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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
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 RAN4#106, the works on tunnel deployment scenarios and UL timing adjustment solutions, as well as RRM core requirement impacts for FR2 HST enhancement including simultaneous multi-panel operation for train roof-mounted FR2 high power devices and intra-band CA have been discussed with the WFs [R4-2303174], [R4-2303240]  and [R4-2303173] approved, separately.
In this email thread, the following agenda items will be treated:
· Enhanced NR support for high speed train scenario in frequency range 2
· 5.13.4	RRM core requirements
· Topic 1: 5.13.4.1 Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
· Topic 2: 5.13.4.2 Intra-band carrier aggregation (CA) scenario
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Contact information
	Company
	Name
	Email address

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

	Samsung
	Dan Liu
	dan1992.liu@samsung.com

	Samsung
	Jackson Wang
	h0809.wang@samsung.com

	Huawei
	Jing Han
	hw.hanjing@huawei.com

	Nokia, Nokia Shanghai Bell
	Dimitri Gold
	dimitri.gold@nokia.com 

	Intel
	Meng
	Meng.zhang@intel.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: Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304228
	Intel Corporation
	Proposal 1: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, the N1 value can be further reduced to 1 for set1 configuration and 3 for set2 configuration for L1-RSRP measurement requirements.
Proposal 2: For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, after the network configures group based L1-RSRP reporting and use DCI to trigger the L1-RSRP reporting, the UE starts to operate under simultaneous reception operations.
Proposal 3: As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors.
Proposal 4: The UE is required to support a maximum timing difference between the signals received from its two panels of 33us in HST FR2.


	R4-2304271
	Nokia, Nokia Shanghai Bell
	Observation 1: Depending on the scenario, the CPE may need to perform simultaneous reception with small AoA separation.
Observation 2: To meet the high throughput service requirement of PC6 UEs, the Rx architecture should be designed two support rank-4 DL reception.
Observation 3: Simultaneous multi-panel data reception significantly enhances the Rel-18 HST CPE throughput requirement.
Observation 4:  Simultaneous sdata reception and measurement (L1 or L3), contributes to lower data reception interruption time and enhances the throughput.
Observation 5: Simultaneous L3 (i.e., L3 + L3) measurement enhances the mobility performance and reduces the measurement interruption time.
Observation 6: Simultaneous L1 (i.e., L1 + L1) measurement enhances the beam management performance and reduces the measurement interruption time without imposing additional complexity.
Observation 7: Simultaneous L1 and L3 measurement (i.e., L1+ L3) reduces the measurement delay and measurement interruption time. It also enhances the beam management the HO performance.
Proposal 1: RAN4 to assume that HST FR2 enhanced CPE supports 4 layers (Rank 4) in DL.
Proposal 2: To support rank 4 in DL, RAN4 to assume that HST FR2 Enhanced CPE is equipped with at least 2 simultaneous active Rx chains (each with dual polarized reception i.e., Rank-2) or 4 simultaneous active Rx chains (with rank 1 capability).
Proposal 3: Companies are encouraged to either consider the capability of performing simultaneous L3 (L3 + L3) measurement for Rel-18 FR2 enhanced CPE or clarify the technical reasons of not supporting simultaneous L3 measurement
Observation 1: Depending on the scenario, the CPE may need to perform simultaneous reception with small AoA separation.
Observation 2: To meet the high throughput service requirement of PC6 UEs, the Rx architecture should be designed two support rank-4 DL reception.
Proposal 1: RAN4 to assume that HST FR2 enhanced CPE supports 4 layers (Rank 4) in DL.
Proposal 2: To support rank 4 in DL, RAN4 to assume that HST FR2 Enhanced CPE is equipped with at least 2 simultaneous active Rx chains (each with dual polarized reception i.e., Rank-2) or 4 simultaneous active Rx chains (with rank 1 capability).
Observation 3: Simultaneous multi-panel data reception significantly enhances the Rel-18 HST CPE throughput requirement.
Observation 4: Simultaneous data reception and measurement (L1 or L3), contributes to lower data reception interruption time and enhances the throughput.
Observation 5: Simultaneous L3 (i.e., L3 + L3) measurement enhances the mobility performance and reduces the measurement interruption time.
Proposal 3: Companies are encouraged to either consider the capability of performing simultaneous L3 (L3 + L3) measurement for Rel-18 FR2 enhanced CPE or clarify the technical reasons of not supporting simultaneous L3 measurement.
Observation 6: Simultaneous L1 (i.e., L1 + L1) measurement enhances the beam management performance and reduces the measurement interruption time without imposing additional complexity.
Observation 7: Simultaneous L1 and L3 measurement (i.e., L1+ L3) reduces the measurement delay and measurement interruption time. It also enhances the beam management the HO performance.
Observation 8: The CPE is able to receive co-located CCs using same Rx beams/RF modules.
Observation 9: For simultaneous multi-panel reception in Rel-18 FR2 HST scenarios, the MRTD value is larger than the CP in most of the cases.
Observation 10: If UL beam can be switched to the special relation associated to unknow DL RS in HST FR2 Enhanced deployments, then MAC-CE based spatial relation switch delay may need to be enhanced to allow UE more time to synchronize to DL RS.
Proposal 4: To maximize the throughput and beam/cell switching performance, the UE should be able to simultaneously perform all the following simultaneous operations:
a.	simultaneous data reception (i.e., data + data), (mode 1 in Table 1),
b.	simultaneous data reception and measurement (i.e., data + L1 or L3 measurement), (mode 2a in Table 1),
c.	simultaneous measurement (i.e., L1 or L3 + L1 or L3), (mode 3a in Table 1),
Proposal 5: The Rx beam sweeping factor can be reduced for Rel-18 FR2 enhanced CPE as the CPE is assumed to be capable of performing simultaneous measurements on both panels.
Proposal 6: Rel-18 FR2 PC6 UE should have a capability to enable multi-RX chains on more than on component carrier.
Proposal 7:  Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length.
Proposal 8: RAN4 not to consider UL spatial relation switch to the target associated to the unknown DL RS in HST FR2 scenarios.

	R4-2305193
	Ericsson
	Observation 1:  Simultaneous data reception and L1 measurement on different panels is common case.
Observation 2: Under the assumption/limitation that ‘no L1 measurements can be applied on those SSBs on the other panel when L3 measurement occurs on one panel’, as a result,  L3 measurement on one panel shall be scaled with L1 measurement on same panel but also L1 measurement on the other panel. It may cause extremely longer L1/L3 measurement delays.
Proposal 1:  If L1 measurement is performed on one panel, then the scheduling restriction corresponding to the L1 measurement is only applied  to data reception on the same panel.  UE shall be able correctly receive data without restriction when no L1 measurement on same panel but on the other panel.
Proposal 2: when L3 measurement occurs on one panel, L1 measurement can be performed in the same panel with legacy scaling between L1 and L3 ; L1 measurement can be performed in the other panel in same SMTC occasion without scaling.
Proposal 3: when L3 measurements occurs on one panel, legacy scheduling restriction shall be applied  on the symbols transmitting the SSB on the same panel; no scheduling restriction on the other panel.
Proposal 4: support Option 2-2, Multi-Rx chain is enabled always only on one of the CC (PCC) is baseline, on other CC (SCC) is optional. It also can be interpreted that if multi-CC is configured with multi-panel reception, PCC is operated with multi-panel reception and at same time SCC is operated with single-panel reception.
Proposal 5: If the MRTD > CP length from the two RRHs and the UE can support the multi-panel operation provided that the MRTD ≤ CP length, then the rule of stopping which panel and maintain which panel shall be clarified, i.e., both network node and UE should be able to assume the same panel is stopped. One possible option is: If UE has two beams from two TRPs, UE shall keep the panel receiving the more recently updated beam and stop the panel receiving the earlier updated beam.
Proposal 6: When the UE falls back to a single panel/RRH operation due to MRTD > CP length then the UL transmission shall be on the working panel which has a corresponding DL reception.
Proposal 7: In multi-panel operation with CA when MRTD > CP length from the two RRHs on the PCell then SCell reception shall be on the working panel which has a corresponding PCell reception.
Proposal 8: Keep current uplink spatial relation switch delay requirement, no need to enhance the case of unknown DL RS.
Proposal 9: RX sweep beam number in two active panel reception configuration shall be alleviated from the number used in single active panel reception in Rel-17. There are two directions to shorten RX beam sweeping:
1.	In L1-RSRP, BFD and RLM, RX sweep beam number can be shortened due to reception on two panels.
2.	In L3 measurement, as per particular HST deployment along with railway, L1 measurement on two panels may be reference to L3 measurement for a neighbor cell. Thus, L3 measurement shall be able to apply shorter RX beam sweep number even L3 can be measured on one panel simultaneously only.
Proposal 10: RAN4 shall check the necessity of signaling to UE used by the UE to switch between multi-panel and single-panel simultaneous reception with respect to network configuration. Between the below two options, we prefer Option1.
Option 1: it is assumed that once the NW configures the UE with group-based reporting, then the UE is always expected to use multi-panel operation.
Option 2: New explicit signaling to indicate multi-panel operation.

