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[bookmark: _Toc116995841]Introduction
The outcomes of RAN4#107 meeting in relation to UL TX timing adjustment requirements are listed in the WF [1]. Further progress was achieved in the definition and requirements impacts analysis of agreed MAC-CE based cross-RRH signalling for one-shot large timing adjustment. However, this topic still requires further discussion, especially to address the questions raised in the reply LS from RAN2 [2]. The Draft Reply LS 
Additionally, a few other open issues that are also listed in the WF [1] should be, ideally, finalised at RAN4#108:
· A need for timing adjustment at UL spatial relation switch
· Applicability of gradual timing adjustment in between one-shot large timing adjustments
In the paper, we share our view on all the issues listed above.
We are also submitting at RAN4#108 several accompanying contributions related to this discussion papers:
· Draft LS Reply to the LS Reply from RAN2 on MAC-CE based cross-RRH TCI state switch indication can be found in the Appendix to this paper.
· CR to Rel-17 TR 38.854 on UL timing adjustment in between one-shot large timing adjustments [3]
· draft CR to 38.133 on HST FR2 Enhanced TCI State Switch with MAC-CE based signalling [4]

[bookmark: _Toc116995842]Discussion
MAC-CE based cross-RRH network signalling assistance
At RAN4#106bis-e, RAN4 has asked RAN2 to design MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs [3]:
	Action 1: RAN4 respectfully asks RAN2 to introduce MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs.



In its LS Reply [2], RAN2 is asking for the following clarifications from RAN4:
	· 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 the sub-sections below, we address the FFSs from RAN4#107 and at the same time answer the questions from RAN2.

Expected RAN2 impacts (Question 1 and Question 2)
In HST FR2 Rel-17, the one-shot large UL transmit timing adjustment mechanism (TS 38.133, Clause 7.1.2.3), if enabled, was triggered by the DL TCI state switch for PDCCH standardized in Clause 6.1.3.15 in TS 38.321 (TCI State Indication for UE-specific PDCCH MAC CE). Therefore, RAN4 clearly expects new signalling to affect the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
Since two-panel reception is considered, indication of two TCI states for UE DL reception from two different RRHs may be considered as well. In addition to RAN2 question, this issue was also raised at RAN4#107 [1]:
	Issue 1-1-5: Enhanced TCI States Activation/Deactivation
Way forward
Open issue needs further discussion to provide feedback to RAN2:
· FFS, whether enhanced TCI Activation/Deactivation is considered in Rel-18 HST FR2 (indicating two TCI states for simultaneous multi-panel reception)
· Option 1: Only consider Rel-15 TCI state switch
· Option2: Also consider indication of two TCI states in addition to Option 1
· FFS, whether each TCI state ID shall be associated with one 1-bit indication.



However, it in the description of enhanced TCI state for two TCI states (Clause 6.1.3.44 Enhanced TCI States Indication for UE-specific PDCCH MAC CE), it can be found that:
	NOTE 1: The Enhanced TCI State Indication for UE specific PDCCH MAC CE is not applicable to any of the configured CORESETs in a BWP if the CORESETs are configured with different CORESETPoolindex values in the BWP. 
NOTE 2: The Enhanced TCI State Indication for UE specific PDCCH MAC CE is applied only if sfnSchemePdcch is configured.




Both of these notes make this indication inapplicable to HST FR2 enhanced scenario. Firstly, non-coherent joint transmission scheme (NCJT) is assumed as a baseline:
	RAN4#104bis-e, RRM WF R4-2217255
6 Transmission Scheme for FR2 HST multi-panel simultaneous reception
Agreements:
· Simultaneous UL transmissions from multiple UE panels is not in the scope of the WI.
· RAN4 to consider at least NC JT scheme in HST FR2 Enhanced deployments.

