Typical FR2 HST deployment scenario for tunnel scenario
· FFS the feasible parameters for FR2 HST deployment for tunnel scenario

[Moderator] Please provide comment on the above WF, which is provided by: 
· P1 in Issue 1-1-5 is captured here to allow companies have more investigation, by adding FFS as sub-bullets as highlighted. 
	Company
	Comments

	Nokia
	We think that ultimate goal of the study is to identify whether it will be any impact on the requirements introduced by the tunnel scenario.
Thus, we propose, to add as a last bullet:
Identify the requirements that might be impacted by the tunnel scenario.

	Ericsson
	We’re OK with agreements.
A comment on Nokia’s proposal , the requirements may be relevant to new JT scheme and multi-panel.


	Samsung
	Based on the above comment, the following bullet is suggested to be added accordingly: 
· Identified the requirements that might be impacted by the tunnel scenario, if any.



Sub-topic 1-2: UL Timing Adjustment Solution
Issue 1-2-1: General view on UL timing adjustment solution
Agreement: 
· RAN4 continue to discuss UL timing adjustment solution, including explicit NW signalling assistance in Rel-18, based upon Option 3 and 4 captured in WF R4-2120416.
· Both RRC and MAC-CE based solutions are FFS. 

[Moderator] Please provide comment on the above WF, which is provided by: 
· P1 in Issue 1-2-1 is captured here to allow companies have more investigation, by adding FFS as sub-bullets as highlighted. 
	Company
	Comments

	QC
	The RRC based solution we proposed is slightly different than the RRC based solution in WF R4-2120416, hence we suggest to add the following sub-bullet under the highlighted bullet:
· FFS whether to embedded spatial similarity (QCL-like relation for beams across RRHs) information by ordering the SSB index (to RRH mapping) signaled in RRC solution.

	Ericsson
	We’re fine with agreements.

	ZTE
	Fine with the agreements.

	Samsung
	In WF R4-2120416, the relevant RRC based solution is “SSB index and order per RRH” , which seems a more general term than the one proposed by QC. Suggest to use this general term for the first meeting discussion. 




Issue 1-2-2: Relationship with 2 TA enhancement in Rel-18 MIMO
Agreement: 
· RAN4 to discuss whether HST FR2 two-RX-chain UE can support two TA enhancement.

[Moderator] Please provide comment on the above WF, which is provided by: 
· P1 in Issue 1-2-2 is captured directly here to allow companies have more investigation,. 
	Company
	Comments

	Huawei
	We think to support two TA, UE shall maintain two uplink transmit timing simultaneously. This is another ongoing R18 MIMO WI in RAN1. We suggest to decouple these two features. 

	Ericsson
	The purpose is unclear to us.
We suggest studying the necessity of supporting two TA enhancement firstly. 

	Apple
	It is our understanding that two TAs is not in the scope of this WI. This is being discussed in R18 MIMO. In that work item FR2 HST is not the target scenario.

	ZTE
	Based on the WI, multi-panel simultaneous reception is considered, we are not sure why we need to support two TA enhancement.

	Samsung
	The proposal here is to “study” based on some companies’ input. 
From our understanding, it is out of the scope of this work item. 




Issue 1-2-3: Analysis on the impact of large propagation delay jump 
(Tentative) Agreement: 
· N/A.

[Moderator] Because companies asked for clarification on Proposal 1 as below, it is suggested to clarify firstly to make sure companies know how to proceed in the next meeting: 
· Proposal from Nokia: 
· Proposal 1: RAN4 to discuss the potential impacts of large jump in propagation delay on UE MAC and timeAlignemntTimer in the case of inter-RRH TCI state switch.

· 1st round discussion: 
	Company
	Comments

	Ericsson
	We suggest keeping it open. 

	QC
	We want to understand how this can impact network operation, it’s not obvious from the contribution R4-2215552.

	Samsung
	More clarification is needed. 

	Nokia
	The potential impacts on MAC of UL timing adjustment in HST FR2 deployments was not considered in Rel-17 because of no involvement of the other RAN WGs. However, in the begging of Rel-18 WI there is more time for to involve other WGs, if found to be needed.
In particular, UE MAC timeAlignemntTimer is supposed to be running only when UL timing is aligned, what is not always true when TCI state switch is associated with a large jump in propagation delay.

	Huawei
	Thanks for the clarification, however the solution is not clear to us. Does P1 mean TA timer is reset in case there is large jump in propagation delay? We would like to know the subsequent UE and network behaviour. For better understanding, could proponent interpret a bit more?

	Apple
	More details are expected to better understand the proposal. It seems also related to RAN2 design.

	ZTE
	Need further discussion.



· 2nd round discussion: 
	Company
	Comments

	QC
	Same question as Huawei in the first round, and additionally we want to understand the impact of reset/not running the timer on HST scenario (not general scenario), before we agree to list this item as for future study.

	Huawei
	May proponent provide more clarification on the solution and depict what is RAN2 impact?

	Nokia
	We prefer to keep this this issue open since it is only the first meeting, and detailed elaboration of the issue requires more time.
In general, as we replied in the first round, the issue is the following:
· The original design of the timer does not take into account the situation when the UL time alignment is not followed at the TCI state switch because source and target TCI states were assumed to be collocated.
· Following TS 38.321, Clause 5.2 timeAlignmentTimer behaves in a certain way when UL timing changes, e.g., due to MAC CE TAG or RACH or when UL time alignment is considered to be lost.
This behavior was not discussed in Rel-17 in respect to the large jump in propagation delay at TCI state switch and corresponding UL timing adjustment procedures.

	Ericsson
	Need further discussion. 

	Samsung
	For this issue, considering the comments from other companies, we suggest a more general bullet to trigger the discussion on this very first meeting: 
· RAN4 to discuss the existence of potential impacts of large jump in propagation delay on UE MAC of UL TA adjustment and timeAlignemntTimer in the case of inter-RRH TCI state switch.




Topic #2: RRM Core Requirement Impact
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215460
	Xiaomi
	Proposal 1: For PSS/SSS detection and measurement for activated/deactivated Scell, the enhancement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST.
Proposal 2: RAN4 to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on Scell.
Proposal 3: The L1-RSRP measurement requirement defined for Rel-17 FR2 HST is applicable to intra-band Scell in Rel-18 FR2 HST.

	R4-2215553
	Nokia, Nokia Shanghai Bell
	On CA:
1. Use Rel-17 NR_HST_FR1_enh the CA-related enhancements focused on intra- and inter-frequency cell identification and detection with and without measurement gaps, and also on L1 measurements as a starting point for enhancements in Rel-18 NR_HST_FR2_enh.

On multi-panel operation:
1. The terms “two active panels” and “simultaneous reception” might assume different implementations and interpretations.
RAN4 to assume that R18 HST FR2 Enhanced Ues capable of simultaneous multi-panel operation are equipped with two RX chains.

RAN4 to consider as a baseline a two-RX-chain HST FR2 UE that can perform simultaneous operations such as independent time/frequency synchronization, FOC/FOE, beam management, RRM and Demod processing per RX chain.

RAN4 to clarify what signals can be simultaneously received per Rx-chain by a two-RX-chain HST FR2 UE: PDCCH and/or PDSCH and/or RS for L1 and/or RS for L3 measurements and/or combinations of those.
RAN4 to assume that two-RX-chain HST FR2 UE can receive at least two different PDSCHs simultaneously on both RX chains.
DPS scheme assumed in HST FR2 Rel-17 where only one RRH of the cell is transmitting at a time is not practical anymore in HST FR2 deployments with two-RX-chain Ues.
SFN-based JT (with same PDSCH and PDCCH transmitted from both RRHs), DPS-based JT (PDSCH is sent from only one of the RRHs but PDCCH is sent in SFN manner), and NC JT (separate PDCCH, PDSCH, and RSs from both RRHs) schemes can be used in HST FR2 Enhanced context.
RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.
Bi-directional Scenario-A was de-prioritized in Rel-17 due to challenging mobility, but it should be revaluated in Rel-18 due to multi-RX UE capabilities.
RAN4 to consider both Scenario-A and Scenario-B bi-directional deployments in Rel-18 HST FR2 Enhanced.