	R4-2305213
	Samsung
	Proposal 1: Not to consider L1 and L3 simultaneous measurement in FR2 HST
Proposal 2: Suggest to consider applicability of Rel-17 group-based reporting in the FR2 HST
Proposal 3: For intra-band FR2 CA, multi-Rx chains are supposed to be enabled on all serving CCs, if intra-band CA with multi-Rx is supported

	R4-2305284
	Huawei, HiSilicon
	Proposal 1: Simultaneous UL transmissions with 2 panels is not supported in the WI.
Proposal 2: For L1/L1 measurement and L1 measurement and data with multi-panel simultaneous reception in FR2 eHST, conclusion in R18 FR2 multi-Rx can be reused.
Proposal 3: For FR2 intra-band contiguous and non- contiguous CA, if multi-Rx is supported, UE uses the multiple-RX chain to receive signals from all serving CCs in the same band.
Proposal 4: As the multi-RX operation can be dynamically switched to single panel operation, it doesn’t mandate UE to support larger than CP. Larger than CP is a UE capability.
Proposal 5: Further study on two TCI states activation for SFN-based PDCCH transmission.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Topic description:
[Moderator] 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


The topic is discussed below by breaking down into 7 sub-topics based on the discussions in this meeting:
· Sub-topic 1-1: General discussion on RRM requirement impact
· Sub-topic 1-2: MRTD and panel switching for FR2 HST multi-panel simultaneous reception
· Sub-topic 1-3: RX beam sweep number for FR2 HST multi-panel simultaneous reception
· Sub-topic 1-4: DL Transmission Scheme for FR2 HST multi-panel simultaneous reception
· Sub-topic 1-5: UL and DL beam switching for FR2 HST multi-panel simultaneous reception
· Sub-topic 1-6: Deployment scenarios and RF chains configuration
It is encouraged that companies to contribute views under each sub-topics. The sub-topics and the corresponding possible options are listed in the following.
Sub-topic 1-1 General discussion on RRM requirement impact
Sub-topic description:
[Moderator] The RRM requirement impact from HST FR2 for simultaneous multi-panel operation is discussed in this sub-topic. In last meeting, following WF was approved with FFS point
	Way forward:
· RRM requirement impact from HST FR2 for simultaneous multi-panel operation should only be focused on 
· Measurements
· L1 measurement
· Simultaneous data reception and L1 measurement
· Scheduling restriction between simultaneous data reception and L1 measurement in multi-panel operation 
· FFS other potential requirement impacts including, simultaneous data reception and L3 measurements, L1 and L3 simultaneous measurements and accordingly measurement/scheduling restriction, 
· FFS based on identifying potential gains or issues


Regarding the simultaneous L3 (L3 + L3) measurements, [R4-2304271] has view that the measurement for Rel-18 FR2 enhanced CPE shall be supported. Although the requirement is not listed in the approved WF, the proposals are summarized in “Corresponding proposals based on the requirements NOT listed in the WF” below.

Issue 1-1-1 Corresponding proposals based on the requirements listed in the WF
· Proposals on Measurements
· Simultaneous L1 (L1 + L1) measurements 
· Option 1 (Nokia): Shall be supported
· Option 2 (Huawei): Reuse the conclusion in R18 FR2 multi-Rx
· Simultaneous L1, L3 measurements
a. Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
· Option 1 (Nokia, Ericsson): Shall be supported
· Option 1-1 (Ericsson): when L3 measurement occurs on one panel, L1 measurement can be performed in the other panel in same SMTC occasion without scaling
· Option 2 (Samsung): No requirement needed
b. Simultaneous L3 on one panel and L1 measurements on the same panel
· Option 1 (Ericsson): Shall be supported 
· Option 1-1 (Ericsson): When L3 measurement occurs on one panel, L1 measurement can be performed in the same panel with legacy scaling between L1 and L3
· Simultaneous data reception and L1/L3 measurement 
· Option 1 (Nokia, Ericsson): Simultaneous data reception and L1/L3 measurement on different panels shall be supported
· Option 2 (Huawei): For simultaneous data reception and L1 measurement on different panels, reuse the conclusion in R18 FR2 multi-Rx 

	Company
	Comments

	Ericsson
	Simultaneous L1 (L1 + L1) measurements
Support Option 1, L1 + L1 shall be supported.

Simultaneous L1, L3 measurements
a. Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
Support Option 1 and Option 1-1. 
We suggest companies consider the consequence if simultaneous L1 and L3 on different panel isn’t supported: L3 on one panel must be scaled with L1 on same panel but also be scaled with L1 on the other panel. The issue indeed prolongs L1 and L3 measurement delays and degrades the advantage introduced by multi-panel, in worst case measurement delays on L1 and L3 are worse than those in single-panel operation.
b. Simultaneous L3 on one panel and L1 measurements on the same panel
We support Option 1 and Option 1-1. They are essentially identical to existing requirements.

Simultaneous data reception and L1/L3 measurement 
      Support Option 1. Data + L1/L3 shall be supported.

	Samsung
	Simultaneous L1 (L1 + L1) measurements 
· Support Option 1, i.e., L1+L1 shall be supported

Simultaneous L1, L3 measurements
· Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
· Technically we think Option 1 is feasible, while as proponent of Option 2, we think it is not as important as L1+L1 (as companies argued in Multi-RX WI). If it is not supported to have “simultaneous L1 on one panel and L3 measurements on the other panel (L1+L3)”, the consequence is the same R17 requirement shall be applied. 
· Simultaneous L3 on one panel and L1 measurements on the same panel
· Do we need explicit requirement for that? Because it is the same Rel-17 behavior and we don’t believe it is int the scope of this WI. 

Simultaneous data reception and L1/L3 measurement 
· We are only okay with data reception on one panel and L1 measurement on the other panel. We still don’t prefer to include L3 measurement in this WI considering the limited time unit.   


	Huawei
	Simultaneous L1 (L1 + L1) measurements
Support Option 2. Regarding L1 and L1 measurement, if any beam sweeping (RS is SSB or CSI-RS resource with repetition on) for the both L1 measurements is needed, simultaneous reception is not expected. The main reason is that group-based reporting is considered for enabling simultaneous DL receptions from two different beams. 
-If beam sweeping are performed on both panels, how to guarantee the simultaneous reception beams from different panels are always in reported pair?
-If beam sweeping is performed on one panels, the situation is worse. First the beam sweeping range would be limited, it means that only partial range is scaned. Second how to guarantee the simultaneous reception beams from different panels are always in reported pair?
In R18 FR2 multi-Rx, the above open issues are under on-going discussion. We don’t observe FR2 HST specific issues on L1/L1 measurement and L1 measurement and data measurement with multi-RX. The conclusion in R18 FR2 multi-Rx can be directly reused for multi-panel simultaneous reception in FR2 eHST.

Simultaneous L1, L3 measurements
a. Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
Support Option 2.  This case is very similar as L1+L1 measurement, as beam sweeping is always for L3 measurement. 
b. Simultaneous L3 on one panel and L1 measurements on the same panel
Disagree with option 1. Since R15, for FR2, simultaneous L3 and L1 measurement on one panel is not supported.

Simultaneous data reception and L1/L3 measurement 
      Support Option 2. Also similar as L1+L1. Regarding L1 measurement and data reception, if beam sweeping is needed for L1 measurement, simultaneous reception is not expected,

	Nokia
	Rel-18 HST FR2 Enhanced RRM requirements should bring clear gains in comparison with Rel-17.
In this respect, simultaneous L3 measurements and simultaneous L1 measurements on two panels are beneficial because they obviously help to reduce measurement and reporting delays in comparison with single-panel operation. This is essential for high-speed scenarios where the change in channel conditions can be fast also due to sharp beamforming. This is different to regular low-speed applications conspired in the other WIs.
Regarding Simultaneous L3 measurements, we would like to understand what is the technical issue that does not allow for such implementation?
HST FR2 CPE are expected to be advanced devices much less restricted in computational performance and power consumption than hand-held UEs. We expect that implementation where the measurements on both panels can be done independently 
Simultaneous L1 and L3 measurements, serves the same aim as simultaneous L1+L1 and L3+L3 measurements above. Hance, we support those as well.
Usually, L1 and L3 measurements are perform separately by the same panel because they may use different RX filters (Option b by Ericsson). This capability does not seem to be directly related to simultaneous two-panel reception.
Simultaneous data receptions and L1/L3 measurements is another possibility for optimization. HST FR2 deployments are regular, and RS can be multiplexed in time domain. Hence, when measuring on one panel the CPE can receive data on the other, i.e., time-frequency resources are not lost.

	Qualcomm
	These issues are being discussed in multi-Rx WI and we believe that the same conclusions will apply to FR2-HST as well. Prefer to postpone discussing any HST specific issues after agreements are made in multi-Rx WI.

	Apple
	We support to reuse outcome of multi-Rx discussion. parallel discussion on the similar design in two Wis is quite inefficient. 


 

· Proposals on simultaneous data reception from both panels
· Option 1 (Nokia): Simultaneous data reception shall be supported

	Company
	Comments

	Ericsson
	Support Option 1. 

	Samsung
	Support Option 1 especially based on the independent RF chains assumed for front and back panel in the roof-mounted CPE for PC6. 

	Huawei 
	Support option 1.

	Nokia
	We see it as an essential capability of Rel-18 HST FR2 CPE. Support Option 1.

	Qualcomm
	Support option 1

	Apple
	Option 1 is ok.


 

· Proposals on Scheduling restriction
· Data+ L1 measurement
· Option 1 (Ericsson): 
· Perform on the same panel: The scheduling restriction corresponding to the L1 measurement is applied to data reception
· Perform on the different panel:  No scheduling restriction
· Data+ L3 measurement
· Option 1 (Ericsson): 
· Perform on the same panel: Legacy scheduling restriction shall be applied  on the symbols transmitting the SSB on the same panel
· Perform on the different panel:  No scheduling restriction

	Company
	Comments

	Ericsson
	Support Option 1 in Data+L1 and Data+L3. Scheduling restriction shall only apply on the same panel for L1/L3 measurements, no restriction applies on the panel which are not for L1/L3 measurements. 