RAN4#106bis-e, Demod WF R4-2305892
[bookmark: _Hlk132937464][bookmark: _Hlk132937502]Issue 2-2-6: Transmission schemes
Agreement: 
Prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception


This means that PDCCH from both of TRPs are transmitted independently per each of the UE panels. Therefore, the assumption that only one CORESET pool index is used or SFN transmission for PDCCH are not complaint with HST FR2 assumptions.
[bookmark: _Toc142687707]The assumptions and configurations of Enhanced TCI States Indication, i.e., single CORESETPoolindex and sfnSchemePdcch, are not compliant with the prioritye assumptions of HST FR2 enhanced deployment, i.e., multi-DCI and NC JT scheme.
[bookmark: _Toc142687708]Enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) is not intended to be supported for cross-RRH TCI state switch.

Similarly, to the assumptions of multi-RX WI, we think that unified TCI state indication in 6.1.3.47 is not in the scope of Rel-18 HST FR2 [R4-2217248, WF on TCI state switching in multi-Rx chain DL reception]:
	Sub-topic 1-2: TCI state switching requirements 
Issue 1-2-1: Assumptions for dual TCI state switching
Issue 1-2-1-1: Dual TCI state switching requirements shall be based on
Agreements: 
· Rel-15/Rel-16 TCI framework 



[bookmark: _Toc142687709]Unified TCI state indication is not in the scope of HST FR2 enhanced requirements in Rel-18.

Based on two proposals above, we can conclude that the answer positively to the Question 1 from RAN1, i.e.,
[bookmark: _Toc142687710]RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.

UE behavior upon reception of the MAC CE with indication (Question 3)
We, firstly, address the Question 3 from RAN2. At the previous two meetings (RAN4#106bis-e [4] and RAN4#107[1]) RAN4 has achieved the following agreements related to the MAC-CE based:
	RAN4#106bis-e:
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.


RAN4#107:
Issue 1-1-1: Impact on One-shot large timing adjustment requirements
Agreement
· For Rel-18 TCI state switching with MAC-CE based cross-RRH network signaling assistance:
· For indicated cross-RRH TCI state switching,
· the existing R17 UL timing adjustment requirements in clause 7.1.2.3 apply to the first UL transmission after TCI state switch
· FFS, whether the condition that UE measurement on DL timing difference is larger than certain threshold (as specified in Rel-17) shall not be included as the applicable condition.
· If it is indicated that TCI state switch is not across non-collocated RRHs,
· Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch

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)

Issue 1-1-4: HST FR2 TCI state switch delay
Agreement:
· When it is indicated that TCI state switch is across non-collocated UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)
·  FFS, how to define requirement when it is indicated that TCI state switch is not cross-RRH:
· Option 1: slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length when it is indicated that TCI state switch is not across non-collocated RRHs,
· Option2: Keep Rel-17 requirement without changes

Issue 1-1-6: Triggering RACH-based procedure
Agreement:
· Do not take new signalling into account for triggering RACH procedure

Issue 1-1-7: UE MAC timeAlignmentTimer behaviour
Way forward:
Open issue needs further discussion
· FFS, timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment):
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped or suspended after indicated inter-RRH TCI state switch
· Option 2: No need to introduce new timeAlignmentTimer related enhancements