Rel-18 two-RX-chain HST FR2 Ues should be equipped with two searchers for cell detection and measurements. Such Ues are expected to demonstrate better mobility performance in HST FR2 deployments.
RAN4 to agree that two-RX-chain HST FR2 Ues are capable of simultaneous L1 and L3 measurements on both RX chains.
RAN4 to consider further enhancement of RRM L1 an L3 measurements requirements for the HST FR2 UE equipped with two-RX chains.
Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
When two TCI states are used simultaneously in DL, UL and DL TCI state switches may not always coincide.
RAN4 to consider separate UL and DL TCI state switches in Rel-18 HST FR2 Enhanced scenario.
On RRM specification impact:
Table 1: Summary of RRM specification impact from Rel-17 and Rel-18 HST scenarios.
	RRM Req. Category (TS 38.133)
	Sub-Category
	Rel-17 HST FR1_enh and FR2 Standardization Impact (for reference)*
	Rel-18 HST FR2-enh Standardization Impact*

	4, 5
Idle/inactive state mobility
	Cell selection/re-selection, measurement
	Enhance
	

	6. Connected state mobility
	6.1 Handover
	No impact
	

	
	6.2.1 Connection Mobility Control - 
RRC re-establishment
	Enhance
	

	
	6.2.2 Connection Mobility Control - 
Random Access
	No impact
	No impact expected

	
	6.2.3 Connection Mobility Control – RRC Release with Redirection
	Not applicable
	No impact expected

	7. Timing
	7.1 UE transmit timing
	Enhance
	

	
	7.2 UE timer accuracy, 7.3 Timing advance, 7.4 Cell Phase Sync accuracy, 7.7 deriveSSB-IndexFromCell tolerance
	No impact
	

	
	7.5 MRTD, 7.6 MTTD
	No impact
	

	8. Signalling
	8.1 RLM
	Enhance
	

	
	8.2 Interruption
	No impact
	

	
	8.3 Scell Activation and Deactivation Delay
	No impact
	

	
	8.4 UE UL carrier RRC reconfiguration delay
	Not applicable
	No impact expected

	
	8.5 Link Recovery procedures
	Enhance
	

	
	8.6 Active BWP switch delay
	No impact
	No impact expected

	
	8.9 PSCell Addition and Release Delay
	Not applicable
	Not applicable

	
	8.10 Active TCI state switching delay
	Enhance
	

	
	8.11 PSCell Change
	Not applicable
	Not applicable

	
	8.12 Uplink spatial relation switch delay
	No impact
	

	
	8.13 UE-specific CBW change
	No impact
	Not applicable

	
	8.14 Pathloss reference signal switching delay
	No impact
	No impact expected

	
	8.15 Active downlink TCI state switching delay for unified TCI
	No impact (not discussed)
	

	
	8.16 Active uplink TCI state switching delay for unified TCI
	No impact (not discussed)
	

	
	8.17 SCG Activation and Deactivation Delay
	No impact (not discussed)
	Not applicable

	
	8.18 TRP specific Link Recovery Procedures
	No impact (not discussed)
	

	
	8.19 Pre-configured measurement gap activation/deactivation delay
	No impact (not discussed)
	

	9. Measurement Procedure
	9.1 General measurement requirement
	No impact
	

	
	9.2 NR intra-frequency measurements
	Enhance
	

	
	9.3 NR inter-frequency measurements
	Enhance
	

	
	9.4 Inter-RAT measurement 
	Not applicable
	Not applicable

	
	9.5 L1-RSRP/9.8 L1-SINR Measurement
	Enhance
	

	
	9.6 NE-DC: Measurements
	Not applicable
	Not applicable

	
	9.7 Cross Link Interference measurements
	No impact (not discussed)
	No impact expected

	
	9.9 NR measurements for positioning
	No impact (not discussed)
	No impact expected

	
	9.10 CSI-RS based L3 measurements
	No impact
	No impact expected

	
	9.11 NR measurements with autonomous gaps
	Not applicable
	Not applicable

	
	9.12 Measurement for Propagation Delay Compensation
	No impact (not discussed)
	Not applicable

	
	9.13 L1-RSRP measurements for a cell with different PCI from serving cell
	No impact (not discussed)
	

	* Requirements’ classification categories:
· Not applicable: the requirement is not applicable to FR2 HST Ues
· No impact: no change on Rel-15/16/17 requirement is needed, and the same requirement applies to FR2 HST Ues.
· Enhance: The requirement need or was enhanced.
FFS: need to discuss whether the requirement need to be enhanced.



Use Table 1 above as a starting point for the summary of Rel-18 NR_HST_FR2-enh RRM Core specification impacts.

	R4-2215712
	CMCC
	Proposal 1: For PSS/SSS detection of FR2 active Scell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
Proposal 2: For measurement period of FR2 active Scell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
Proposal 3: For PSS/SSS detection of FR2 deactivated Scell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
Proposal 4: For measurement period of FR2 deactivated Scell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

	R4-2215824
	OPPO
	Proposal-1: Discuss the following RRM requirements for FR2 HST CA scenario:
Ÿ	Time period for PSS/SSS detection and measurement period for activated/deactivated Scell
Ÿ	Scell activation/deactivation delay 
Ÿ	Inter-frequency measurements
Proposal-2: In case of 2 active panels, consider whether to reuse conclusions from NR FR2 multiRx DL WI.
Proposal-3: For UL timing adjustment, support RRC based assistance information.

	R4-2216311
	Huawei, HiSilicon
	Proposal 1: To further study whether PSS/SSS detection requirements on SCC need to be specified in intra-band CA FR2 HST scenario.
Proposal 2: The measurement period for intra-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated Scell in R18 FR2 HST at least for open deployment scenarios.
Proposal 3: The RX beam scaling factor under tunnel scenario needs further study.
Proposal 4: Further study whether Scell is deactivated in FR2 HST scenario.
Proposal 5: The time period of time index on Scell may not need to be specified in intra-band CA FR2 scenario.
Proposal 6: Whether RAN4 needs to specify Scell activation/deactivation delay in R18 FR2 eHST depends on whether Scell is deactivated in FR2 scenario.
Proposal 7: In R18, simultaneous multi-panel operation is not supposed to be applied for L3 RRM measurements.
Proposal 8: In R18, the sharing factor between L1 and L3 measurements needs to be kept in L3 RRM measurement requirements.
Proposal 9: If RRHs are used as different TRPs for a serving cell, UE can be assumed to support simultaneous L1 measurements on two different QCL-typeD RSs from different RRHs of the serving cell, and the precondition is that two RSs are simultaneously received on two different antenna panels.

	R4-2216506
	Ericsson
	Proposal 1:  Postpone simultaneous multi-panel operation in RRM session until clear use case or scenario is fixed.
Proposal 2: To support CA enhancement for HST FR2, below requirements shall be added
	RRC mode
	Type of requirements
	Impact

	IDLE mode mobility
	Neighbor cell measurements
	Inter-frequency measurements enhancement shall be added.

	CONNECTED mode mobility
	Intra-frequency measurements
	Deactivated Scell enhancement shall be added 

	
	inter-frequency measurements
	Inter-frequency measurements enhancement shall be added.



Another issue about the HST signaling raises upon CA enhancement. One approach is CA enhancement reuse existing HST FR2 signaling, on the contrary, another approach is CA enhancement needs new dedicated HST FR2 signaling.
Proposal 3: RAN4 shall study HST signaling for CA enhancement. 
· Option 1: Reuse Pcell signaling
· Option 2: New signaling
Proposal 4: postpone discussion on tunnel deployment scenario until exact impact to RRM can be identified clearly. 
Proposal 5: Support network assisted information, i.e., enable network assisted signaling of SSB index and order per RRH.
Proposal 6: RAN4 shall check the necessity of enhancements on TCI state switch in Scell.
Proposal 7: RAN4 shall check the necessity of enhancements on Scell activation. 
Proposal 8: RAN4 shall study possible optimization on link recovery on Scell, link recovery on Scell.

	R4-2216712
	Samsung
	Proposal 1: For Rel-18 FR2 PC6, by introducing CA operation, at least the following RRM impacts are eparate: 
· -  Inter-frequency measurement for FR2 HST UE: 
· Requirement on PSS/SSS detection, time index detection, and measurement period
· Both idle and connected modes to be studied
· - NSCC_SSB for CSSFoutside_gap,i
· - FFS network signaling and UE capability
Proposal 2: For Rel-18 FR2 PC6, UE can be configured with multiple carriers even with multi-RX chains enabled.
Proposal 3: For Rel-18 PC6 UE supporting simultaneous multi-panel operation, MRTD of signals received from two panels can be extended to the value higher than CP length. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk116169374]Sub-topic 2-1: RRM impact by multi-panel simultaneous reception
 Sub-topic description:	
As described as one of the objectives of Rel-18 enhanced NR support for FR2 HST, it is expected to specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices, which is highlighted as follows:
	· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception



Open issues and candidate options before e-meeting:
Issue 2-1-1: Deployment scenario for FR2 HST multi-panel simultaneous reception
· Proposals: 
· Proposal 1 (Qualcomm): RAN4 to study the relevant assumptions and deployment scenarios for multi-panel simultaneous reception in FR2, e.g., 
· Whether the signal from the opposite direction RRH is negligible during simultaneous reception of data.
· Type of deployment: bi-directional seems to be appropriate. Does RAN4 need to study uni-directional deployment?
· Proposal 2 (Nokia): RAN4 to consider both Scenario-A and Scenario-B bi-directional deployments in Rel-18 HST FR2 Enhanced.
· Proposal 3 (Ericsson): Postpone simultaneous multi-panel operation in RRM session until clear use case or scenario is fixed.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	The mechanism of multi-panel simultaneous reception is unclear, shall we assume one RF/BB( a complete CPE) for each panel or referring multiRx assumptions under discussion? Shall main or demod. Session define multi-panel firstly?