	Samsung
	We support Option 1 only for the scheduling restriction requirement for Data+L1. 
For Data + L3, we think it can be precluded or deprioritized. 

	Huawei
	Data+L1 measurement
Perform on the same panel: the part in option 1 is okay.
Perform on different panel: wait for conclusion of multi-RX.

Data+L3 measurement
Perform on the same panel: the part in option 1 is okay.
Perform on different panel: wait for conclusion of multi-RX.
Besides “Perform on the same panel” and “Perform on different panel” may be dynamically changed. We are not sure whether we needs to discuss this question from such view.

	Nokia
	Since we support simultaneous Data reception and L1/L3 measurements, we also support that UE can be scheduled on one panel while measurements are done on the other panel. However, standardization impact of such assumption needs further clarification.

	Qualcomm
	Performing data+L1/L3 on the same panel is same as legacy, we don’t see a need to define new requirements for that. Performing on the same panel may wait for conclusions on multi-Rx WI. 

	Apple
	We support to reuse outcome of multi-Rx discussion. parallel discussion on the similar design in two Wis is quite inefficient. 


 
· Proposals on UE capability
· Option 1 (Samsung): The applicability of Rel-17 group-based reporting in the FR2 HST is need to be considered

	Company
	Comments

	Ericsson
	Support Option1

	Samsung
	Rel-17 group-based reporting is considered as the prerequisite for Rel-18 Multi-RX WI, and this proposal is to trigger the discussion to confirm whether or not Rel-17 group-based reporting is the prerequisite for Rel-18 FR2 HST enhancement. 

	Huawei
	Support option 1. Group based reporting is a prerequisite.

	Nokia
	We are OK to consider. However, we do not think that group-based reporting is mandatory for HST FR2 deployments. In our understanding, group-based reporting is needed to indicate to the NW which of the beams CPE can receive simultaneously by two different panels. However, in HST FR2 deployments, beam orientation should be known to the NW, and it is unlikely that CPE can measure with one panel beams coming from the opposite direction.
We are also wondering what the impact of such assumption on requirements could be?

	Qualcomm
	Support option 1.

	Apple
	Option 1 is ok.


 
Issue 1-1-2 Corresponding proposals based on the requirements NOT listed in the WF
· Proposals on Simultaneous L3 (L3 + L3) measurements
· Option 1 (Nokia): Shall be supported

	Company
	Comments

	Ericsson
	The proposal was discussed in previous meetings. Searcher number limitation is one of the reasons to oppose it. 
If the limitation can be addressed, we can talk about the use case a bit. We observe the effect of the proposal in fact is half beam sweep number on one direction and subsequent half time delay on L3 measurements, but the necessity cannot be confirmed unless requirements on current L3 measurement delay don’t work at all or in some cases. Even that, We’re open to further discussions.

	Samsung
	Our understanding is the previous agreement in the WF already preclude the further discussion on simultaneous L3 (L3+L3) measurement on two panels. We prefer to preclude the discussion to enhance the L3 related measurement in this WI. 

	Huawei
	We don’t think L3+L3 measurement is feasible. Besides searcher limitation, the most challenge is how to guarantee the simultaneous reception beams from different panels are always in reported pair? 

	Nokia
	We think that this option still needs to be considered unless clear technical reason why it is not possible is identified. We do not think that the fact that the case is not listed in the WF, is limiting because the whole block on simultaneous measurements was FFS.
In the case of Single Carrier operation, why searcher number is a limitation? We should not assume the CA and simultaneous reception is enabled all the time.

	Qualcomm
	This is already precluded and we don’t think this is needed since we have the same mobility conditions as in Rel-17.


 


Sub-topic 1-2 MRTD and panel switching for FR2 HST multi-panel simultaneous reception
Sub-topic description:
[Moderator] From our perspective, the MRTD discussion and the panel switching discussion for FR2 HST multi-panel simultaneous reception have a thousand and one links, so we move MRTD for FR2 HST multi-panel simultaneous reception discussion here. Accordingly, the sub-topic includes the following issues 
· MRTD for FR2 HST multi-panel simultaneous reception
· Turning on/off the multi-panel reception operations in HST FR2
· Discussion on the necessity of signalling to UE used by the UE to perform the switching
[Moderator] In last meeting, we made some progress on the MRTD issue. The achieved agreement for MRTD in Chair Notes is 
	Agreement in Chair Notes:
· For Rel-18 PC6 UE supporting multi-panel simultaneous reception further investigate and, if needed, specify MRTD requirements for signals received on two panels on the same carrier 
· Case 1: MRTD < CP
· Case 2: MRTD > CP
· FFS whether the support of MRTD > CP is up to UE capability
· FFS whether to define requirements for Case 1 and/or Case 2 


And for switch between multi-panel simultaneous reception and single-panel simultaneous reception is
	Way forward:
· FFS the necessity of signaling to UE used by the UE to switch between multi-panel and single-panel simultaneous reception with respect to NW configuration



Open issues and candidate options before meeting:
Issue 1-2-1: MRTD for FR2 HST multi-panel simultaneous reception
· Proposals on whether the support of MRTD > CP is up to UE capability
· Option 1 (Intel Corporation, Nokia): Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length
· Option 1-1(Intel Corporation): To support a maximum timing difference between the signals received from its two panels of 33us in HST FR2
· Option 2 (Ericsson, Huawei): MRTD > CP is a UE capability
· Option 2-1 (Ericsson): More clarification is needed and UE behaviour for MRTD>CP shall be considered.
· If the MRTD > CP length from the two RRHs and the UE can support the multi-panel operation provided that the MRTD ≤ CP length, then the rule of stopping which panel and maintain which panel shall be clarified.
· When the UE falls back to a single panel/RRH operation due to MRTD > CP length then the UL transmission shall be on the working panel which has a corresponding DL reception.
· In multi-panel operation with CA when MRTD > CP length from the two RRHs on the PCell then SCell reception shall be on the working panel which has a corresponding PCell reception.
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	We support Option 2-1 if MRTD > CP is a UE capability. Our intention is that the consequence of UE losing one reception panel shall be specified clearly provided UE cannot support MRTD > CP.  If UE can support MRTD>CP mandatorily then we haven’t concerns.

	Samsung
	We support Option 1 and Option 1-1. If MRTD>CP is a UE capability, then for a UE not supporting this feature, in very large portion of HST PC6 travel time duration, the condition MRTD<CP can’t be satisfied, so the multi-panel feature will have very limited usage. On the other hand, we don’t believe HST scenario shall follow the restriction of MRTD<CP from multi-RX WI because the applicability condition is different. 

	Huawei
	Support option 2.
Although the RTD from two adjacent TRPs received on two panels is far larger than CP length @120kHz, it doesn’t mandate UE to support larger than CP. One possible network implementation is that network would transmit sDCI to UE, and UE can quit multiple-panel operation. In other words, multi-Rx operation is executed within a certain range, and single panel operation is executed outside the range. In R18 multi-RX WI, the multi-RX ON/OFF is under discussion as well. 


	Nokia
	Firstly, we think that the support of MRTD > CP is essential for Rel-18 FR2 PC6 UE to use the whole benefits of simultaneous multi-panel reception because the areas with MRTD within CP are rather limited. Secondly, network operation for the CPE supporting MRTD < CP is more complicated due to the frequent switches from single-panel to two-panel operation. Thus, we primarily support Option 1.
If the use of CPEs not capable of reception with MTRD > CP is inevitable in HST FR2 deployments, then, we are open to discuss Option 2.
It might be also necessary to check whether MRTD restriction has impact not only on simultaneous data reception or also on simultaneous data reception and L1 measurements.

	Intel
	We don’t see any possible deployment in HST FR2 that provides RTD smaller than CP length. It makes no sense if the UE only supports MRTD smaller than CP but meanwhile claiming itself to be a multi-panel capable UE in HST FR2.
Different from non-HST UE-s discussed in the multi-Rx WI, HST CPE UE is less challenging in implementing independent resources for receptions on each panel respectively.

	Qualcomm
	Processing MRTD > CP may add a lot of implementation complexity for the UE, but we understand that the multi-Rx feature may not be practical without this. So we can agree to support simultaneous data reception from two panels with MRTD greater than the CP length. The upper limit on MRTD can be defined based on the ISD=700m assumption.


 

Issue 1-2-2: Turning on/off the multi-panel reception operations in HST FR2
· Proposals 
· Option 1 (Intel Corporation): 
· For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, after the network configures group based L1-RSRP reporting and use DCI to trigger the L1-RSRP reporting, the UE starts to operate under simultaneous reception operations. 
· As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	We support it since it is same as our proposal in Issue 1-2-3

	Samsung
	We observe the difference between PC6 FR2 HST UE from the PC3 UE discussed in Multi-RX WI, because we can assume the multi-panel RX can also be turned on without considering the power consumption issue for the CPE form factor. If option 1 in Issue 1-2-1 is agreed, seems there is no need for UE to fallback to single panel RX if R18 HST FR2 UE support simultaneous multi-panel reception operations. 

	Huawei
	In R18 multi-RX WI, the multi-RX ON/OFF is under discussion as well. As there is no HST specific issue, we can wait for the conclusion from R18 multi-RX.

