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1. Introduction
In RAN#95e meeting, the Rel-18 RAN4-led WI on enhanced NR support for high speed train scenario in FR2 has been approved as [1]. This Rel-18 can be regarded as the continuous enhancement over the Rel-17 feature of NR support of FR2 HST, in which Rel-17 WI RAN4 has focused on train roof-mounted high-power devices for NR SA single carrier scenario in FR2, by studying the FR2 HST deployment scenario and specifying the channel modelling, RF, RRM and demodulation requirements for FR2 HST. At the previous RAN4 #107 meeting, the intensive discussion on UL TX timing adjustment for Rel-18 FR2 HST was processed and considerable progress was achieved accordingly. 

Based on the LS on MAC-CE Based Indication for Cross-RRH TCI State Switch from RAN4 in #106bis-e, there were some technical analysis in RAN2 area. At RAN2#122-e meeting (May, 2023), following questions are raised in LS to RAN4 [2] to be studied on: 
	To RAN WG4
ACTION: 
· Question 1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
· Question 2: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) or the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ?
· Question 3: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2? Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?


In this contribution, we would like to share our viewpoints and analysis for the responses to RAN2 LS. 
2 Discussion 
2.1 Background on MAC-CE based indication for Cross-RRH TCI state switch
In Rel-17, UL timing adjustment solution was discussed, while considering the limited TU, the following conclusions were achieved:
· Not to introduce explicit inter-RRH indication signaling for NR FR2 HST, where the signaling is used to distinguish intra- and inter- RRH TCI state switch.
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· Dedicated RRC based network signalling flag highSpeedLargeOneStepUL-TimingFR2-r17 is specified to enable/disable one shot large UL timing adjustment
· Such above RRC based network signalling is not limited to a particular FR2 HST deployment and/or scenarios, i.e., bi-directional scenario or uni-directional scenario
· If one shot large UL timing adjustment is disabled
· Existing RA based UL timing adjustment mechanism, and related RAN4 requirements will be applied when needed. And no need to introduce new UL timing requirements.
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· Define “support of one shot large UL timing adjustment” as an optional UE capability signaling [largeOneStepUL-timingFR2-r17] 
· If UE does not support the feature, the legacy RACH procedure can be used to acquire UL timing for new RRH.
· The conditions, i.e., whether UE performs one shot large UL timing adjustment when one shot large UL timing adjustment applies is based on UE detection and without explicit NW signalling assistance. 
· UE measures the DL timing difference for TCI switching and performs one shot large UL timing adjustment when the RTD for TCI switching is larger than a threshold.
· Following requirements from TS 38.133 Clause 7.1.2.3:
	When highSpeedMeasFlagFR2-r17 is configured and highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for UE supporting FR2 power class 6 and [largeOneStepUL-timingFR2-r17] capability, the following requirements apply to the UE:
-	If the absolute value , the requirement in clause 7.1.2.1 apply to the first UL transmission after a TCI state switch.
-	Otherwise, the UE transmit timing immediately after TCI state switch shall be  and clause 7.1.2.1 requirements don’t apply.
-	The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±7*64*Tc, and the reference point is .
Above,
-	 (in  units) is the DL timing defined as the time when UE receives downlink frame with new target TCI state.
-	 (in  units) is the DL timing defined as the time when UE receives downlink frame with old source TCI state.



However, if we look at the agreed WFs, there are still open issues left in Rel-17 UL TX timing adjustment topic, which with the purpose of defining the related procedure and UL timing requirement when one shot large mechanism is disabled. Particularly, the issues regarding other NW signaling assistance based solutions indicating whether the upcoming TCI switching is inter-RRH or not by using RRC configuration/MAC-CE indication were considered but suspended in order to avoid signaling impacts to other groups. 

As tasked by WID for Rel-18, RAN4 shall 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. In this sense, RAN4 need to leave the remaining issues shown as below for further study, and use option 3 and option 4 as the starting point captured in WF [R4-2120416].
	From approved WF R4-2120416
Issue: 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   



Actually, introducing explicit NW signaling assistance can address the problem arose in Rel-17 that UE cannot distinguish in between intra-RRH and inter-RRH TCI state switch for the case when one shot large UL TX timing adjustment is enabled or disabled. 	In Rel-18 #105, the WF on this issue have been approved as 
	From approved WF R4-2220396
General view on UL timing adjustment solution
The issue requires further study:
· Clarify the improvement or the performance gain compared with existing R17 solution.
· Details on network signalling (based upon Option 3 and 4 captured in WF R4-2120416):
· Option 1: MAC-CE based solutions to inform UE of the TCI state switch is across RRH
· Option 2: Embedded spatial similarity (QCL-like relation for beams across RRHs) information by ordering the SSB index (to RRH mapping) signalled in RRC solution
· Other options are not precluded
· Proponents of network signaling are encouraged to provide design details in next RAN4 meeting.