	QC
	Deployment scenario can be discussed in parallel with R18 multi-Rx WI progress.

	OPPO
	Agree that the scenario of multi-panel simultaneous reception should be clear.

	Samsung
	Agree with QC that deployment scenario can be discussed in parallel with R18 multi-RX WI, which anyway won’t touch FR2 HST scenario. 
For P1 from QC, we think: 
       - Signal from the opposite direction RRH should be negligible during simultaneous reception of data, because of PC6’s two opposite-directed panels assumed, which should be easier guaranteed in FR2 HST scenario compared with normal PC3’s scenario for multi-RX. 
       - Agree with QC, bi-directional is more appropriate, and at least for PC6, RAN4 don’t need to consider uni-directional deployment for Rel-18 FR2 HST UE with multi-panel reception. 

	Nokia
	We agree that “multi-panel simultaneous reception” should be clearly defined, and also in relation to simultaneous data reception and measurements,
However, we also need to discuss seaprately what is the main use-case and benefits for multi-panel reception in HST FR2? This can be done without relation to the multi-RX WI.
Therefore, for now, we do not see reasons to exclude Scenario-B and Scenario-A from considerations (Proposal 2).
Additionally, Proposal 1 rises a good point whether there is a need to consider uni-directional deployments in addition to bi-directional.

	Huawei
	We agree that it seems bi-directional scenario is a good point to start with. 

	Apple
	We also agree that bi-directional could be a good starting point. We are open for other scenarios.

	ZTE
	Agree with more clarification on use case. Whether we need to support simultaneous measurement and data reception, or only focus on simultaneous data reception? Whether Scenario A and Scenario B would both achieve gain from multi-panel Rx? these basic assumptions related with use case should be firstly identified.



· Summary on 1st round discussion: 
· Type of deployment: bi-directional seems okay to be starting point. 
· More studies are needed on the particular aspects for FR2 HST, compared with PC3 handheld UE related scenario in Rel-18 Multi-RX WI. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Issue 2-1-2: RF chains for FR2 HST multi-panel simultaneous reception
· Proposals: 
· Proposal 1 (Samsung): For Rel-18 FR2 PC6, UE can be configured with multiple carriers even with multi-RX chains enabled.
· Proposal 2 (OPPO): In case of 2 active panels, consider whether to reuse conclusions from NR FR2 multiRx DL WI.
· Proposals from Huawei: 
· Proposal 3: In R18, simultaneous multi-panel operation is not supposed to be applied for L3 RRM measurements.
· Proposal 4: In R18, the sharing factor between L1 and L3 measurements needs to be kept in L3 RRM measurement requirements.
· Proposal 5: If RRHs are used as different TRPs for a serving cell, UE can be assumed to support simultaneous L1 measurements on two different QCL-typeD RSs from different RRHs of the serving cell, and the precondition is that two RSs are simultaneously received on two different antenna panels.
· Proposals from Nokia: 
· Proposal 6: RAN4 to assume that R18 HST FR2 Enhanced UEs capable of simultaneous multi-panel operation are equipped with two RX chains.
· Proposal 7: RAN4 to consider as a baseline a two-RX-chain HST FR2 UE that can perform simultaneous operations such as independent time/frequency synchronization, FOC/FOE, beam management, RRM and Demod processing per RX chain.
· Proposal 8: RAN4 to clarify what signals can be simultaneously received per Rx-chain by a two-RX-chain HST FR2 UE: PDCCH and/or PDSCH and/or RS for L1 and/or RS for L3 measurements and/or combinations of those.
· Proposal 9: RAN4 to assume that two-RX-chain HST FR2 UE can receive at least two different PDSCHs simultaneously on both RX chains.
· Proposal 10: RAN4 to agree that two-RX-chain HST FR2 UEs are capable of simultaneous L1 and L3 measurements on both RX chains.
· Proposal 11: RAN4 to consider further enhancement of RRM L1 an L3 measurements requirements for the HST FR2 UE equipped with two-RX chains.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We would like to ask a question about L3 measurements to Proposal 3 and Proposals 8 to 11, if L3 measurement shall be measured, should the mobility of the two panels be different? 
To our understanding, proposal 3 is more feasible, also taking current status in multiRx into account, no L3 measurements. 

	QC
	Since R18 multi-Rx WI doesn’t limit to particular power class, we should assume the conclusion from the WI apply to all PCs. All the above proposals except proposal 1 are general R18 multi-Rx discussion instead of specific to HST. We should only discuss the requirement specific to HST but not applicable to other PCs. 

	OPPO
	Proposal 2 could be supported as the baseline to avoid duplicated discussion between HST and multi-Rx. 
For the details, proposals 5, 6, 8 can also be supported. 

	Samsung
	From WID, the guidance is “NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception”, so if there is agreement we can make specifically on FR2 HST scenario, we believe it is totally allowed. In principle, P2 is okay for us, but it should not be regarded as the reason to discuss FR2 HST specific issues. 

Technically, 
P1: we support, and even for Rel-18 multi-RX WI, we don’t see why UE with multi-RX can’t support CA. The R18 multi-RX WI is only restrict multi-RX operation on multiple CCs, but still allow PCell to be received by multi-RX, but SCell by one-RX. We support P1. 
P3/P4/P8/P9/P10/P11: we can reuse R18 multi-RX WI’s conclusion for these proposals. 
Technically, we can support P5, P6, P7

	Nokia
	We are open discuss Proposal 1 further.
Regarding, Proposal 2, the use-case of HST FR2 is different from R18 multi-Rx WI. For example, power consumption is not the main concern for HST FR2 UEs. Therefore, HST FR2 UE (CPE) capabilities can be different from what is assumed by default in R18 multi-Rx.
The meaning of “simultaneous multi-panel operation” shall be clarified for HST FR2 UEs.
In our view, some of the proposals such as 5, 6, 7 and 9 are useful and help establishing a common understanding of multi-RX operation in HST FR2. We can also support P5.

	Huawei
	We agree that common conclusion of R18 multi-RX can be applied to FR2 HST except HST specific part. So we skip the technical discussion on P2-P11.
Option 1 is reasonable, a UE even a CPE can be configured with CA and enable simultaneous Rx on one of serving CC.

	Apple
	It seems most proposals are not FR2 HST specific. Most likely the outcome of multi-Rx can be borrowed so we don’t expect duplicated discussion here. This is based on the WID description:
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception


	ZTE
	Proposal 2 can be a good starting point.



· Summary on 1st round discussion: 
· Different understandings are provided, especially considering.
· Most of aspects are also included in Rel-18 Multi-RX WI.  
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 2-1-3: MRTD for FR2 HST multi-panel simultaneous reception
· Proposals: 
· Proposal 1 (Samsung,): For Rel-18 PC6 UE supporting simultaneous multi-panel operation, MRTD of signals received from two panels can be extended to the value higher than CP length. 
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We think it depends on multi-panel reception implementation. We’re OK with the proposal 1 since it is UE’s capability. 

	QC
	Same comment as issue 2-1-2, MRTD is not specific to HST, and our preference is follow R18 multi-Rx agreements unless they are not applicable to HST.

	OPPO
	Agree with QC, the MRTD for R18 multi-Rx could be reused for HST. 

	Samsung
	From WID, the guidance is “NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception”. For MRTD, we support P1 technically, but further wait for multi-RX WI is also okay for us. 

	Nokia
	We cannot follow blindly the agreements from R18 multi-Rx on MRTD because HST FR2 specifics may not be taken into account in that WI.
In particular, it is rather obvious, that in bi-directional HST FR2 deployments the receive timing difference on different UE panels of the same UE can be significantly above the CP.
Regarding Proposal 1, we have not yet explicitly stated our support.
A clarification is needed in Proposal 1: is it for single frequency case or for intra-band CA?
Currently, MRTD requirements are defined only for the CA cases.

	Xiaomi
	Prefer to follow the agreement on MRTD in Rel-18 multi-Rx WI. 

	Huawei
	“MRTD” herein refers to time difference between two different TRPs. Agree with QC, waiting the conclusion of R18 multi-panel.

	Apple
	We also support to wait for conclusion of R18 multi-Rx.

	ZTE
	Agree with QC, we do not need to discuss MRTD specially, just keep align with R18 multi-panel Rx is fine unless they are not applicable to HST.