Following the previous agreements, we can understand that RAN4 preferred indication for cross-RRH indication is 1-bit signalling, i.e., the following UE behaviour should can be expected:
1) New indication is not used/supported:
a. The reasons may include the following cases:
i. The UE is not PC6 UE
ii. It is not HST FR2 deployment (highSpeedMeasFlagFR2-r17 NW flag is not signalled)
iii. New cross-RRH MAC-CE indication is not supported by the UE
iv. No indication in MAC CE is signalled by the NW, i.e., legacy signalling without cross-RRH indication is used for TCI state switch.
b. No new behaviour or enhanced requirements are needed in this case in comparison to Rel-17.
2) New signalling is used and supported by PC6 UE in HST FR2 deployment, i.e., it is PC6 UE in HST FR2 deployment (highSpeedMeasFlagFR2-r17 NW flag is configured) and UE supports cross-RRH MAC-CE based indication at TCI state switch.
a. Value “1” is signalled, i.e., cross-RRH TCI state switch is indicated:
i. It should be assumed that a significant change in UL TX timing (above Tq) is possible, i.e., source TCI state and target TCI state are not collocated.
Therefore:
1. Rel-17 TCI state switching delay requirements in HST FR2 scenarios from TS 38.133 are followed without changes, i.e., Clause 8.10.3A.
2. If NW allows and UE supports large one-shot UL timing adjustment (i.e., highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability are enabled)
a. Large one-shot UL timing adjustment shall be performed at TCI state switch
b. There is no need to check the DL timing difference threshold and UE shall adjust UL Tx timing by default based on DL propagation delay difference.
3. If one-shot UL timing adjustment is not supported by UE or not enabled by the NW:
a. RACH-based procedure will be initiated to acquire UL TX timing (TA) for the new target TCI state.
4. UE shall not transmit any signals in UL with old TCI/wrong UL TX timing before the value of UL timing is adjusted with one-shot adjustment or thenew TA value is signalled from the NW when RACH is initiated
a. When UE MAC timeAlignmentTimer is stopped or suspended after indicated inter-RRH TCI state switch, no UL transitions are expected.
b. Value “0” is signalled, i.e., it is indicated that TCI state switch is not cross-RRH:
i. It should be assumed that no significant change in UL TX timing (above Tq) is possible, i.e., target TCI state and source TCI state are collocated. Therefore,
1. There is no need in additional time for DL synchronization at TCI state switch, i.e., Trs + Trs-proc delay is not needed in TS 38.133, Clause 8.10.3A. 
2. For timing adjustment in this case, Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch, i.e., large one-shot UL timing adjustment is not needed in this case.

The UE behaviour described above can be used as a package agreement and as a reply to Question 3 from RAN2. However, some parts of the description above (marked with yellow) are not yet agreed in RAN4. Therefore, a number of proposals are formulated below.
Firstly, we think that a new UE capability will need to be defined by RAN2 for the support of new cross-RRH MAC-CE based indication at TCI state switch. Such capability should be optional. To avoid an additional LS such a request can be included in the LS reply already now.
[bookmark: _Toc142687711]RAN4 to request from RAN2 to define optional PC6 UE capability to support new MAC-CE based solution with 1-bit indication for cross/intra-RRH TCI state switch.

Next, we need to align the understanding of 1-bit indication across the companies. Since the indication is 1-bit, it can take two values: either 1 or 0. One of these values would mean that the TCI state switch happens across non-collocated RRHs, and there is no guarantee that there is not jump in propagation delay/UL TX timing (i.e., that the change is below Tq). The other value would mean that the source for new and old TCI states is the same. Consequently, on LoS HST FR2 propagation conditions this will result in insignificant change of propagation delays.
[bookmark: _Toc142687712]1-bit indication that was agreed in RAN4 can indicate either cross-RRH TCI state switch for non-collocated RRHs (e.g., bit value is 1) or TCI state switch for the beams with the same origin: intra-RRH or cross collocated RRHs (e.g., bit value is 0). In the first case, a jump in propagation delay between source and target TCI states is possible. In the second case, no significant change of propagation delay is taking place.
Based on the understanding above, we think that the following proposals should be agreed:
[bookmark: _Toc142687713]When large one-shot UL timing adjustment is enabled and cross-RRH TCI state is signalled there is no need to use DL propagation delay difference threshold as an additional pre-condition for the one-shot adjustment.
[bookmark: _Toc142687714]When TCI state switch is indicated as not cross-RRH (i.e., intra-RRH), no additional synchronization delay (i.e., Trs + Trs-proc as was introduced in Clause 8.10.3A) is needed.
The latter proposal is also included in our draftCR.

As we have discussed in our previous contributions, e.g., in our paper at RAN4#107 [5], since, DL TCI states switch and UL spatial relation switch are two different MAC CE command, UL timing adjustment based on DL may not be ideally aligned with the switch of the UL to a different RRH. The UE can potentially transmit in UL towards the new/target RRH still following the old UL TA value from the source RRH. Such a situation can introduce interference in between UL and DL signals of the same RRH.
Hence, the safest solution would be to prohibit UL transmissions completely before the UL timing is adjusted, i.e., until the TCI state switch with one-shot timing adjustment or RACH procedure is over.
[bookmark: _Toc142687715]When inter-RRH TCI state switch is indicated, the UE should not transmit in UL until transmit timing is adjusted for the target RRH.
One of the ways to achieve such UL transmission restriction is to stop or suspend UE MAC timeAlignmentTimer. By definition, when timeAlignmentTimer is not running, MAC entity shall not perform any UL transmission except the RA Preamble and MSGA transmission. Hence, the undesirable interference before the UL TX timing is aligned can be avoided. However, since solution defines UE MAC behaviour, ultimately the decision how to implement the transmission restriction should be up to RAN2.
[bookmark: _Toc127537459][bookmark: _Toc131673556][bookmark: _Toc135043154][bookmark: _Toc142687716]Indicate to RAN2 that UE MAC timeAlignmentTimer may be stopped or suspended until UL transmit timing is adjusted for the target RRH after cross-RRH TCI state switch indication.