	Nokia
	As discussed in one of the previous issues, in our view, group-based reporting may not be always needed in HST FR2 deployments. In this case, further discussion is needed, whether group-based reporting shall be always assumed for multi-panel reception and how to indicate simultaneous measurements when it is not used.
We agree with the second bullet in Option 1.

	Qualcomm
	Same comment as Huawei, suggest to wait for multi-Rx WI outcome


 
	Intel
	The idea is to let network to have control on enabling/disabling the feature.
We can further discuss.




Issue 1-2-3: Discussion on the necessity of signalling to UE used by the UE to perform the switching
· Proposals 
· Option 1 (Ericsson): RAN4 shall check the necessity.
· Option 1-1 (Ericsson): 
· No new explicit signaling to indicate multi-panel operation is needed
· It is assumed that once the NW configures the UE with group-based reporting, then the UE is always expected to use multi-panel operation.
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Support Option 1, group-based reporting triggers and enables multi-panel operation.

	Samsung
	This issue can discuss with Issue 1-2-2 together. 

	Huawei
	In R18 multi-RX WI, the multi-RX ON/OFF is under discussion as well. We expect new signalling is needed. Anyway as there is no HST specific issue, we can wait for the conclusion from R18 multi-RX.

	Nokia
	Similar comment as above.


 


Sub-topic 1-3 RX beam sweep number for FR2 HST multi-panel simultaneous reception
Sub-topic description:
[Moderator] In last meeting, following WF was approved with FFS point.
	Way forward:
· FFS RX sweep beam number reduction


The sub-topic is to discuss the Rx beam factor reduction issue including whether the sweeping factor N1 can be further reduced and how to reduce it, where N1 is the sweeping factor used in R17 FR2 HST 
Open issues and candidate options before meeting:
Issue 1-3-1: Rx beam sweeping factor reduction
· Proposals on whether the sweeping factor N1 can be reduced
· Option 1 (Intel Corporation, Nokia, Ericsson): The sweeping factor N1 can be reduced
· Proposals on how to reduce the sweeping factor N1
· Option 1 (Intel Corporation): For L1-RSRP measurement requirements, for set1 configuration the value can be further reduced to 1, for set2 configuration the value can be further reduced to 3
· Recommended WF
· Proposals on whether the sweeping factor N1 can be reduced
· Option 1: The sweeping factor N1 can be reduced

	Company
	Comments

	Ericsson
	We support Option 1 in recommended WF. 

	Samsung
	Support Option 1 in the recommended WF and the Option 1 for how to reduce the sweeping factor N1 is also okay to us. 

	Huawei
	Regarding the recommended, we would like to know the concrete value for the further reduced N1. 

	Nokia
	Reduction of RX beam sweeping factor necessitates for the agreement that L1 measurements can be done simultaneously by both panels.
In general, we support both options.

	Qualcomm
	We don’t agree to reduce the beam sweeping scaling factor. Mobility conditions are the same as Rel-17, so there is no clear benefit in reducing the delays 


 

Sub-topic 1-4 DL Transmission Scheme for FR2 HST multi-panel simultaneous reception
Sub-topic description:
[Moderator] In last meeting, following WF was approved.
	Way forward:
· RAN4 to focus on NC JT as the main transmission scheme in Rel-18 HST FR2 enhanced deployments


Issue 1-4-1: Discussion on DL transmission scheme
· Proposals 
· Option 1 (Huawei): 
· Further study on two TCI states activation for SFN-based PDCCH transmission
· Recommended WF
· Preclude the SFN SFN-based PDCCH transmission scheme

	Company
	Comments

	Ericsson
	We agree with Recommended WF

	Samsung
	We support the WF to preclude SFN-based PDCCH. Firstly SFN-based scheme is not suitable for FR2 HST scenario, in which if the SFN signals from the same side of UE (i.e., to arrive at the same panel), the large propagation delay difference is too large for UE to decode. If the SFN signals to arrive at front- and back-panel respectively, we don’t know how much gain it is over sDCI, so we prefer to preclude this to only keep the necessary enhancement for FR2 HST, especially considering the limited time unit for this work item. 

	Nokia
	We would like to understand whether there is strong motivation for studying such transmission scheme, especially for the open-space deployments?

	Qualcomm
	Agree with the recommended WF


 

Sub-topic 1-5 UL and DL beam switching for FR2 HST multi-panel simultaneous reception
[Moderator] In last meeting, following WF was approved with FFS point.
	Way forward:
· FFS whether enhancements are needed in uplink spatial relation switch delay requirement.
· Option 1: Keep current uplink spatial relation switch delay requirement
· Option 2: RAN4 to discuss whether MAC-CE based spatial relation switch to the target associated to the unknown DL RS is possible in HST FR2 scenarios.
· Option 3: The necessity of enhancement in uplink relation switch delay requirement is not in the scope of the WI
· Other options are not precluded
· Companies are encouraged to clarify the enhancement if other options are preferred.


Besides, [R4-2305284] mentioned simultaneous UL transmission issue, we move the issue here
Issue 1-5-1: Discussion on UL transmission scheme
· Proposals 
· Option 1 (Huawei): 
· Simultaneous UL transmissions with 2 panels is not supported in the WI
· Recommended WF
· Option 1

	Company
	Comments

	Ericsson 
	We support Option1.

	Samsung
	We support Option1.

	Huawei
	Support option 1. Multi-TX operation is neither within this WI scope nor within R18 Multi-RX WI.

	Nokia
	We believe that the agreement was already achieved at  RAN4#104-bis-e:
“Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.”

	Qualcomm
	Support Option 1


 

Issue 1-5-2: Whether enhancements are needed in uplink spatial relation switch delay requirement
· Proposals 
· Option 1 (Nokia): RAN4 not to consider UL spatial relation switch to the target associated to the unknown DL RS in HST FR2 scenarios
· Option 2 (Ericsson): Keep current uplink spatial relation switch delay requirement
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Since we did not preclude unknown RS in TCI state switch requirements and kept the case in current content, we can follow same rule in spatial relation switch delay requirement.

	Samsung
	Option 2. 

	Huawei
	 Is the issue related with multi-RX/multi-TX?

	Nokia
	In Rel-18 HST FR2 deployments when UE is receiving simultaneously two DL by two panels, UL, in some cases can be switched independently of DL. Therefore, if the switch in UL to unknown DL RSs is possible, then additional switching delay is needed like for the DL TCI state switch in Rel-17.
If Option 1 is agreeable, then Option 2 follows logically from it.


 


Sub-topic 1-6 Deployment scenarios and RF chains configuration
Sub-topic description:
[Moderator] In last meeting, regarding the UE architecture, it is agreed that RAN4 to follow Rel-17 NR FR2 HST for CPE configuration assumptions where the CPE UE is equipped with 2 panels each for both TX and RX pointing in opposite directions. However, when the CPE is equipped with two separate panels, how to design the RX chain architecture is not decided yet. [R4-2304271] provides some assumptions
Open issues and candidate options before meeting:
Issue 1-6-1: CPE configuration
· Proposals 
· Option 1 (Nokia): 
· RAN4 to assume that HST FR2 enhanced CPE supports 4 layers (Rank 4) in DL
· To support rank 4 in DL, RAN4 to assume that HST FR2 Enhanced CPE is equipped with at least 2 simultaneous active Rx chains (each with dual polarized reception i.e., Rank-2) or 4 simultaneous active Rx chains (with rank 1 capability)
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	If we understand correctly, the proposal introduces an antenna implementation enabling two panels on same direction for uni-direction deployment. Similar assumption was brought in RF session but not agreed yet. We shall check whether the scenario should be included in WID.

	Samsung
	We support the 1st sub-bullet with small revision as “RAN4 to assume that HST FR2 enhanced CPE supports up to 4 layers (Rank 4) in DL”. 
For 2nd sub-bullet: From RF session, it is common understanding to reuse the R17 architecture with 2 separate panels (because of this, the same spherical coverage areas are agreed to be the same as Rel-17).  For the 2nd sub-bullet, our understanding is it is related to the definition of “Rx chain”, and if we think the dual polarized panel with two Rx chain, then there is no different between “2 simultaneous active Rx chains (each with dual polarized reception i.e., Rank-2)” and “4 simultaneous active Rx chains (with rank 1 capability)”. So we suggest to modify 2nd sub-bullet as: “To support rank 4 in DL, RAN4 to assume that HST FR2 Enhanced CPE is equipped with at least 2 simultaneous active Rx chains panels (each with dual polarized reception i.e., Rank-2)”

	Intel
	In general we could understand the proposal but we wonder what are the impacts on RRM specification from the implications.


 
Companies views’ collection for 1st round 
Open issues 
Moderator: views are provided behind each sub-topic/issue. 
 
CRs/TPs comments collection
N/A. 