· Summary on 1st round discussion: 
· Some company prefer to have the aligned conclusion as Rel-18 multi-RX WI. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 2-1-4: Transmission Scheme for FR2 HST multi-panel simultaneous reception
· Proposal/Observations for DL transmission scheme from Nokia: 
· Observation 1: DPS scheme assumed in HST FR2 Rel-17 where only one RRH of the cell is transmitting at a time is not practical anymore in HST FR2 deployments with two-RX-chain UEs.
· Observation 2: SFN-based JT (with same PDSCH and PDCCH transmitted from both RRHs), DPS-based JT (PDSCH is sent from only one of the RRHs but PDCCH is sent in SFN manner), and NC JT (separate PDCCH, PDSCH, and RSs from both RRHs) schemes can be used in HST FR2 Enhanced context.
· Proposal 1: RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.
· Proposal/Observations for UL transmission scheme from Nokia: 
· Proposal 2: Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	Agree on proposal 1, JT scheme shall be studied, FFS on which JT.  

	QC
	The two proposals are reasonable and aligned with WID.

	OPPO
	Support the proposals.

	Samsung
	Support both proposals. 

	ZTE
	Support both proposals.



· Summary on 1st round discussion: 
· P1 and P2 seems okay to all companies.
· For which JT scheme, it can be further studied.  
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 2-1-5: UL and DL TCI switching for FR2 HST multi-panel simultaneous reception
· Proposal/Observations from Nokia: 
· Observation 1: When two TCI states are used simultaneously in DL, UL and DL TCI state switches may not always coincide.
· Proposal 1: RAN4 to consider separate UL and DL TCI state switches in Rel-18 HST FR2 Enhanced scenario.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	Suggest FFS,  UL TCI switching always following DL may be feasible in HST scenario. At least, we shall not preclude sync. DL and UL TCI switching.

	QC
	Note that UL has spatial relation switch instead of TCI state switch. UL spatial relation switch is not required to align with DL TCI state switch. Given this understanding, we don’t see issues that we need to resolve for HST when we consider multi-panel simultaneous reception.

	Samsung
	Question to Nokia, is that the intention to consider joint UL/DL TCI from Rel-17 FeMIMO here? If not, QC’s comment is reasonable to us. 

	Nokia
	Our main point was that in Rel-17 it was assumed that the UL and DL are always switched together. As we show, in Rel-18 it might not be always the case. Therefore, the concrete mechanism for separate UL/DL switches and corresponding requirement should be checked and discussed in HST FR2 context.

	Huawei
	P1 is not very clear to us. In R17 joint UL/DL TCI and multiple TRP is not simultaneous supported in RAN1. Therefore R18 multi-Rx is based on R17 framework that only simultaneous DL TCI reception is supported. So herein UL TCI shall be “UL spatial relation”, as UL TCI switching is the concept for unified TCI.



· Summary on 1st round discussion: 
· Clarification is asked on P1, on which the UL spatial relationship update and joint DL/UL TCI can be involved.   
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Sub-topic 2-2: RRM impact by CA
 Sub-topic description:
As described as one of the objectives of Rel-18 enhanced NR support for FR2 HST, it is expected to specify the RRM requirement for intra-band CA scenario, which is highlighted as follows:
	· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]



Open issues and candidate options before e-meeting:
Issue 2-2-1: Impacted RRM requirement for CA
· Proposal on expected RRM requirement impact by CA operation: 
· Proposal 1: For Rel-18 FR2 PC6, by introducing CA operation, RRM impacts are expected for: 
· Intra-frequency measurement on deactivated SCell (Ericsson, Nokia)
· Inter-frequency measurement for FR2 HST UE (Samsung, OPPO, Ericsson, Nokia): 
· Requirement on PSS/SSS detection, time index detection, and measurement period
· Both idle and connected modes to be studied
· NSCC_SSB for CSSFoutside_gap,i (Samsung)
· SCell activation/deactivation delay (OPPO)
· Depends on whether SCell is deactivated in FR2 scenario (Huawei)
· RAN4 shall check the necessity of enhancement of SCell activation (Ericsson)
· Proposal 2 (Xiaomi/Ericsson): RAN4 to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell.
· Proposal 3 (Xiaomi/Nokia): The L1-RSRP measurement requirement defined for Rel-17 FR2 HST is applicable to intra-band SCell in Rel-18 FR2 HST.
· Proposal 4 (Huawei): To further study whether PSS/SSS detection requirements on SCC need to be specified in intra-band CA FR2 HST scenario.
· Proposal 5 (Ericsson): RAN4 shall check the necessity of enhancements on TCI state switch in SCell.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	We’re OK with Proposal 1, 2, 4, 5.
Regarding Proposal 3, we think it can be start point, but improvement shall not be precluded. 

	QC
	What’s the impact of CA on NSCC_SSB for CSSFoutside_gap,i ? The contribution R4-2216712 doesn’t elaborate it, and R17 FR1 HST fixed the issue and the fix doesn’t exclude FR2 HST:
· From Rel-17 to have NSCC_SSB clarification/correction, the NSCC_SSB clarification/correction is “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”
We also don’t see the need to deactivate Scell to save power in HST given that it is a CPE device.

	OPPO
	Support proposal 1, at least inter-frequency measurement should be agreed. For deactivated SCell, we are also fine to skip it.

	Samsung
	Support to study P1 to P5. 
Thanks for QC’s clarification, and we are okay if it is the common understanding that Rel-17 fixed requirement can be applied to both FR1 and FR2 HST if CA operation applied.

	Nokia
	In our paper, we were proposing to use the impacts from Rel-17 HST FR1 CA requirements as a starting point for the discussion.
We agree that the use-case for deactivated SCell in HST FR2 may not be present because there is no need for the UE to save power.
More study is also needed for Proposal 2.

	CMCC
	We support Option 1. One further comment on option 1 is that for intra-frequency measurement, except deactivated Scell, activated Scell also need to be considered. Normally, for activated Scells, the requirements are same as that for PCell. However, according to spec structure of Rel-17 FR2 HST requirements, if companies think it implies that Rel-17 FR2 HST requirements are already applied to the activated Scell, we are also fine. Some clarification may be needed. 

	Xiaomi
	P#1: in general, we are fine with P#1, one comment on ‘Both idle and connected modes to be studied’, why should we need to study the enhancement in idle mode under CA operation？
P#2: support;
P#3: support, and we are open to study the potential improvement.

	Huawei
	Regarding intra-frequency deactivated SCell requirements in option 1, the first question is whether SCell will be deactivated in FR2 HST scenario As the WI focus on CPE, power consumption is not a critical issue. Therefore if RAN4 agrees that SCell is not deactivated, the corresponding measurement and SCell activation delay requirements would be skipped.
Regarding option 2, as BFD on SCell is mandatory from R16, the requirements may be reused for HST FR2 scenario.
Option 3 can be used a starting point.
We support option 4. According to principle in R15, in intra-band CA scenario, from measurement perspective, UE only needs to measure the serving SCells in the same band as PCell according to the existing principle specified in 9.2.3.2(duplicated as below).  That’s to say, in intra-band CA scenario UE shall measure on PCC (including PCell and its neighbor cells) and serving SCells. Then PSS/SSS detection requirements on SCC may have no need to be specified in intra-band CA FR2 HST scenario, as the timing can refer to PCell and there is no need to identify neighbor cells on SCC. 
	9.2.3.2	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 SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on serving cell for each of the other intra-frequency layer(s) in the same band.



Regarding option5, more clarification is needed. 


	Apple
	Fine with P1 except that NSCC_SSB and activation/deactivation can be FFS. Update of NSCC_SSB needs more justification. If SCC is not activated/deactivated frequently for CPE UE, we probably won’t need to spend too much effort to reduce the activation delay. On the other hand, we already have fast SCell activation in R17.
We are open for P4.



· Summary on 1st round discussion: 
· The impacted RRM requirement listed in Proposal 1: 
· Most of the proposed items are okay to companies for further discussion, but:
· For deactivated SCell, companies raise the necessity of performing deactivating to SCell.  
· For NSCC_SSB for CSSFoutside_gap,i, Rel-17 fixed requirement can be applied to both FR1 and FR2 HST if CA operation applied
· For issues listed in P2-P5, seems there is common understanding for RAN4 to further study them. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Issue 2-2-2: Measurement enhancement for CA
· Detailed proposal on measurement requirement enhancement: 
· Proposal 1 (Xiaomi/Qualcomm/CMCC): For PSS/SSS detection and measurement for activated/deactivated SCell, the enhancement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST, i.e.: 
· For PSS/SSS detection of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· For measurement period of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· For PSS/SSS detection of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· Proposals from Huawei: 
· Proposal 2: The measurement period for intra-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated SCell in R18 FR2 HST at least for open deployment scenarios.
· Proposal 3: The RX beam scaling factor under tunnel scenario needs further study.
· Proposal 4: Further study whether SCell is deactivated in FR2 HST scenario.
· Proposal 5: The time period of time index on SCell may not need to be specified in intra-band CA FR2 scenario.
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	Support Proposal 1.
We shall study Proposal 3, 4, 5 further.