UL spatial relation switch
In addition to DL TCI state switch, at RAN4#107[1], RAN4 has also contributed the discussion of UL spatial relation switch:
	Issue 1-2-1: A need for timing adjustment at UL spatial relation switch
Way forward:
Open issue needs further discussion:
· Option 1: Apply existing one-shot larger UL timing adjustment mechanism (Clause 7.1.2.3) at UL spatial relation switch
· Option 2: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Option 3: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment



The main difference in between Rel-17 and Rel-18 HST FR2 scenario is that the PC6 UE can receive DL simultaneously from two different RRHs, but UL can be still transmitted only from one of the UE panels towards one of the TRPs. Always switching UL together with DL is not an optimal solution for DL anymore. Both in Scenario-A and Scenario-B, there are cases when UL should be switched independently from DL:
· When the same two RRHs are use in DL, but signal strength is getting better from the other RRHs, and UL needs to be switched (Scenario A, Figure 1)
· In the example, the RSRP difference in between the RRHs is up to 15 dBs (e.g., next to RRH6 when RRH5 and RRH6 are used simultaneously).
· When DL is switched to another beam/RRH that is further away than the one already used in DL (Scenario B, Figure 2)
· In this example, the right UL panel is switching to RRH8, but RRH8 is further away than the RRH5, therefore, the UL should be used on RRH5 and only then switched to RRH8, when UE gets closer to it.
It can be seen that optimal use of UL in HST FR2 scenarios require the change of UL independently to DL. Such a change can be associated to a large change in propagation delay in between the source and the target RRHs. Even when the change takes place next to the middle in between the RRHs, it is necessary to take into account that the timing difference in between those is cause not only by the propagation delay, but also by the synchronization quality in between the RRH. Hence, a change in UL timing can be considerably above the gradual timing adjustment limits of Tq.
[bookmark: _Toc142687717]In HST FR2 enhanced deployments UL (i.e., UL Spatial relation) needs to be switched in between the RRHs independently of DL TCI state switch. UL switch can be associated with a need of sugnificant adjustment in UL transmit timing (i.e., above Tq).
Therefore, when one-shot large UL timing adjustment is supported by the UE, it should be extended on the UL spatial relation switch as well.


[image: ]
[bookmark: _Ref142306507]Figure 1: An illustration of UL change in between two RRHs in Scenario-A (deployments scheme is above and RSRP trace is below.)



[image: ]
[bookmark: _Ref142306907]Figure 2: UL does not need to change to RRH8 after the TCI state switch, Scenario-B (deployments scheme is above and RSRP trace is below.)

[bookmark: _Toc131673560][bookmark: _Toc135043158][bookmark: _Toc142687718]RAN4 to extend one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) on UL spatial relation switch in HST FR2 enhanced deployments, i.e., for PC6 UEs.

Applicability of gradual timing adjustment in between one-shot large timing adjustments
WF [1] lists the following open issue on UL Tx timing adjustment in HST FR2 scenarios:
	Issue 1-2-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
Way forward:
Open issue needs further discussion:
· Option 1: UE to report the value of one-shot large UL timing adjustment back to the network.
· Option 2: Follow the current UE autonomous timing adjustment procedure and requirements. Discussion not in Rel-18 scope.
· Option 3: Describe UE behaviour after one shot UL timing adjustment in the TR.