On top of such consensus, in #106, we had intensive discussion on network signaling assistance, finally it was agreed that do not consider RRC based solutions to inform UE of the TCI state.
	Network signalling assistance
< Agreement >
· Do not consider RRC based solutions to inform UE of the TCI state switch across RRH.



Later on, at RAN4 #106-bis-e meetings, it was agreed that 1-bit flag should be sufficient to indicate cross-RRH TCI state switch and the additional information shall be added to TCI State Indication for UE-specific PDCCH MAC CE for Rel-18 FR2 HST scenario. The following WF was captured at the previous meeting:
	Sub-topic#1-1: MAC-CE based solution for cross-RRH TCI state switch
Issue 1-1-1: MAC-CE signalling
< GtW Agreement >
· Introduce MAC-CE based solution with 1bit indication to inform UE on the TCI state switch across RRHs
Issue 1-1-2: Information indicated in MAC-CE
< Agreement >
· Introduce 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the Rel-17 UL timing solution for the indicated TCI state ID.
· FFS in RAN4, UE behaviour after receiving the 1-bit indication.



Besides, based on the WF from the last meeting, the following MAC CE related issues need to be further studied
	· whether enhanced TCI Activation/Deactivation is considered in Rel-18 HST FR2 (indicating two TCI states for simultaneous multi-panel reception)
· timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment)



In below sections, we would like to further provide our analysis on the remaining issues.
2.2 Discussion on Reply LS to R2-2306865
There are some questions raised in LS to RAN4 [2], and we will provide our analysis and drafted reply accordingly: 
2.2.1 Question-1
Q1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?

From our understanding, the answer shall be “Yes”, i.e., RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321. The reasons are provided as follows:
1. RAN4 reached the agreement that “Introduce 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the Rel-17 UL timing solution for the indicated TCI state ID”. The corresponding agreemenet is copied as follows.
	Sub-topic#1-1: MAC-CE based solution for cross-RRH TCI state switch
Issue 1-1-2: Information indicated in MAC-CE
< Agreement >
· Introduce 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the Rel-17 UL timing solution for the indicated TCI state ID.
· FFS in RAN4, UE behaviour after receiving the 1-bit indication.


2. Actually, when UE is configured with tci-PresentInDCI = enabled for the CORESET scheduling the PDSCH, the TCI specified in DCI 1_1 would be used by UE. The steps are summarized as follows:
Step1: TCI list configured in PDSCH-Config, where the max size of the 'tci-StatesToAddModList' table is 128.
Step2: Select a subset of the table (activated TCI states) from 'tci-StatesToAddModList' by using MAC CE, with the max size 8. Specifically, this is done by TCI States Activation/Deactivation for UE-specific PDSCH MAC CE defined in  6.1.3.14 in TS 38.321.
Step3: TCI indicated by scheduling PDCCH.
From the above steps, we can observe that although DCI-based PDSCH TCI indication method can also enable TCI state indication, additional MAC-CE command needs to be indicated, the MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay. Besides, in practical FR2 deployment, MAC-CE based PDCCH TCI switching is widely used while TCI state for the UE-specific PDSCH will follow the PDCCH TCI, e.g., if the tci-PresentInDCI is not configured or PDSCH is scheduled using DCI 1_0 or the scheduling offset between PDCCH and PDSCH is smaller than Threshold-Sched-Offset, PDSCH follows the TCI of PDCCH.

Proposal 1: RAN4 provide the following reply to Q1 raised in RAN2 LS:
· RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321 
· MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay.

2.2.2 Question-2
Q2 1st part: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states)?
The enhanced TCI state indication in 6.1.3.44 of TS 38.321 is not intended to be supported for cross-RRH TCI state switch. The reason is as follows
In #104-bis-e, RAN1 agreed to introduce the enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission, the new MAC CE including two TCI states is shown as below
	Figure 6.1.3.44-1: Enhanced TCI States Indication for UE-specific PDCCH MAC CE
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However, in RAN4 #106-bis-e meeting, there is discussion on DL transmission scheme and we reach consensus on precluding the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item. In this sense, from our understanding, there is no need to also consider indication of two TCI states. 