	QC
	We agree with Huawei’s observation on the intra-cell timing alignment across Pcell and Scell, and therefore we support proposal 5.

	OPPO
	For deactivated Scell, depends on issue 2-2-1.
For activated Scell, we are fine to reuse requirements for single carrier in R17. The Rx beam scaling factor for tunnel deployment can be postponed after the scenario and channel model are defined.  

	Samsung
	Support P1. 
P2 could depends on tunnel-specific RRM requirement is needed or not....
For P3 to P5, we are open to further discuss these good proposals. 

	Nokia
	For the deactivated SCell, the minimum measurement cycle 160 ms. Therefore, Rel-17 HST FR2 enhancements may not be directly applicable to deactivated SCells. Firstly, it is necessary to agree whether deactivated SCell should be considered or not in the previous Issue.
Proposal 5 also seems reasonable for us.

	CMCC
	We support Option 1. And open for other options. For P3, one question for clarification, whether tunnel scenario is considered for CA? 

	Xiaomi
	Support proposal 1, and we are fine to further study P#3, P#4 and P#5.

	Huawei
	We support measurement period part in proposal 1, proposal 2, 3, 4 and 5.
Regarding PSS/SSS detection on SCell in proposal 1, we provided comments in issue 2-2-1. In intra-band CA scenario UE shall measurement serving SCells and is not required to measurethe neighbor cells on this SCC. Then PSS/SSS detection requirements on SCC may have no need to be specified in intra-band CA FR2 HST scenario, as the timing can refer to PCell and there is no need to identify neighbor cells on SCC.
We agree with the measurement period part in proposal 1 which is aligned with proposal 2. 
Regarding proposal 2 and proposal 3, as tunnel scenario is also one target deployment. The RX beam scaling factor under tunnel scenario needs further study.
Support option 5. Regarding time period for time index acquirement, we focus on intra-band CA where there is a PCell in the band. The timing difference for intra-band contiguous CA in FR2 is 130ns and for intra-band non-contiguous is 260ns. The MRTD is less than min (2 SSB symbols, 1 PDSCH symbol). Therefore the time index of SCell can be derived from the PCell in the same band. Therefore the time period of time index on SCell may not need to be specified in intra-band CA FR2 scenario.

	Apple
	At least measurement part in P1 is fine. Regarding PSS/SSS, issue raised by HW for intra-band case under 2-2-1 needs to be resolved.



· Summary on 1st round discussion: 
· Discussions are provided on measurement enhancement for CA, in the aspects of
· The necessity of PSS/SSS detection requirement on SCell for time index, especially considering the timing alignment assumption for FR2 HST.
· Measurement requirement on SCell seems the companies have the common understanding
· For deactivated SCell, depends discussion on Issue 2-2-1. 
· RX beam scaling factor for tunnel scenario: need FFS
· Whether enhancement on CA also need to consider tunnel deployment scenario. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 


Issue 2-2-3: Network signaling for Rel-18 FR2 HST CA Scenario
· Detailed proposal on measurement requirement enhancement: 
· Proposal 1 (Ericsson/Samsung): RAN4 shall study HST signaling for CA enhancement. 
· Option 1: Reuse PCell signaling
· Option 2: New signaling
· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	QC
	New signaling is needed, otherwise it’s a change to R17 signaling interpretation.

	OPPO
	Slightly prefer option 2.

	Samsung
	We assume Rel-18 new UE feature/capability is anyway needed in the end of Rel-18 phase. 
Here for NW signaling, we are open to both options, but reusing Pcell signaling should be enough, based on our current understanding. 

	Nokia
	In Rel-17, the following signalling and capabilities were used for CA:
· highSpeedMeasCA-Scell-r17 flag
· UE support for measurementEnhancementCA-r17 when highSpeedMeasInterFreq-r17 flag is configured
Could SS, please, clarify Option 1 further. Does it mean that no new signalling is needed?
If new requirements on CA in Rel-18 are defined for HST FR2, then either new signalling will be needed (Option 2) or the modification to existing Rel-17 signalling should be discussed.

	CMCC
	We are open for discussion. In Rel-17 FR1 HST CA, new signalling is introduced. For FR2 HST CA, we can have further check.

	Xiaomi
	We are fine with both option 1 and option 2, and we prefer to follow the same way as in FR1 HST.

	Huawei
	Prefer option 2.

	Apple
	Prefer option 2. 

	ZTE
	Prefer to follow the same way as in Rel-17 FR1 HST.

	Samsung
	Since here what we discussed is network signaling for FR2 flag, we think it is not needed, because CA configuration is anyway will be configured when SCell is configured. By combining Rel-17 flag, we see no necessity of new flag. 



· Summary on 1st round discussion: 
· Different views on Option 1 and 2, but the proposal 1 (including both options) should be okay to the group.    
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 



Sub-topic 2-3: Rel-18 RRM impact summary
Issue 2-3-1: Rel-18 RRM impact summary
· Proposals: 
· Proposal 1 (Nokia): Use Table 1 above as a starting point for the summary of Rel-18 NR_HST_FR2-enh RRM Core specification impacts.
[bookmark: _Ref115282922]Table 1: Summary of RRM specification impact from Rel-17 and Rel-18 HST scenarios.
	RRM Req. Category (TS 38.133)
	Sub-Category
	Rel-17 HST FR1_enh and FR2 Standardization Impact (for reference)*
	Rel-18 HST FR2-enh Standardization Impact*

	4, 5
Idle/inactive state mobility
	Cell selection/re-selection, measurement
	Enhance
	

	6. Connected state mobility
	6.1 Handover
	No impact
	

	
	6.2.1 Connection Mobility Control - 
RRC re-establishment
	Enhance
	

	
	6.2.2 Connection Mobility Control - 
Random Access
	No impact
	No impact expected

	
	6.2.3 Connection Mobility Control - RRC Release with Redirection
	Not applicable
	No impact expected

	7. Timing
	7.1 UE transmit timing
	Enhance
	

	
	7.2 UE timer accuracy, 7.3 Timing advance, 7.4 Cell Phase Sync accuracy, 7.7 deriveSSB-IndexFromCell tolerance
	No impact
	

	
	7.5 MRTD, 7.6 MTTD
	No impact
	

	8. Signalling
	8.1 RLM
	Enhance
	

	
	8.2 Interruption
	No impact
	

	
	8.3 SCell Activation and Deactivation Delay
	No impact
	

	
	8.4 UE UL carrier RRC reconfiguration delay
	Not applicable
	No impact expected

	
	8.5 Link Recovery procedures
	Enhance
	

	
	8.6 Active BWP switch delay
	No impact
	No impact expected

	
	8.9 PSCell Addition and Release Delay
	Not applicable
	Not applicable

	
	8.10 Active TCI state switching delay
	Enhance
	

	
	8.11 PSCell Change
	Not applicable
	Not applicable

	
	8.12 Uplink spatial relation switch delay
	No impact
	

	
	8.13 UE-specific CBW change
	No impact
	Not applicable

	
	8.14 Pathloss reference signal switching delay
	No impact
	No impact expected

	
	8.15 Active downlink TCI state switching delay for unified TCI
	No impact (not discussed)
	

	
	8.16 Active uplink TCI state switching delay for unified TCI
	No impact (not discussed)
	

	
	8.17 SCG Activation and Deactivation Delay
	No impact (not discussed)
	Not applicable

	
	8.18 TRP specific Link Recovery Procedures
	No impact (not discussed)
	

	
	8.19 Pre-configured measurement gap activation/deactivation delay
	No impact (not discussed)
	

	9. Measurement Procedure
	9.1 General measurement requirement
	No impact
	

	
	9.2 NR intra-frequency measurements
	Enhance
	

	
	9.3 NR inter-frequency measurements
	Enhance
	

	
	9.4 Inter-RAT measurement 
	Not applicable
	Not applicable

	
	9.5 L1-RSRP/9.8 L1-SINR Measurement
	Enhance
	

	
	9.6 NE-DC: Measurements
	Not applicable
	Not applicable

	
	9.7 Cross Link Interference measurements
	No impact (not discussed)
	No impact expected

	
	9.9 NR measurements for positioning
	No impact (not discussed)
	No impact expected

	
	9.10 CSI-RS based L3 measurements
	No impact
	No impact expected

	
	9.11 NR measurements with autonomous gaps
	Not applicable
	Not applicable

	
	9.12 Measurement for Propagation Delay Compensation
	No impact (not discussed)
	Not applicable

	
	9.13 L1-RSRP measurements for a cell with different PCI from serving cell
	No impact (not discussed)
	

	* Requirements’ classification categories:
· Not applicable: the requirement is not applicable to FR2 HST UEs
· No impact: no change on Rel-15/16/17 requirement is needed, and the same requirement applies to FR2 HST UEs.
· Enhance: The requirement need or was enhanced.
FFS: need to discuss whether the requirement need to be enhanced.