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.
Sub-topic 1-1 General discussion on RRM requirement impact
	
	Status summary 

	Sub-topic #1-1
General discussion on RRM requirement impact
	Issue 1-1-1 Corresponding proposals based on the requirements listed in the WF
· Proposals on Measurements
· Simultaneous L1 (L1 + L1) measurements 
· Option 1 (Nokia, Ericsson, Samsung): Shall be supported
· Option 2 (Huawei, Qualcomm, Apple): Reuse the conclusion in R18 FR2 multi-Rx
· Simultaneous L1, L3 measurements
· Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
· Moderator: It is agreed that Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx, the agreement is copied below: 
[image: ]
· Simultaneous L3 on one panel and L1 measurements on the same panel
· Option 1 (Ericsson): Shall be supported 
· Option 1-1 (Ericsson): When L3 measurement occurs on one panel, L1 measurement can be performed in the same panel with legacy scaling between L1 and L3
· Option 2 (Samsung, Huawei, Nokia): Simultaneous L3 and L1 measurement on one panel is not supported
· Option 3(Qualcomm, Apple): Reuse outcome of multi-Rx discussion
· Simultaneous data reception and L1/L3 measurement 
· Option 1 (Nokia, Ericsson): Simultaneous data reception and L1/L3 measurement on different panels shall be supported
· Option 1a (Samsung): Simultaneous data reception and L1 measurement on different panels shall be supported
· Option 2 (Huawei, Qualcomm, Apple): For simultaneous data reception and L1 measurement on different panels, reuse the conclusion in R18 FR2 multi-Rx 
· Proposals on simultaneous data reception from both panels
· Option 1 (Nokia, Ericsson, Samsung, Huawei, Qualcomm, Apple): Simultaneous data reception shall be supported
· Proposals on Scheduling restriction
· Data+ L1 measurement
· a. Perform on the same panel
· Option 1 (Ericsson, Samsung, Huawei): The scheduling restriction corresponding to the L1 measurement is applied to data reception
· b. Perform on the different panel
· Option 1 (Ericsson, Samsung, Nokia): No scheduling restriction
· Option 2 (Huawei, Qualcomm, Apple): Wait for conclusion of multi-RX
· Data+ L3 measurement
· a. Perform on the same panel
· Option 1 (Ericsson, Huawei, Qualcomm, Apple, Samsung): Legacy scheduling restriction shall be applied on the symbols transmitting the SSB on the same panel
· b. Perform on the different panel
· Option 1 (Ericsson, Nokia): No scheduling restriction
· Option 2 (Samsung): Precluded or deprioritize the scheduling restriction of Data+ L3 measurement
· Option 3 (Huawei, Qualcomm, Apple): wait for conclusion of multi-RX
· Proposals on UE capability
· Option 1 (Samsung, Ericsson, Nokia Huawei, Qualcomm, Apple): The applicability of Rel-17 group-based reporting in the FR2 HST is need to be considered
Tentative agreements: 
· Proposals on Measurements
· Simultaneous L1 (L1 + L1) measurements
· Reuse the conclusion from Rel-18 FR2 multi-Rx
· Simultaneous L1, L3 measurements
· Simultaneous L1 on one panel and L3 measurements on the other panel (i.e., L1 +L3)
· Reuse the conclusion from Rel-18 FR2 multi-Rx, i.e., simultaneous L3 and L1 measurements is not supported in this release for multi-Rx, the agreement is copied below: 
· Simultaneous L3 on one panel and L1 measurements on the same panel
· Simultaneous L3 and L1 measurement on one panel is not supported
· Simultaneous data reception and L1/L3 measurement 
· For simultaneous data reception and L1 measurement on different panels, reuse the conclusion in R18 FR2 multi-Rx 
· FFS Simultaneous data reception and L3 measurement on different panels shall be supported
· Proposals on simultaneous data reception from both panels
· Simultaneous data reception shall be supported
· Proposals on Scheduling restriction
· Data+ L1 measurement
· a. Perform on the same panel
· The scheduling restriction corresponding to the L1 measurement is applied to data reception
· b. Perform on the different panel
· Wait for conclusion of multi-RX
· Data+ L3 measurement
· a. Perform on the same panel
· Scheduling restriction shall be applied on the symbols transmitting the SSB on the same panel
· b. Perform on the different panel
· Wait for conclusion of multi-RX
· Proposals on UE capability
· The applicability of Rel-17 group-based reporting in the FR2 HST is need to be considered

Recommendations for 2nd round:
· Discuss above tentative agreement based on majority views. 

	
	Issue 1-1-2 Corresponding proposals based on the requirements NOT listed in the WF
Background:
· The previous agreement in the WF already preclude the further discussion on simultaneous L3 (L3+L3) measurement on two panels.
Tentative agreements:
· No enhancement on the simultaneous L3 (L3+L3) measurement on different panels in Rel-18 FR2 HST enhancement WI
Recommendations for 2nd round:
· Further confirm the tentative agreement based on majority views.



Sub-topic 1-2 MRTD and panel switching for FR2 HST multi-panel simultaneous reception
	Sub-topic 1-2 
	Issue 1-2-1: MRTD for FR2 HST multi-panel simultaneous reception
Discussion status: 
· Option 1 (Intel Corporation, Nokia, Samsung, Qualcomm): Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length
· Option 2 (Ericsson, Huawei): MRTD > CP is a UE capability
Tentative agreements:
· Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length
Recommendations for 2nd round:
· Based on GTW, seems the tentative agreement is not objected by any companies. 
· Confirm in the second round whether tentative agreement is agreeable. 

Issue 1-2-2: Turning on/off the multi-panel reception operations in HST FR2
Tentative agreements: N/A
Candidate options:
· Option 1 (Intel Corporation, Nokia): 
· For Rel-18 HST FR2 UE capable of simultaneous multi-panel reception operations, after the network configures group based L1-RSRP reporting and use DCI to trigger the L1-RSRP reporting, the UE starts to operate under simultaneous reception operations. 
· As long as the multi-panel simultaneous reception operation is switched on, the UE is required to measure L1-RSRP using the reduced scaling factors (Nokia)
· Option 2 (QC, Huawei): Wait for the conclusion from R18 multi-RX
Recommendations for 2nd round:
· If option 1 in Issue 1-2-1 is agreed, seems there is no need for UE to fallback to single panel RX if R18 HST FR2 UE support simultaneous multi-panel reception operations, because the power saving shall not be the concern for CPE type PC6 UE. 
· Continue the discussion of the candidate options in the 2nd round.

Issue 1-2-3: Discussion on the necessity of signalling to UE used by the UE to perform the switching
Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson): RAN4 shall check the necessity
· Option 2 (Huawei): Wait for the conclusion from R18 multi-RX
Recommendations for 2nd round:
· If option 1 in Issue 1-2-1 is agreed, seems there is no need for UE to fallback to single panel RX if R18 HST FR2 UE support simultaneous multi-panel reception operations, because the power saving shall not be the concern for CPE type PC6 UE. 
· Continue the discussion of the candidate options in the 2nd round.



Sub-topic 1-3 RX beam sweep number for FR2 HST multi-panel simultaneous reception
	Sub-topic 1-3 
	Issue 1-3-1: Rx beam sweeping factor reduction
· Proposals on whether the sweeping factor N1 can be reduced
Discussion status:
· Option 1 (Intel Corporation, Nokia, Ericsson, Samsung, Huawei): The sweeping factor N1 can be reduced
· Option 2 (QC): Not to reduce
Tentative agreements:
· The sweeping factor N1 can be reduced
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable

· Proposals on how to reduce the sweeping factor N1
Discussion status:
· Option 1 (Intel Corporation, Nokia, Samsung): For L1-RSRP measurement requirements, for set1 configuration the value can be further reduced to 1, for set2 configuration the value can be further reduced to 3
Tentative agreements:
· For L1-RSRP measurement requirements, for set1 configuration the value can be further reduced to 1, for set2 configuration the value can be further reduced to 3
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable



Sub-topic 1-4 DL Transmission Scheme for FR2 HST multi-panel simultaneous reception
	Sub-topic 1-4
	Issue 1-4-1: Discussion on DL transmission scheme
Discussion status:
· Option 1 (Huawei): Further study on two TCI states activation for SFN-based PDCCH transmission
· Option 2 (Samsung, QC, Ericsson): Preclude the SFN-based PDCCH transmission scheme
Tentative agreements:
· Preclude the SFN-based PDCCH transmission scheme in Rel-18 FR2 HST work item.
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable



Sub-topic 1-5 UL and DL beam switching for FR2 HST multi-panel simultaneous reception
	Sub-topic 1-5
	Issue 1-5-1: Discussion on UL transmission scheme
Discussion status: 
· Option 1 (Ericsson, Samsung, Huawei, Nokia, QC): Simultaneous UL transmissions with 2 panels is not supported in the WI
Tentative agreements:
· Simultaneous UL transmissions with 2 panels is not supported in Rel-18 FR2 HST WI.
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable

Issue 1-5-2: Whether enhancements are needed in uplink spatial relation switch delay requirement
Discussion status: 
· Option 1 (Nokia): RAN4 not to consider UL spatial relation switch to the target associated to the unknown DL RS in HST FR2 scenarios
· Option 2 (Ericsson, Samsung): Keep current uplink spatial relation switch delay requirement
Recommendations for 2nd round:
· Continue the discussion of the candidate options in the 2nd round.