Observation 1: RAN4 precludes the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item  

Proposal 2: Enhanced TCI Activation/Deactivation is not considered in Rel-18 HST FR2, RAN4 shall only consider Rel-15 TCI state switch in such WI.

Q2 2st part:: Whether the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ?
The following agreements regarding on transmission scheme for FR2 HST multi-panel simultaneous reception were achieved in RAN4
	RAN4 #104-bis-e R4-2217254
Relationship with 2 TA enhancement in Rel-18 MIMO
< Agreement >
· Two TA enhancement is not in the scope of Rel-18 FR2 HST enhancement workitem.
RAN4 #104-bis-e R4-2217255
Transmission Scheme for FR2 HST multi-panel simultaneous reception
< Agreement >
· Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.


In Rel-18 FR2 HST, PC6 UE capable of simultaneous multi-panel DL reception, but based on the above agreements, for UL transmission scheme, the UE is only capable of transmitting with one beam/panel considering one TA, that is UE needs to perform TDMed UL transmissions to two RRHs and the change of UE UL and DL beam does not always need to happen at the same time in the bi-directional scenario.
Therefore, from our understanding TCI State Indication for UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.321 is feasible and applicable for Rel-18 FR2 HST and can be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling. And our preference is that unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST.
Proposal 3: RAN4 provide the following reply to Q2 raised in RAN2 LS:
· The enhanced TCI state indication in 6.1.3.44 of TS 38.321 is not intended to be supported for cross-RRH TCI state switch 
· The unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST
· The UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.32 shall be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling in Rel-18 FR2 HST
2.2.3 Question-3
Q3 1st part: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2?

UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2, duplicated as below
	highSpeedDeploymentTypeFR2
If the field is present, and field value is unidirectional, the UE shall assume uni-directional deployment or if field value is birectional the UE shall assume bidirectional deployment for FR2 up to 350km/h as specified in TS 38.133 [14].



Obviously, the RRC parameter is related to HST deployment, i.e., uni-directional deployment or bi-directional deployment. From our understanding, although cross-RRH TCI state switching does not necessarily mean the large propagation delay issue in bi-directional RRH deployment, it is still required. That because in Rel-17, UE does not know whether the TCI state is intra-RRH (PRACH procedure is not needed) or inter-RRH, and the signaling can be used to distinguish intra- and inter- RRH TCI state switch. Based on the signaling, UE would judge whether to use the gradual timing adjustment (requirements defined in TS 38.133, 7.1.2.1)  or the one-shot large timing adjustment  (requirements defined in TS 38.133, 7.1.2.3) if [largeOneStepUL-timingFR2-r17] is enabled for the UE supporting one-shot large timing adjustment no matter what the deployment is. 

And, please notice that the highSpeedMeasFlagFR2-r17 is still needed, because the flag is to help UE to differentiate HST and non-HST scenario.

Q3 2st part: Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?

From our understanding, Q3 2st part originates from the consideration of the following case: Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled. First, it is impossible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs. 

The TA information is delivered to UE through RAR during the initial attach or MAC-CE TAC during the connection. For RA case, from our understanding, the most suitable way of acquiring new TA is to follow legacy TA acquisition procedure that PDCCH order to trigger RACH is sent to the UE after (or upon) MAC CE for TCI state activation is sent. Since that gNB can know UE capability based on UE capability information report, for example, if UE doesn’t support the feature, NW can deliver PDCCH order to trigger RACH procedure after (or upon) 1 bit cross-RRH MAC-CE, since the DL sync. is kept.

Besides, from our understanding, 
A. If UE can use old timing based on to transmit when the TA is adjusting, UE shouldn’t stop all UL transmission. However, with such assumption, some UL package might be lost (e.g., the ACK/NACK would be missed)/ UL-DL ISI problem might be occurred, which result in the performance degradation, since the within CP assumption may not be guaranteed with the imprecise timing. From this, RAN4 may need to consider some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching.

Proposal 4: If UE shouldn’t stop all UL transmission, RAN4 shall consider some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching

B. If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS, which is a RAN2 related issue.
[image: ]
Fig. 1 UE/NW behaviour after the “1 bit indicator in MAC CE is received
Proposal 5: If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS.