· Recommended WF
· Please provide comment on the above proposals.  
	Company
	Comments

	Ericsson
	 The necessity of enhancement on ‘8.3 SCell Activation and Deactivation Delay’ shall be checked 

	QC
	Any additional agreement can be extracted from this table? It’s overlapping with the previous discussion issues, to us this is a summary table for information only, we don’t see any further agreement/proposals based on this table.

	Samsung
	We think the proponent of the table provided the “Not applicable” and “No impact” on some of RRM requirements, which are different from previous issues. It is a good table to be used for study further for all the “blank” cells. 

	Nokia
	With this proposal, companies are invited to check specifically what sub-categories are not applicable for HST FR2 Enhanced.
Additionally, some new categories were introduced in Rel-17 TS that were not considered in HST FRe2 in Rel-17.
Otherwise, for the expected impacts, it can be used for information purposes.

	Huawei
	Does reusing R17 HST FR2 requirements exclude from the term “Enhance”?



· Summary on 1st round discussion: 
· The listed RRM impact summary table provided the items not applicable or not impacted by FR2 HST.
· It is expected that more discussion are needed, based on the table.    
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
[Moderator] 1st round summary is provided after each issue. 



Discussion on 2nd round (if applicable)
Sub-topic 2-1: RRM impact by multi-panel simultaneous reception
Issue 2-1-1: Deployment scenario for FR2 HST multi-panel simultaneous reception
Way forward:
Open issues need further discussion:
· Consider bi-directional deployment as a starting point
· Further check potential gains in Scenario-A, Scenario-B, and uni-directional deployment
· Further study the particular aspects for FR2 HST, compared with PC3 handheld UE related scenario in Rel-18 NR FR2 multi-Rx chain DL reception WI.

	Background
· Proposals: 
· Proposal 1 (Qualcomm): RAN4 to study the relevant assumptions and deployment scenarios for multi-panel simultaneous reception in FR2, e.g., 
· Whether the signal from the opposite direction RRH is negligible during simultaneous reception of data.
· Type of deployment: bi-directional seems to be appropriate. Does RAN4 need to study uni-directional deployment?
· Proposal 2 (Nokia): RAN4 to consider both Scenario-A and Scenario-B bi-directional deployments in Rel-18 HST FR2 Enhanced.
· Proposal 3 (Ericsson): Postpone simultaneous multi-panel operation in RRM session until clear use case or scenario is fixed.

· Summary on 1st round discussion: 
· Type of deployment: bi-directional seems okay to be starting point. 
· More studies are needed on the particular aspects for FR2 HST, compared with PC3 handheld UE related scenario in Rel-18 Multi-RX WI. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	QC
	P1 and P3 are not contradicting to each other, P1 is all about scenario. 

	Huawei
	Either option 1 or option 3 is fine.

	Nokia
	In our view, this issue specifically addresses the concern raised in Proposal 3.
Regarding Proposal 1, we think that in the bi-directional scenario when the UE is served by RRHs on different sides from the UE, the signal from the opposite direction can be assumed as negligible, especially in the open space deployment. This can be additionally checked in the RF track, though.
Uni-directional scenario can be also considered if it is feasible and beneficial.

	Ericsson
	As per other issues and discussions in GTW, we understand that the study shall be coped with agreed multi-panel simultaneous reception in HST.
We’re ok with way forward.  

	Apple
	Support both P1 and P3.

	Samsung
	The WF proposed is okay for us. 

	Nokia (Editor)
	Based on the second-round comments companies seems to support Pl 1 and also P3. The WF was slightly modified to reflect better P1.




Issue 2-1-2: RF chains for FR2 HST multi-panel simultaneous reception
Way forward:
Open issues need further discussion:
· FFS the definition and use-case of simultaneous multi-panel operation in HST FR2.
· FFS HST FR2 specific issues in simultaneous multi-panel operation compared with Rel-18 NR FR2 multi-Rx chain DL reception WI.
· FFS whether Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled.

	Background
· Proposals: 
· Proposal 1 (Samsung): For Rel-18 FR2 PC6, UE can be configured with multiple carriers even with multi-RX chains enabled.
· Proposal 2 (OPPO): In case of 2 active panels, consider whether to reuse conclusions from NR FR2 multiRx DL WI.
· Proposals from Huawei: 
· Proposal 3: In R18, simultaneous multi-panel operation is not supposed to be applied for L3 RRM measurements.
· Proposal 4: In R18, the sharing factor between L1 and L3 measurements needs to be kept in L3 RRM measurement requirements.
· Proposal 5: If RRHs are used as different TRPs for a serving cell, UE can be assumed to support simultaneous L1 measurements on two different QCL-typeD RSs from different RRHs of the serving cell, and the precondition is that two RSs are simultaneously received on two different antenna panels.
· Proposals from Nokia: 
· Proposal 6: RAN4 to assume that R18 HST FR2 Enhanced UEs capable of simultaneous multi-panel operation are equipped with two RX chains.
· Proposal 7: RAN4 to consider as a baseline a two-RX-chain HST FR2 UE that can perform simultaneous operations such as independent time/frequency synchronization, FOC/FOE, beam management, RRM and Demod processing per RX chain.
· Proposal 8: RAN4 to clarify what signals can be simultaneously received per Rx-chain by a two-RX-chain HST FR2 UE: PDCCH and/or PDSCH and/or RS for L1 and/or RS for L3 measurements and/or combinations of those.
· Proposal 9: RAN4 to assume that two-RX-chain HST FR2 UE can receive at least two different PDSCHs simultaneously on both RX chains.
· Proposal 10: RAN4 to agree that two-RX-chain HST FR2 UEs are capable of simultaneous L1 and L3 measurements on both RX chains.
· Proposal 11: RAN4 to consider further enhancement of RRM L1 an L3 measurements requirements for the HST FR2 UE equipped with two-RX chains.
· Summary on 1st round discussion: 
· Different understandings are provided, especially considering.
· Most of aspects are also included in Rel-18 Multi-RX WI.
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	QC
	We want to re-iterate our view commented in the first round. We should focus on the issue and reach agreement related specific to HST scenario, and for the rest requirement we can assume the conclusion from multi-Rx WI applies given that it’s a general WI for all PCs. 

	Huawei
	We agree with QC we shall focus on HST specific part. In addition, Option 1 is reasonable, a UE even a CPE can be configured with CA and enable simultaneous Rx on one of serving CC.

	Nokia
	Firstly, we think that before reusing the conclusions from the multi-Rx WI, it is necessary to understand what simultaneous multi-panel reception is means in HST FR2 context. For example, can we assume that Rel-18 HST FR2 UE is equipped with at least two RX chains?
Secondly, HST FR2 scenario is very different from regular multi-RX scenarios. Additionally, PC6 UE have less constraints, e.g., in size, power consumption, etc., in comparison with regular PC3 UEs.
We should identify Rel-18 HST FR2 enhancements in measurements and data reception due to multi-Rx. Otherwise, what will be the difference to Rel-17?

	Ericsson
	We agree on Way Forward, Comments by QC and Nokia present an excellent investigative strategy.

	Apple
	We support to focus on HST specific related discussion. Most proposals are being discussed in R18 Multi-Rx WI. The outcome can be used here, thus no need to have redundant discussion here.

	ZTE
	We are fine with QC’s view and Nokia’s motivation of further clarification. After we align the assumption up on these basic guidance, we can further discuss the RRM aspects. 

	Samsung
	Agree with the WF. 

	Nokia (Editor)
	The proposed WF seems to be OK.




Issue 2-1-3: MRTD for FR2 HST multi-panel simultaneous reception
Way forward:
Open issue needs further discussion:
· Option 1: Follow agreements in Rel-18 NR FR2 multi-Rx chain DL reception WI
· Option 2: For Rel-18 PC6 UE supporting simultaneous multi-panel operation, MRTD of signals received from two panels can be extended to the value higher than CP length
· Option 3: Wait for the conclusions of the discussion in Rel-18 multi-RX WI
· Other Options are not precluded.

	Background
· Proposals:
· Proposal 1 (Samsung): For Rel-18 PC6 UE supporting simultaneous multi-panel operation, MRTD of signals received from two panels can be extended to the value higher than CP length. 
· Summary on 1st round discussion: 
· Some company prefer to have the aligned conclusion as Rel-18 multi-RX WI. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round.