Sub-topic 1-6 Deployment scenarios and RF chains configuration
	Sub-topic 1-6 
	Issue 1-6-1: CPE configuration
Tentative agreements:
· RAN4 to assume that HST FR2 enhanced CPE supports 4 layers (Rank 4) in DL;
· To support rank 4 in DL, RAN4 to assume that HST FR2 Enhanced CPE is equipped with at least 2 simultaneous active Rx chains panels (each with dual polarized reception i.e., Rank-2)
Recommendations for 2nd round:
· Continue the discussion of the candidate options in the 2nd round.
· Companies should focus on impacts on RRM specification from the implications



CRs/TPs
N/A

Discussion on 2nd round (if applicable)
Topic #2: Intra-band carrier aggregation (CA) scenario
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304272
	Nokia, Nokia Shanghai Bell
	Observation 1: CA RRM requirements for multi-panel operation cannot be started before multi-panel operation for HST in FR2 is clarified.
Observation 2: RRM requirements for CA is critical for guaranteeing reliable CA operation and initiating the CA operation for the first time and after each cell change. Minimal set of UE functionalities can be considered for these two cases.
Observation 3: Propagation and coverage characteristic of intra-band CCs in HST FR2 scenario can be very similar to each other.
Proposal 1: RAN4 to discuss whether spectrum flatness is an issue for intra-band CA in HST FR2 scenarios.
Proposal 2: RAN4 agrees that enhanced HST FR2 requirements for PSS/SSS detection is considered for SCells.
Proposal 3: RAN4 agrees that the enhanced HST FR2 requirements for beam failure detection are also applied for SCells when the UE is configured with beam failure detection.
Proposal 4: RAN4 agrees that enhanced HST FR2 requirements for SSB based L1-RSRP reporting, used for TCI state switch in PCells, are also considered for SCells.

	R4-2304770
	Xiaomi
	Observation 1: RAN4 needs to decide whether the train roof-mounted high-power devices (FR2 HST UE) support the beam failure recovery on SCell.
Proposal 1: RAN4 not to define PSS/SSS detection and SSB index detection requirement for intra-band CA scenario in FR2 HST.
Proposal 2: For active SCell measurement requirement, the enhanced requirement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST.
Proposal 3: The enhanced BFD requirement defined in Rel-17 FR2 HST can be reused in Rel-18 FR2 HST if the FR2 HST UE supports the beam failure recovery on SCell.
Proposal 4: RAN4 to postpone the agreement on network signaling until the CA requirements are defined.

	R4-2305192
	Ericsson
	Proposal 1: CA with multi-panel operation shall be supported, SCell at least may work on only one of two panels in multi-panel operation for PSCell.
Proposal 2: RAN4 shall check SCell activation delay with 3ms Tactivation_time corresponding to below  particular but non-limiting conditions in HST FR2 scenario, e.g. 
•	Explicit signaling by network indicates no fine timing tracking in SCell activation delay, e.g. HST flag.
•	Uni-directional deployment signaling is configured.
•	Only N1 number TX beams per RRH, for example N1=[1].
Proposal 3: RX sweep beam number in SCell can be reduced to 1 compared to the number in PSCell on same panel either with single-panel operation or multi-panel operation.
Proposal 4: We can agree on Option1.
Proposal 5: RAN4 shall check the number of serving carriers supported by CA operation in HST FR2 scenario.

	R4-2305285
	Huawei, HiSilicon
	Proposal 1: PSS/SSS detection requirements on SCC may not 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 non-tunnel deployment scenarios.
Proposal 3: The time period of time index on SCell may not need to be specified for intra-band CA FR2 scenario.
Proposal 4: Inter-frequency measurements in both connected mode and idle mode are to be considered.
Proposal 5: For non-tunnel scenarios, the BFD and CBD requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
Proposal 6: For non-tunnel scenarios, the L1-RSRP requirements on PCell in R17 FR2 HST can be reused for SCells in R18 FR2 eHST.
Proposal 7: Legacy TCI R15 TCI switching state requirements can be reused for SCells in R18 FR2 eHST.

	R4-2305435
	Samsung
	Proposal 1: RAN4 not to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
Proposal 2: RAN4 no need to specify intra-frequency PSS/SSS detection requirements for intra-band CA scenario in FR2 HST, but RAN4 need to specify inter-frequency PSS/SSS detection requirements
Proposal 3: 
•	RAN4 deprioritize the IDLE mode measurement requirements definition for intra-band CA scenario in FR2 HST
•	RAN4 to consider the connected mode measurement requirements enhancement for intra-band CA scenario in FR2 HST.
Proposal 4: If FR2 HST supports BFR on SCell, reuse the enhanced BFD requirement defined in Rel-17 FR2 HST
Proposal 5: Reuse PCell signalling , i.e., highSpeedMeasFlagFR2-r17, for SCell in HST

	R4-2305804
	Qualcomm Incorporated
	Proposal 1: FR2-HST specific intra-frequency PSS/SSS detection and intra frequency measurement requirements are already specified for the PCell and the same shall apply to SCell as well. No additional intra-frequency requirements are needed to support intra-band CA for FR2-HST.
Proposal 2: RAN4 to specify inter-frequency cell identification (PSS/SSS detection) and measurement requirements to support intra-band CA for FR2-HST.
Proposal 3: RAN4 to use Rel-17 FR2-HST principles to define inter-frequency cell detection and measurement requirements, i.e., use beam-sweeping scaling factor of 2 and 6 for set1 and set2, respectively.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Topic description:
[Moderator] 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]


This e-mail discussion encompasses RRM requirements needed for the introduction of intra-band CA. The topic is discussed below by breaking down into 3 sub-topics:
· Sub-topic 2-1: The discussion of supporting CA with multi-RX chains
· Sub-topic 2-2: Definition of HST FR2 CA requirements
· Sub-topic 2-3: Network signaling for Rel-18 FR2 HST CA Scenario
It is encouraged that companies to contribute views under each sub-topics. The sub-topics and the corresponding possible options are listed in the following.
Sub-topic 2-1 The discussion of supporting CA with multi-RX chains
[Moderator] All the discussions regarding supporting CA with multi-RX chains are moved here. The following open issues are captured in the sub-topic
· The configuration of supporting CA with multi-RX chains
· Discussion on number of CCs
· Whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· The minimal set of UE functionalities needed for the support of CA in HST FR2 scenario
· Discussion on RX sweep beam number in SCell
Issue 2-1-1: The configuration of supporting CA with multi-RX chains
[Moderator] 
In last meeting, following WF was approved with FFS point
	Agreement: 
· Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled for intra-band contiguous CA: 
· FFS intra-band non-contiguous CA.
Way forward:
· The configuration options are FFS:
· Option 1: Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled, but multi-Rx chain is enabled only on one of the component carriers
· Option 2: CPE specific issues. 
· Option 2-1: Rel-18 FR2 PC6 UE can be configured with multi-RX chains enabled on more than on component carrier.
· Option 2-2: Multi-Rx chain is enabled always only on one of the CC (PCC) is baseline, on other CC (SCC) is optional
· Option 3: For intra-band FR2 CA, multi-Rx chains are supposed to be enabled on all serving CCs, if intra-band CA with multi-Rx is supported


· Proposals on intra-band non-contiguous CA
· Option 1 (Huawei): The same requirement is applied to intra-band non-contiguous CA as intra-band contiguous CA.
· Recommended WF
· Proposals on intra-band non-contiguous CA
· Option 1

	Company
	Comments

	Ericsson
	Option 1 is fine with us, two separated requirements are not feasible. 

	Samsung
	Okay with Option 1 since from RF discussion both intra-band contiguous and non-contiguous CA are included. But we want to further clarify Huawei’s intention is have the following bullet as agreement rather than assume the same requirement for contiguous and non-contiguous CA for all relevant requirements: 
· Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled for both intra-band contiguous CA and intra-band non-contiguous CA.

	Huawei
	Support option 1.
As per the applicability rule of intra-band FR2, the serving cells (serving CCs) have the same TX beam in the same band in FR2. From UE perspective, UE uses the same Rx beams to receive signals from all serving CCs. In other words, if multi-Rx is supported, UE uses the multiple-RX chain to receive signals from all serving CCs in the same band. Herein the same principle is applied for both FR2 intra-band contiguous CA and FR2 non-contiguous CA.
3.6.3	Applicability for intra-band FR2
For the requirements in RRC connected state specified in this version of the specification, UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Otherwise, the UE is not supposed to satisfy any requirements for SCell.

	Nokia
	We think is that the main point in RRM requirements is the collocation of the CCs for intra-band CA in FR2. Continuous and non-continuity of spectrum allocation in the same band should not cause any difference in RRM requirements.
In general, Option 1 looks OK to us, but we need to clarify if it is applied to regular CA operation or to CA operation with simultaneous reception or both.


 
· Proposals on configurations
To make a clear discussion, it is better to illustrate the possible configuration of CA with multi-RX chains. From our perspective, the possible configurations can be discussed as
[image: ]                            [image: ]                                   [image: ]
(a)                                                          (b)                                                               (c)
Fig.1 The illustration of the possible configuration of CA with multi-RX chains. (a) Multi-Rx chains are configured on CC1, single RX chain is configured on CC2, CC1 and CC2 are in the same FR2 band; (b) FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled; (c) RX chain 1 is configured on CC1, RX chain 2 is configured on CC2, CC1 and CC2 are in the same FR2 band.
Based on the illustrations, actually the configuration are in principle the same for all the options, which aligns to  Fig.1(b), while option 2-2 in previous agreement is the further assumption. Thus, the configuration related options can be summarized as 
· Option 1 (Nokia, Samsung, Ericsson, Huawei): Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled
· Option 1-1 (Ericsson): Multi-Rx chain is enabled always only on one of the CC (PCC) is baseline, on other CC (SCC) is optional
· Recommended WF
· Proposals on intra-band non-contiguous CA
· Option 1
· Proposals on configurations
· Option 1

	Company
	Comments

	Ericsson 
	We support Option 1 and Option 1-1. Option 1-1 can reserve enough implementation flexibility of network configurations for various scenarios. SCC isn’t mandatorily in multi-panel operation when PCC works in multi-panel operation. Surely if network determine the necessity, network can configure multi-panel operation for SCC accordingly.