We shared our understanding of the Rel-17 UL timing adjustment procedure in our RAN4#106bis-e paper [3]. Since no explanation about how UE could perform gradual timing adjustment in between cross-RRH TCI state switches (i.e., in between one-shot large timing adjustments) was disclosed before in any contributions, we see it important to disclose at least a possible implementation of such procedure in the WI deliverables, i.e., in the TR 38.854 on HST FR2. The corresponding material can be found in our accompanying CR 
[bookmark: _Toc135043159][bookmark: _Toc142687719]Describe UE behaviour after one shot UL timing adjustment in the TR. Use the text prosed above as a starting point.


[bookmark: _Toc116995848]Conclusion
In the paper we have discussed the open issues related to UL timing adjustment in HST FR2 deployments:
· Introduction of MAC CEs with cross-RRH TCI state switch indication
· UL spatial relation switch
· Applicability of UL timing adjustment in between large one-shot timing adjustments sine Rel-17.
The following Observations and Proposals were made:

Observation 1: The assumptions and configurations of Enhanced TCI States Indication, i.e., single CORESETPoolindex and sfnSchemePdcch, are not compliant with the prioritye assumptions of HST FR2 enhanced deployment, i.e., multi-DCI and NC JT scheme.
Proposal 1: Enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) is not intended to be supported for cross-RRH TCI state switch.
Proposal 2: Unified TCI state indication is not in the scope of HST FR2 enhanced requirements in Rel-18.
Proposal 3: RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
Proposal 4: RAN4 to request from RAN2 to define optional PC6 UE capability to support new MAC-CE based solution with 1-bit indication for cross/intra-RRH TCI state switch.
Observation 2: 1-bit indication that was agreed in RAN4 can indicate either cross-RRH TCI state switch for non-collocated RRHs (e.g., bit value is 1) or TCI state switch for the beams with the same origin: intra-RRH or cross collocated RRHs (e.g., bit value is 0). In the first case, a jump in propagation delay between source and target TCI states is possible. In the second case, no significant change of propagation delay is taking place.
Proposal 5: When large one-shot UL timing adjustment is enabled and cross-RRH TCI state is signalled there is no need to use DL propagation delay difference threshold as an additional pre-condition for the one-shot adjustment.
Proposal 6: When TCI state switch is indicated as not cross-RRH (i.e., intra-RRH), no additional synchronization delay (i.e., Trs + Trs-proc as was introduced in Clause 8.10.3A) is needed.
Proposal 7: When inter-RRH TCI state switch is indicated, the UE should not transmit in UL until transmit timing is adjusted for the target RRH.
Proposal 8: Indicate to RAN2 that UE MAC timeAlignmentTimer may be stopped or suspended until UL transmit timing is adjusted for the target RRH after cross-RRH TCI state switch indication.
Observation 3: In HST FR2 enhanced deployments UL (i.e., UL Spatial relation) needs to be switched in between the RRHs independently of DL TCI state switch. UL switch can be associated with a need of sugnificant adjustment in UL transmit timing (i.e., above Tq).
Proposal 9: RAN4 to extend one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) on UL spatial relation switch in HST FR2 enhanced deployments, i.e., for PC6 UEs.
Proposal 10: Describe UE behaviour after one shot UL timing adjustment in the TR. Use the text prosed above as a starting point.
[bookmark: _Toc116995849]
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1. Overall Description:
At RAN4#106bis-e meeting, in LS R4-2306399, RAN4 has requested RAN2 to introduce MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs. In LS Reply R2-2306865, RAN2 agrees that it is feasible to specify requested MAC CE. But before progressing with the CRs RAN2 asks for few clarifications (Questions 1-3 below).
RAN4 discussed the questions from RAN2 and would like to provide the following answers:
· Question 1 (RAN2): 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?
· Answer 1 (RAN4):
Yes, 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 (RAN2): 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?
· Answer 2 (RAN4):
Unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) and the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) are not 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?
· Answer 3:
The following Power Class 6 UE behaviour should can be expected upon the reception of MAC CE  with indication on the TCI state switch across RRHs:
1) New indication is not used/supported:
a. The reasons may include the following cases:
i. The UE is not PC6 UE
ii. It is not HST FR2 deployment (highSpeedMeasFlagFR2-r17 NW flag is not signalled)
iii. New cross-RRH MAC-CE indication is not supported by the UE
iv. No indication in MAC CE is signalled by the network, i.e., legacy MAC CE without cross-RRH indication is used for TCI state switch.
b. No new UE behaviour is expected in this case in comparison to Rel-17.
2) New signalling is used and supported by PC6 UE in HST FR2 deployment, i.e., it is PC6 UE in HST FR2 deployment (highSpeedMeasFlagFR2-r17 NW flag is configured) and UE supports MAC CEs with cross-RRH indication at TCI state switch.
a. Value “1” is signalled, i.e., cross-RRH TCI state switch is indicated:
i. It should be assumed that a significant change in UL TX timing is possible, e.g., source TCI state and target TCI state are not collocated.
Therefore:
1. Rel-17 TCI state switching delay requirements in HST FR2 scenarios from TS 38.133 are followed without changes, i.e., Clause 8.10.3A.
2. If NW allows and UE supports large one-shot UL timing adjustment (i.e., highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability are enabled)
a. Large one-shot UL timing adjustment shall be performed at TCI state switch
b. [There is no need to check the DL timing difference threshold and UE shall adjust UL Tx timing by default based on DL propagation delay difference.]
3. If one-shot UL timing adjustment is not supported by UE or not enabled by the NW:
a. RACH-based procedure will be initiated to acquire UL TX timing (TA) for the new target TCI state.
4. [UE shall not transmit any signals in UL with old TCI/wrong UL TX timing before the value of UL timing is adjusted with one-shot adjustment or the new TA value is signalled from the NW when RACH is initiated
a. When UE MAC timeAlignmentTimer may be stopped or suspended after indicated inter-RRH TCI state switch, no UL transitions are expected.]
b. Value “0” is signalled, i.e., it is indicated that TCI state switch is not cross-RRH:
i. It should be assumed that no significant change in UL TX timing is expected, i.e., target TCI state and source TCI state are collocated. Therefore,
1. [There is no need in additional time for DL synchronization at TCI state switch, i.e., Trs + Trs-proc delay is not needed in TS 38.133, Clause 8.10.3A.]
2. For timing adjustment in this case, Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch, i.e., large one-shot UL timing adjustment is not needed in this case.