	Company
	Comments

	QC
	We can defer the discussion until mult-Rx WI concludes on the issue and see if it is applicable to HST. There are many feasibility discussions in the WI, and no need to repeat them here.

	Huawei
	waiting the conclusion of R18 multi-panel.

	Nokia
	In our view, it is obvious that MRTD for the same carrier in HST scenario should be above CP/2. How we can be sure, that Rel-18 multi-RX conclusions adequately take HST FR2 requirements into account?
However, Proposal 1/Option 2 requires further elaboration, since it is not clear whether the requirement is needed for single-frequency deployment (not for CA) and is it on data reception and/or measurements.

	Ericsson
	Generally, if deployment determine MRTD may be larger than CP length, we shall consider how multi-panel deals with MRTD. 

	Apple
	Prefer to wait for R18 multi-Rx WI.

	ZTE
	Fine with the Way forward.

	Samsung
	We are okay with the WF, in which Option 1 is to follow the same assumption from Multi-RX WI while Option 2 can be regarded as identifying the particularity for PC6 UE. 

	Nokia (editor)
	An additional Option 3 was added to reflect the second round comments.




Issue 2-1-4: Transmission Scheme for FR2 HST multi-panel simultaneous reception
Agreements:
· Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
· RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.

Way forward:
· FFS, whether other JT transition schemes should be considered.

	Background
· Proposal/Observations for DL transmission scheme from Nokia: 
· Observation 1: DPS scheme assumed in HST FR2 Rel-17 where only one RRH of the cell is transmitting at a time is not practical anymore in HST FR2 deployments with two-RX-chain UEs.
· Observation 2: SFN-based JT (with same PDSCH and PDCCH transmitted from both RRHs), DPS-based JT (PDSCH is sent from only one of the RRHs but PDCCH is sent in SFN manner), and NC JT (separate PDCCH, PDSCH, and RSs from both RRHs) schemes can be used in HST FR2 Enhanced context.
· Proposal 1: RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.
· Proposal/Observations for UL transmission scheme from Nokia: 
· Proposal 2: Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
· Recommended WF
· Please provide comment on the above proposals.  
· 

	Company
	Comments

	Ericsson
	We’re OK with Way Forward, applicability of JT schemes shall be open.

	ZTE
	Fine with the 1st bullet in the Way forward.

	Samsung
	The background is corrected above, and P1 and P2 seems agreeable. We are okay with the WF suggested. 

	Nokia (editor)
	If changes are needed, could ZTE, clarify their comment regarding the second bullet in the agreement.




Issue 2-1-5: UL and DL TCI switching for FR2 HST multi-panel simultaneous reception
Way forward:
Open issue needs further discussion:
· FFS whether enhancements are needed in Uplink spatial relation switch delay requirement.

	Background
· Proposal/Observations from Nokia: 
· Observation 1: When two TCI states are used simultaneously in DL, UL and DL TCI state switches may not always coincide.
· Proposal 1: RAN4 to consider separate UL and DL TCI state switches in Rel-18 HST FR2 Enhanced scenario.
· Summary on 1st round discussion: 
· Clarification is asked on P1, on which the UL spatial relationship update and joint DL/UL TCI can be involved.
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	QC
	Do not see the necessity of both issues, can proponents clarify? We are welcome discussions on any relevant topics, but at least the proponent needs to justify the validity of the issue before listing on WF. To be more specific, why legacy UL spatial relation switch procedure and requirement are not sufficient for FR2 HST, and we need to consider UL TCI state switch and delay enhancement?

	Huawei
	UL TCI switching is the concept for unified TCI. In R17 joint UL/DL TCI and multiple TRP is not simultaneous supported in RAN1. Therefore we think not to consider UL TCI states switch in Rel-18 HST FR2 context.
Regarding the second bullet, we are not sure what’s enhancement for uplink spatial relation, as TCI switching and uplink spatial relation are independently specified in R15.

	Nokia
	We would like to thank the companies for the comments.
UL TCI state switching mechanism could be, indeed, not the most appropriate mechanism for HST FR2 also due to large switching delays. We can also check UL special relation switch mechanism internally first whether any enhancements are needed in HST FR2.

	Ericsson
	OK with FFS on UL TCI state switch. But the question raised in 1st round comments is reasonable: ‘Unified TCI state is not supported for mTRP’. How the question is handled in HST scenario can be checked.

	ZTE
	Regarding to the 2nd bullet, we are not sure whether enhancement is needed.

	Samsung
	For UL TCI switching, as commented by other company, we think it is out of the scope for Rel-18 FR2 HST. 
For Uplink spatial relationship update, we are also wondering what is the requirement impact? To make progress, we can agree only accepting the 2nd bullet in WF. 

	Nokia (editor)
	The companies do not demonstrate a lot of support for the study of UL TCI state switch. Therefore, the first bullet was removed from the WF.



Sub-topic 2-2: RRM impact by CA
Issue 2-2-1: Impacted RRM requirement for CA
Agreement:
· For NSCC_SSB for CSSFoutside_gap,i, Rel-17 fixed requirement is applied to both FR1 and FR2 HST if CA operation is applied.

Way forward:
Open issue needs further discussion:
· For Rel-18 FR2 PC6, by introducing CA operation, RRM impacts are expected for:
· Measurement period for Inter-frequency measurement
· L1-RSRP measurement requirements
· FFS whether the follow requirements shall be considered:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· TCI state switch in SCell.
· SCell activation and deactivation delay
· FFS whether deactivated SCell and corresponding requirements shall be considered.

	Background
· Proposal on expected RRM requirement impact by CA operation: 
· Proposal 1: For Rel-18 FR2 PC6, by introducing CA operation, RRM impacts are expected for: 
· Intra-frequency measurement on deactivated SCell (Ericsson, Nokia)
· Inter-frequency measurement for FR2 HST UE (Samsung, OPPO, Ericsson, Nokia): 
· Requirement on PSS/SSS detection, time index detection, and measurement period
· Both idle and connected modes to be studied
· NSCC_SSB for CSSFoutside_gap,i (Samsung)
· SCell activation/deactivation delay (OPPO)
· Depends on whether SCell is deactivated in FR2 scenario (Huawei)
· RAN4 shall check the necessity of enhancement of SCell activation (Ericsson)
· Proposal 2 (Xiaomi/Ericsson): RAN4 to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell.
· Proposal 3 (Xiaomi/Nokia): The L1-RSRP measurement requirement defined for Rel-17 FR2 HST is applicable to intra-band SCell in Rel-18 FR2 HST.
· Proposal 4 (Huawei): To further study whether PSS/SSS detection requirements on SCC need to be specified in intra-band CA FR2 HST scenario.
· Proposal 5 (Ericsson): RAN4 shall check the necessity of enhancements on TCI state switch in SCell.
· Summary on 1st round discussion: 
· The impacted RRM requirement listed in Proposal 1: 
· Most of the proposed items are okay to companies for further discussion, but:
· For deactivated SCell, companies raise the necessity of performing deactivating to SCell.
· For NSCC_SSB for CSSFoutside_gap,i, Rel-17 fixed requirement can be applied to both FR1 and FR2 HST if CA operation applied
· For issues listed in P2-P5, seems there is common understanding for RAN4 to further study them.
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	Huawei
	· The following bullet is not clear. For Rel-18 FR2 PC6, by introducing CA operation, RRM impacts are expected for:
· Measurement period for Inter-frequency measurement
· L1-RSRP measurement requirements
Does it mean that L1-RSRP is not applied for SCell? In our understanding, legacy L1-RSRP measurement can be applied for SCell at least for open scenario.

	Nokia
	In our view, the requirements are impacted due to CA because they need to cover SCell in addition to PCell.
Otherwise, the exact impacts are discussed in the next issue.

	Ericsson
	Add one item.
· FFS whether the follow requirements shall be considered:
SCell activation and deactivation delay 

	Samsung
	L1-RSRP is needed on SCell, agree with Huawei and Nokia. 

	Nokia (Editor)
	One additional bullet was added following the comment by Ericsson.
The exact impacts are discussed in the next issues. Huawei, is welcomed to comment is changes are still needed.