	Samsung	Comment by Jackson Wang (Samsung): 
	Firstly the sentence in Option 1 shall be the common understanding which is already agreed in last meeting. 
Furthermore, we would like to use the figure (a) (b) and (c) to clarify companies’ intended application scenario for multi-RX+CA: 
· In our understanding, figure (c) shall be precluded since the benefits from both can’t be achieved. 
· RAN4 can further discuss (a) and (b). 

	Huawei
	As per the applicability rule of intra-band FR2, the serving cells (serving CCs) have the same TX beam in the same band in FR2. From UE perspective, UE uses the same Rx beams to receive signals from all serving CCs. In other words, if multi-Rx is supported, UE uses the multiple-RX chain to receive signals from all serving CCs in the same band. That’s illustrated in Figure 1 (b).
We support recommended WF.

	Nokia
	We understand that Option 1 corresponds to case (b) in Fig.1 above.
We are OK with the Moderator’s proposal and support Option 1.


 
Issue 2-1-2: Discussion on number of CCs
· Proposals
· Option 1(Ericsson): RAN4 shall check the number of serving carriers supported by CA operation in HST FR2 scenario
· Recommended WF
· Option 1

	Company
	Comments

	Ericsson
	Our thought is UE in HST FR2 scenario may only need to measure smaller number of serving carriers as in a non-HST scenario.

	Samsung
	Option 1 to further check the number of serving carriers for HST FR2 scenario is okay to us. But if there is no technical blocking issue, we prefer the keep the same number of serving carriers as in a non-HST scenario. 

	Huawei
	No strong view. We would like to know whether the CC number in HST scenario would be captured in spec.

	Nokia
	Following TS 38.101-2, CA is defined in the bands n257, n258, and n261 where HST FR2 operates. For example, for contiguous CA in band n257, up to 8 100 MHz CCs or 3 400 MHz CCs can be used. If both panels can operate with independent RX chains as shown in example (b) above, then it should not be any restriction on the number of CCs.


 
Issue 2-1-3: Whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
In last meeting, it was agreed that RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment.  
	Agreement:
· RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment


In this meeting, the following issues will be further discussed, which are captured as below.
	Way forward:
· FFS whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· Other clarifications are not precluded


· Proposals
· Option 1(Samsung, Nokia): RAN4 not to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· Option 2 (Ericsson): Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved
· Option 2-1 (Ericsson): CA with multi-panel operation shall be supported, SCell at least may work on only one of two panels in multi-panel operation for PSCell
· Recommended WF
· TBA

	Company
	Comments

	Ericsson 
	We advise taking into account CA and multi-panel at the same time because both might increase throughput.

	Samsung
	We don’t prefer to define requirement for CA and multi-panel at the same time, considering the work load of this WI. 

	Nokia
	We think that Option 1 is misinterpreted from our TDoc.
Formulation of requirements for this combined case should be defined, if support is agreed. However we can wait until baseline requirements for simultaneous multi-panel reception and regular CA are agreed.
We support Option 2.


 
Issue 2-1-4: The minimal set of UE functionalities needed for the support of CA in HST FR2 scenario
· Observations from Nokia
· Option 1(Nokia): Minimal set of UE functionalities to be considered:
· Guaranteeing reliable CA operation
· Initiating the CA operation for the first time and after each cell change
· Recommended WF
· Suggest to discuss the detailed set of requirements in sub-topic 2-2 directly
	Company
	Comments

	Samsung
	Suggest to discuss the detailed set of requirements in sub-topic 2-2 directly. 

	Huawei
	Okay with recommended WF.

	Nokia
	Our proposal here is related to the scope of CA requirements in HST FR2.
For example, we think that IDLE mode can be de-prioritized. No impact on CA operation is expected.


 

Issue 2-1-5: Discussion on RX sweep beam number in SCell
[Moderator] This issue is to discuss the RX sweep beam number reduction in SCell, [R4-2305192] shares their views on the issue
· Proposals 
· Option 1 (Ericsson): RX sweep beam number in SCell can be reduced to 1 compared to the number in PSCell on same panel either with single-panel operation or multi-panel operation

	Company
	Comments

	Ericsson
	Since PCell and SCell are co-located, SCell’s beam can rely on determined beam on PCell on same panel, it implies that SCell beam can be determined by UE directly without any sweep procedure.

	Samsung
	Depends on Issue 2-1-3. If RAN4 don’t want to introduce requirement for CA+multi-panel at the same time, then no need to define SCell requirement with multi-panel considered. 

	Huawei
	We don’t understand why the RX sweeping beam number can be reduced with single panel.

	Nokia
	It is not obvious to us why it is necessary to enhance SCell even further in comparison to PCell requirements in HST FR2. More discussion is needed.

	Qualcomm
	We don’t support reduction of the beam sweeping scaling factor


 
Sub-topic 2-2 Definition of HST FR2 CA requirements
Sub-topic description 
[Moderator] In last meeting, following WF was approved with FFS point.
	Way forward:
· For Rel-18 FR2 PC6, the necessity of the following requirements shall be FFS:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· FFS IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· L1-RSRP measurement on SCell
· TCI state switch in SCell
· Active SCell measurement requirement (measurement period)
· Other requirements are not precluded


[R4-2304272] observed that the propagation and coverage characteristic of intra-band CCs in HST FR2 scenario can be very similar to each other, so the “spectrum flatness” issue is also need to be considered
Open issues and candidate options before meeting:
Issue 2-2-1: Discussion on the necessity of the requirements
· Proposals on PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· Option 1 (Nokia): Enhanced FR2 HST requirements for PSS/SSS detection are considered for SCells
· [bookmark: OLE_LINK25]Option 2 (Xiaomi, Huawei): Not to define PSS/SSS detection and SSB index detection requirement for intra-band CA scenario in FR2 HST
· Option 3 (Huawei): Not to define the time period of time index on SCell for intra-band CA FR2 scenario
· Option 4 (Samsung, QC): Enhanced FR2 HST requirements for intra-frequency PSS/SSS detection are also applied for SCells, but RAN4 need to specify inter-frequency PSS/SSS detection requirements
· Option 4-1 (QC): RAN4 to use Rel-17 FR2-HST principles to define inter-frequency cell detection requirements
· Recommended WF
· Option 4: Enhanced FR2 HST requirements for intra-frequency PSS/SSS detection are also applied for SCells, RAN4 need to specify inter-frequency PSS/SSS detection requirements
	Company
	Comments

	Ericsson
	Okay with the suggested WF, however we also advise looking at the possibility of reducing the beam of the SCell.

	Samsung
	Option 4. 
In our understanding, “Enhanced FR2 HST requirement” means Rel-17 introduced enhancement requirement for PC6. In other words, the same R17 requirement shall be applied to SCell. 

	Huawei
	Support option 2 and option 3. We think in option 4 PSS/SSS detection on SCC is not needed, but we agree that inter-frequency PSS/SSS detection requirements are needed.
Option 2: 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). 
	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.


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 on SCC is not to be specified in intra-band CA FR2 HST scenario, as the timing can refer to PCell (deriveSSB-IndexFromCel is always enable for FR2) and there is no need to identify neighbor cells on SCC. 
Option 3: 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.


	Nokia
	Agree with the proposed WF (Option4) for the default operation.
However, we still think that SSB-less way of operation for SCells can be further discussed. In this case there requirements may not be needed. We are also open to further discuss the proposal by Huawei that time index detection might not be needed.

	Qualcomm
	Agree with the recommended WF


 
· Proposals on Beam failure recovery on SCell
If UE supports the beam failure recovery on SCell
· Option 1 (Nokia, Xiaomi, Huawei, Samsung): The enhanced FR2 HST requirements for BFD are also applied for SCells
· Recommended WF
· Option 1.
	Company
	Comments

	Ericsson
	Okay with the suggested WF generally, we suggest to study if SCell’s beam can reduced. 

	Samsung
	Option 1.
In our understanding, “Enhanced FR2 HST requirement” means Rel-17 introduced enhancement requirement for PC6. In other words, the same R17 requirement shall be applied to SCell.

	Huawei
	Fine with recommended WF

	Nokia
	We think that we, firstly, need to agree that BFD for SCell needs to be supported in HST FR2 deployments.
If this is the case, then the enhancedhan HST FR2 requirements can be applied to SCells as well.


 
· Proposals on L1-RSRP measurement on SCell
· Option 1 (Huawei): The enhanced FR2 HST requirements for L1-RSRP measurement are also applied for SCells
· Recommended WF
· Option 1.
	Company
	Comments

	Ericsson
	Okay with the suggested WF, we suggest to study if SCell’s beam can reduced. 

	Samsung
	Okay with Option 1. In our understanding, “Enhanced FR2 HST requirement” means Rel-17 introduced enhancement requirement for PC6. In other words, the same R17 requirement shall be applied to SCell.

	Huawei
	Fine with recommended WF

	Nokia
	This proposal can be considered together with our Option 1 below.


 
· Proposals on TCI state switch in SCell
· Option 1 (Nokia): The enhanced FR2 HST requirements for SSB based L1-RSRP reporting, used for TCI state switch in PCells, are also considered for SCells
· Option 2 (Huawei): Legacy TCI R15 TCI switching state requirements can be reused for SCells in R18 FR2 eHST
	Company
	Comments

	Ericsson
	If L1-RSRP for SCell is agreed, then Option 1 can be accepted. 

	Samsung
	We are okay with Option 1. 

	Huawei
	We support option 1, sorry for the confusing.