However, the analyses above mentioned are too controversial and complicated, and it seems that there are different views on such issues in previous RAN4 meetings, so it is definitely not easy to reach consensus on each proposal in short time. Consider that the timeline of Rel-18 RRM part is limited, we suggest

Proposal 6: RAN4 shall preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled.
At same time, regarding the conditions to apply one-shot large timing adjustment, RAN4 achieved the following agreement in the #107
	Issue 1-1-2: Conditions to apply one-shot large timing adjustment
< Agreement >
· The condition for UE to apply one-shot large uplink timing adjustment at TCI state switch:
· UE capability to support the cross-RRH TCI state switching with MAC-CE based network signaling assistance
· NW flag signaling highSpeedMeasFlagFR2-r17 to indicate UE be in the HST scenario
· Reuse Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability)



The agreement means it is necessary to define Rel-18 one shot large timing adjustment feature as optional with capability signalling [largeOneStepUL-timingFR2-r18]. Besides, we think one of the necessary conditions to trigger one shot large UL timing adjustment in Rel-18 FR2 HST is to take Rel-17 FR2 HST optional feature as the prerequisite of the new Rel-18 FR2 HST one shot large adjustment feature. That is if and only if highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for UE supporting [largeOneStepUL-timingFR2-r17] capability and 1 bit indicator in MAC-CE for TCI state activation is flagged for UE supporting [largeOneStepUL-timingFR2-r18] capability, Rel-18 one shot large UL timing adjustment is triggered, UE would apply one shot large timing adjustment on TCI switching between RRH occasions, which is also the most straightforward and feasible method for triggering one shot large UL timing adjustment in Rel-18 FR2 HST

Proposal 7: To apply Rel-18 FR2 HST one shot large timing adjustment, RAN4 would take Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite.
And if we take Rel-17 FR2 HST optional feature as the prerequisite and follow the above conditions, there is no need to discuss the mentioned questions, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission. 

Proposal 8: RAN4 provide the following reply to Q3 raised in RAN2 LS:
· UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2 
· To apply Rel-18 FR2 HST one shot large timing adjustment, the Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) should be as the prerequisite
· In Rel-18 FR2 HST scenario, the UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission
3. Conclusion
In this contribution, we provided our initial viewpoints to trigger the discussion on this WI, the following observations and proposals are obtained:
Observation 1: RAN4 precludes the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item  
Proposal 1: Enhanced TCI Activation/Deactivation is not considered in Rel-18 HST FR2, RAN4 shall only consider Rel-15 TCI state switch in such WI.
Proposal 2: If UE shouldn’t stop all UL transmission, RAN4 shall consider some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching
Proposal 3: If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS.
Proposal 4: RAN4 shall preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled.
Proposal 5: To apply Rel-18 FR2 HST one shot large timing adjustment, RAN4 would take Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite.
For RAN4’s reply to RAN2 LS (R2-2306865), the following proposals are provided: 
Proposal 1: RAN4 provide the following reply to Q1 raised in RAN2 LS:
· RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321 
· MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay
Proposal 2: RAN4 provide the following reply to Q2 raised in RAN2 LS:
· The enhanced TCI state indication in 6.1.3.44 of TS 38.321 is not intended to be supported for cross-RRH TCI state switch 
· The unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST
· The UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.32 shall be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling in Rel-18 FR2 HST
Proposal 3: RAN4 provide the following reply to Q3 raised in RAN2 LS:
· UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2 
· To apply Rel-18 FR2 HST one shot large timing adjustment, the Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) should be taken as the prerequisite
· In Rel-18 FR2 HST scenario, the UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission.
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1	Overall description
RAN4 would like to thank RAN2 for the LS in R2-2306865 on MAC-CE Based Indication for Cross-RRH TCI State Switch. Based on the discussion in RAN4, the responses to the question contained in RAN2 LS is provided as follows:

· Question 1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
[RAN4 Response]: Yes, it is. RAN 4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321. MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay.

· Question 2: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) or the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ? 
[RAN4 Response]: The enhanced TCI state indication in 6.1.3.44 of TS 38.321 is not intended to be supported for cross-RRH TCI state switch. The unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST. The UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.32 shall be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling in Rel-18 FR2 HST.

· Question 3: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2? Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?
[RAN4 Response]: UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2. To apply Rel-18 FR2 HST one shot large timing adjustment, the Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) should be taken as the prerequisite. In Rel-18 FR2 HST scenario, the UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission. 
RAN4 would respectfully ask RAN2 to take the above information into account for their future work.  
2	Actions
To RAN WG2
ACTION: 	
RAN4 would respectfully ask RAN2 to take the above information into account for their future work.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #108-bis			9th – 13th Oct., 2023   	    		Xiamen, China
TSG RAN WG4 Meeting #109			13th – 17th Nov., 2023   	    	Chicago, US
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