Issue 2-2-2: Measurement enhancement for CA
Way forward:
Open issue needs further discussion:
· Baseline assumption is that measurement period for intra-frequency and inter-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated SCell in R18 FR2 HST for open space deployment scenarios.
· FFS whether enhancement on CA also need to consider tunnel deployment scenario
· FFS RX beam scaling factor for tunnel scenario


	Background
· Detailed proposal on measurement requirement enhancement:
· Proposal 1 (Xiaomi/Qualcomm/CMCC): For PSS/SSS detection and measurement for activated/deactivated SCell, the enhancement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST, i.e.: 
· For PSS/SSS detection of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· For measurement period of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· For PSS/SSS detection of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
· Proposals from Huawei: 
· Proposal 2: The measurement period for intra-frequency measurement without and with gap specified in R17 FR2 HST can be reused to the measurement period for activated SCell in R18 FR2 HST at least for open deployment scenarios.
· Proposal 3: The RX beam scaling factor under tunnel scenario needs further study.
· Proposal 4: Further study whether SCell is deactivated in FR2 HST scenario.
· Proposal 5: The time period of time index on SCell may not need to be specified in intra-band CA FR2 scenario.
· Summary on 1st round discussion: 
· Discussions are provided on measurement enhancement for CA, in the aspects of
· The necessity of PSS/SSS detection requirement on SCell for time index, especially considering the timing alignment assumption for FR2 HST.
· Measurement requirement on SCell seems the companies have the common understanding
· For deactivated SCell, depends discussion on Issue 2-2-1. 
· RX beam scaling factor for tunnel scenario: need FFS
· Whether enhancement on CA also need to consider tunnel deployment scenario. 
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	Huawei
	Besides the two listed bullets in WF, we also commented in first round, to support intra-band CA:
-PSS/SSS detection requirements on SCC may not need to be specified in intra-band CA FR2 HST scenario.
-The time period of time index on SCell may not need to be specified in intra-band CA FR2 scenario.
Suggest to add the above two as open issues.

	Nokia
	In our view, it was an overlap in between this and the previous issue.
Now the split is the following:
· The previous Issues lists what requirements are impacted
· This issue discusses what are the impact.
Therefore, could Huawei, please, check that their comment is already addressed in the previous issue, i.e., by
“
· FFS whether the follow requirements shall be considered:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
”
In general, we think that PCell requirements can be re-used for the SCells. However, it was not yet agreed that it will not be any enhancements in PCell requirements themselves.

	Ericsson
	Add one bullet.
· SCell activation and deactivation delay 

	Nokia (Editor)
	Ericsson’s comment was already addressed in the previous Issue.
Similarly, for HW, 
PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements are already listed in the previous Issue.



Issue 2-2-3: Network signaling for Rel-18 FR2 HST CA Scenario
Way forward:
Open issue needs further discussion:
· HST signaling for CA enhancement:
· Option 1: Reuse PCell signaling (i.e., Rel-17 HST FR2 flag with CA configuration from NW)
· Option 2: New signaling
· Other options are not precluded


	Background
· Detailed proposal on measurement requirement enhancement: 
· Proposal 1 (Ericsson/Samsung): RAN4 shall study HST signaling for CA enhancement. 
· Option 1: Reuse PCell signaling
· Option 2: New signaling
· Summary on 1st round discussion: 
· Different views on Option 1 and 2, but the proposal 1 (including both options) should be okay to the group.    
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round

	Company
	Comments

	QC
	Support option 2 to avoid re-interpret existing signaling

	Huawei
	Support option 2

	Nokia
	Based on the comments by Samsung from the first round, we understood that Proposal 1 is on HST signalling, and not on the CA signalling.
If it is the case, the same flags, i.e., HighSpeedConfigFR2-r17 and highSpeedDeploymentTypeFR2-r17, potentially, can be reused in SCells.
However, further discussion is needed whether a new flag instead of highSpeedMeasCA-Scell-r17 is needed.

	Ericsson
	Prefer Option 2. 

	Samsung
	Option 1. As we comment in the 1st round, we think new IE is not needed, because CA configuration is anyway will be configured when SCell is configured. By combining Rel-17 flag with CA configuration from NW, we see no necessity of new flag.

	Nokia (editor)
	Option 1 was clarified based on the comment by Samsung.






Sub-topic 2-3: Rel-18 RRM impact summary
Way forward:
· Use the table below for information to keep track of ongoing discussions and agreements:

Table 1: Summary of RRM specification impact from Rel-17 and Rel-18 HST scenarios.
	RRM Req. Category (TS 38.133)
	Sub-Category
	Rel-17 HST FR1_enh and FR2 Standardization Impact (for reference)*
	Rel-18 HST FR2-enh Standardization Impact*

	4, 5
Idle/inactive state mobility
	Cell selection/re-selection, measurement
	Enhance
	

	6. Connected state mobility
	6.1 Handover
	No impact
	

	
	6.2.1 Connection Mobility Control - 
RRC re-establishment
	Enhance
	FFS

	
	6.2.2 Connection Mobility Control - 
Random Access
	No impact
	

	
	6.2.3 Connection Mobility Control - RRC Release with Redirection
	Not applicable
	

	7. Timing
	7.1 UE transmit timing
	Enhance
	FFS

	
	7.2 UE timer accuracy, 7.3 Timing advance, 7.4 Cell Phase Sync accuracy, 7.7 deriveSSB-IndexFromCell tolerance
	No impact
	

	
	7.5 MRTD, 7.6 MTTD
	No impact
	FFS

	8. Signalling
	8.1 RLM
	Enhance
	FFS

	
	8.2 Interruption
	No impact
	

	
	8.3 SCell Activation and Deactivation Delay
	No impact
	FFS

	
	8.4 UE UL carrier RRC reconfiguration delay
	Not applicable
	

	
	8.5 Link Recovery procedures
	Enhance
	FFS

	
	8.6 Active BWP switch delay
	No impact
	

	
	8.9 PSCell Addition and Release Delay
	Not applicable
	Not applicable

	
	8.10 Active TCI state switching delay
	Enhance
	FFS

	
	8.11 PSCell Change
	Not applicable
	Not applicable

	
	8.12 Uplink spatial relation switch delay
	No impact
	FFS

	
	8.13 UE-specific CBW change
	No impact
	Not applicable

	
	8.14 Pathloss reference signal switching delay
	No impact
	

	
	8.15 Active downlink TCI state switching delay for unified TCI
	No impact (not discussed)
	

	
	8.16 Active uplink TCI state switching delay for unified TCI
	No impact (not discussed)
	FFS

	
	8.17 SCG Activation and Deactivation Delay
	No impact (not discussed)
	Not applicable

	
	8.18 TRP specific Link Recovery Procedures
	No impact (not discussed)
	

	
	8.19 Pre-configured measurement gap activation/deactivation delay
	No impact (not discussed)
	

	9. Measurement Procedure
	9.1 General measurement requirement
	No impact
	

	
	9.2 NR intra-frequency measurements
	Enhance
	FFS

	
	9.3 NR inter-frequency measurements
	Enhance
	FFS

	
	9.4 Inter-RAT measurement 
	Not applicable
	Not applicable

	
	9.5 L1-RSRP/9.8 L1-SINR Measurement
	Enhance
	FFS

	
	9.6 NE-DC: Measurements
	Not applicable
	Not applicable

	
	9.7 Cross Link Interference measurements
	No impact (not discussed)
	

	
	9.9 NR measurements for positioning
	No impact (not discussed)
	

	
	9.10 CSI-RS based L3 measurements
	No impact
	

	
	9.11 NR measurements with autonomous gaps
	Not applicable
	

	
	9.12 Measurement for Propagation Delay Compensation
	No impact (not discussed)
	

	
	9.13 L1-RSRP measurements for a cell with different PCI from serving cell
	No impact (not discussed)
	

	* Requirements’ classification categories:
· Not applicable: the requirement is not applicable to FR2 HST UEs
· No impact: no change on Rel-15/16/17 requirement is needed, and the same requirement applies to FR2 HST UEs.
· Enhance: The requirement need or was enhanced.
· FFS: need to discuss whether the requirement need to be enhanced.




	Background
· Proposals: 
· Proposal 1 (Nokia): Use Table 1 above as a starting point for the summary of Rel-18 NR_HST_FR2-enh RRM Core specification impacts.
· Summary on 1st round discussion: 
· The listed RRM impact summary table provided the items not applicable or not impacted by FR2 HST.
· It is expected that more discussion are needed, based on the table.
· Recommendations for 2nd round:
· The discussion on this issue is suggested to be continued in 2nd round. 

	Company
	Comments

	Nokia
	Companies are encouraged to check whether any other requirements could be listed as no applicable. 

	
	

	
	




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on tunnel deployment and UL timing adjustment for FR2 HST enhancement
	Samsung
	To cover Topic #1

	
	WF on other RRM core requirement impacts for FR2 HST enhancement
	Nokia
	To cover Topic #2



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	All Tdoc submitted before the start of the meetings are recommended to be Noted. 



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217254
	
	WF on tunnel deployment and UL timing adjustment for FR2 HST enhancement
	Samsung
	Agreeable
	Suggest Nokia to further checking WF editor’s reply is okay or not.

	R4-2217255
	
	WF on other RRM core requirement impacts for FR2 HST enhancement
	Nokia
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