 
· Proposals on active SCell measurement requirement (measurement period)
· Option 1 (Xiaomi, Huawei): The enhanced requirement defined in R17 FR2 HST can be reused in Rel-18 FR2 HST
· Option 1-1 (Huawei):  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 non-tunnel deployment scenarios
· Option 2 (Ericsson): RAN4 shall check SCell activation delay with 3ms Tactivation_time corresponding to below particular but non-limiting conditions in HST FR2 scenario, e.g. 
· Explicit signaling by network indicates no fine timing tracking in SCell activation delay, e.g. HST flag.
· Uni-directional deployment signaling is configured.
· Only N1 number TX beams per RRH, for example N1=[1].
	Company
	Comments

	Ericsson
	The intention of Option 2 is to abbreviate the SCell activation delay, i.e. after cell change. CA configuration is various in different gNB implementations. Even it can be assumed that CA is configured in a large territory, SCell activation still is needed after each cell change.

	Samsung
	Okay with Option 1. 

	Huawei
	Option 1 focus on SCell measurement requirement, and option 2 focus on SCell activation delay. They are different issues. We support option 1.
For Option 2, 3ms SCell activation is already supported. We would like to know what special aspects we need to consider in HST FR2 intra-band CA scenario.
===TS 38.133===
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms, provided
-	the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
======

	Nokia
	We agree with Option 1-1 as a baseline.
However, RAN4 should consider a simplification of FR2 HST CA RRM requirements in certain deployments. For example, taking into account that intra-band CA is limited toto a collocated deployments and deployments with SSBs-less operation can be selected.
Requirements shall be defined for all possible cases.

	Qualcomm
	Fine with option 1


 
· Proposals on IDLE mode in inter-frequency measurement requirements
· Option 1 (Huawei, QC): To be considered. (Both IDLE and connected mode)
· Option 1-1 (QC): RAN4 to use Rel-17 FR2-HST principles to define inter-frequency measurement requirements
· Option 2 (Samsung): 
· Deprioritize the IDLE mode measurement requirements definition for intra-band CA scenario in FR2 HST
· To consider the connected mode measurement requirements enhancement for intra-band CA scenario in FR2 HST.
· Recommended WF
· Option 2.
	Company
	Comments

	Ericsson
	Although inter-frequency measurement is for CA, it’s helpful if inter-frequency measurements in idle mode can be supported.
We slightly support Option1 but open to Option2.

	Samsung
	The inter-frequency measurement in IDLE mode is of less importance compared with the measurement enhancement in the Connected mode. Due to limited time unit for this WI, we prefer Option 2. 

	Huawei
	Support option 1.

	Nokia
	Agree to de-prioritize.


 
Issue 2-2-2: Clarification of spectrum flatness issue in FR2 HST
· Proposals 
· Option 1 (Nokia):  RAN4 to discuss whether spectrum flatness is an issue for intra-band CA in HST FR2 scenarios

	Company
	Comments

	Samsung
	We don’t prefer to further discuss this due to limited time unit for this WI, unless it is some particular issue (different from non-HST scenario) to keep the FR2 HST scenario from using intra-band CA. 

	Nokia
	Due to intra-band way of operation, we think that the measurements on PCell and on SCell cannot be different in most cases. This can be used to optimize HST FR2 requirements on SCells.


 

Sub-topic 2-3 Network signaling for Rel-18 FR2 HST CA Scenario
Sub-topic description 
[Moderator] In last meeting, following WF was approved with FFS point
	Way forward:
· HST signaling for CA enhancement:
· Option 1: RAN4 postpones the agreement on network signaling until the CA requirements are defined
· Option 2: Reuse  PCell signaling for SCell in HST
· Option 3: Other options are not precluded


Open issues and candidate options before meeting:
Issue 2-3-1: HST signaling for CA enhancement
· Proposals 
· Option 1 (Xiaomi, Ericsson): RAN4 to postpone the agreement on network signaling until the CA requirements are defined
· Option 2 (Samsung): Reuse PCell signalling , i.e., highSpeedMeasFlagFR2-r17, for SCell in HST
	Company
	Comments

	Ericsson
	Support Option1.

	Samsung
	We think PCell signaling is good enough for CA case, since it is not possible for a scenario in which UE need to apply HST requirement for PCell but not HST requirement for SCell. 

	Huawei
	Support Option1.

	Nokia
	We are still OK with Option 1.


 

Companies views’ collection for 1st round 
Open issues 
Moderator: views are provided behind each sub-topic/issue. 
 
CRs/TPs comments collection
N/A. 


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.
Sub-topic 2-1 The discussion of supporting CA with multi-RX chains
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: The configuration of supporting CA with multi-RX chains
Background: 
[Moderator] The following agreement is provided in last meeting, and moderator’s understanding on Huawei’s P1 is to make sure the below agreement is also applied for intra-band non-contiguous CA. 
	Agreement: 
· Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled for intra-band contiguous CA: 
· FFS intra-band non-contiguous CA.


Furthermore, for proposals on configurations: Below illustrative figures are given for the possible configurations of CA with multi-RX chains:

[image: ]                       [image: ]          [image: ]                          (a)                                                          (b)                                       (c)
· RAN4 discussed the above possible configurations of CA with multi-RX chains but no common understanding on this. 
Tentative agreements:
· Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled: 
· For both FR2 intra-band contiguous CA and FR2 intra-band non-contiguous CA
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable
· Further discussion on “proposals on configurations” based on Fig.1 (a) (b) and (c) may not be needed because of the below agreement from GTW: 
	· Agreements from GTW (Wed. 19th April)
· Do not define RRM requirements for CA for PC6 UEs capable of multi-panel (multi-Rx chain) operation with multi-panel operation enabled in Rel-18.




	
	Issue 2-1-2: Discussion on number of CCs
Issue 2-1-3: Whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
Issue 2-1-4: The minimal set of UE functionalities needed for the support of CA in HST FR2 scenario
Issue 2-1-5: Discussion on RX sweep beam number in SCell
Discussion status:
· No need further discussion based on GTW agreement
	· Agreements from GTW (Wed. 19th April)
· Do not define RRM requirements for CA for PC6 UEs capable of multi-panel (multi-Rx chain) operation with multi-panel operation enabled in Rel-18.


Recommendations for 2nd round:
· Issues here can be closed.



Sub-topic 2-2 Definition of HST FR2 CA requirements
	Sub-topic#2-2
	Issue 2-2-1: Discussion on the necessity of the requirements
(1) PSS/SSS detection, Time index detection for intra-frequency and inter-frequency measurements
Tentative agreements:
· The enhanced FR2 HST requirements for intra-frequency detection in Rel-17 FR2 HST WI are also applied for SCells inter-frequency cell detection if introduced: 
· FFS RAN4 need to specify the requirements for inter-frequency PSS/SSS detection and 
· FFS RAN4 need to specify the requirements for time index detection.

(2) Beam failure recovery on SCell
Tentative agreements:
· The enhanced FR2 HST requirements for BFD in Rel-17 FR2 HST WI are also applied for SCells

(3) L1-RSRP measurement on SCell
Tentative agreements:
· The enhanced FR2 HST requirements for L1-RSRP measurement in Rel-17 FR2 HST WI are also applied for SCells

(4) TCI state switch in SCell
Tentative agreements:
· The enhanced FR2 HST requirements for SSB based L1-RSRP reporting in Rel-17 FR2 HST WI, used for TCI state switch in PCells, are also considered for SCells

(5) Active SCell measurement requirement (measurement period)
Tentative agreements:
· 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 Rel-18 FR2 HST at least for non-tunnel deployment scenarios

(6) Inter-frequency measurement requirements in Idle mode
Tentative agreements:
· Inter-frequency measurement requirements in Idle mode: 
· RAN4 introduce requirement in Rel-18 FR2 HST WI. 
· Rel-17 FR2 HST principles is reused to define inter-frequency measurement requirements

Recommendations for 2nd round:
· Confirm whether tentative agreements for (1)-(6) are agreeable. 

	
	Issue 2-2-2: Clarification of spectrum flatness issue in FR2 HST
Discussion status: 
· Nokia propose to disucss: RAN4 to discuss whether spectrum flatness is an issue for intra-band CA in HST FR2 scenarios
Tentative agreement: N/A
Recommendations for 2nd round:
· Seems the proposal is related to further network configuraiton optimization (e.g, reducing the measurement on SCell), and considering the limited effort for this WI, we suggset no further discussion on this issue. 



Sub-topic 2-3 Network signaling for Rel-18 FR2 HST CA Scenario
	Sub-topic#2-3
	Issue 2-3-1: HST signaling for CA enhancement 
Discussion status: 
· Option 1 (Xiaomi, Ericsson): RAN4 to postpone the agreement on network signaling until the CA requirements are defined
· Option 2 (Samsung): Reuse PCell signalling, i.e., highSpeedMeasFlagFR2-r17, for SCell in HST
Tentative agreement: 
· RAN4 to postpone the agreement on network signaling until the CA requirements are defined
Recommendations for 2nd round:
· Confirm in the second round whether tentative agreement is agreeable




CRs/TPs
N/A

Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

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

	
	WF on simultaneous multi-panel operation for FR2 HST PC6 UE
	Samsung
	

	
	WF on intra-band CA for FR2 HST PC6 UE
	Ericsson
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	All other Tdoc
	
	
	
	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

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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
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Issue 1-1-6: Simultaneous L.3 measurements and L.1 measurements -

e Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx. «

e Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of
scheduling restriction relaxation for L3 measurements is FFS. .
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