[Additionally, RAN¤ sees a need to defined new optional UE capability to support enhanced MAC CEs with newly introduced inter-RRH indications].

2. Actions:
To RAN2 group:
ACTION1: 	RAN4 respectfully asks RAN2 to specify requested MAC CE based indication for cross-RRHs TCI state switch considering the Answers 1-3 provided by RAN4 to the RAN2 Questions 1-3.
[ACTION2: 	RAN4 respectfully asks RAN2 to specify an optional Power Class 6 UE capability for the support of enhanced MAC CEs with cross-RRH TCI state switch indication.]


3. Date of Next TSG-RAN WG4 Meeting:
RAN4#108-bis	from 09-10-2023	to 13-10-2023		Xiamen, CN
RAN4#109	from 13-11-2013	to 17-11-2023		Chicago, US
image1.emf
CPE/UE

RRH4,5

RRH6,7 

RRH8,9

UL


Microsoft_Visio_Drawing.vsdx
CPE/UE
RRH4,5
RRH6,7
RRH8,9
UL



image2.emf
3000 3200 3400 3600 3800 4000 4200 4400 4600

X-coordinate on track [m]

-120

-110

-100

-90

-80

-70

-60

-50

-40

R

S

R

P

 

[

d

B

m

]

RSRP trace (Scenario A - bidirectional deployment)

RSPR RRH5-MT blue panel

RSPR RRH6-MT red panel

RSPR RRH7-MT blue panel

RSPR RRH8-MT red panel

RRH locations

RRH5

RRH8

RRH6 RRH7


image3.emf
RRH4,5

RRH6,7

RRH8,9


Microsoft_Visio_Drawing1.vsdx





RRH4,5
RRH6,7
RRH8,9
UL



image4.emf
5200 5400 5600 5800 6000 6200 6400 6600 6800

X-coordinate on track [m]

-120

-110

-100

-90

-80

-70

-60

R

S

R

P

 

[

d

B

m

]

RSRP trace (Scenario B - bidirectional deployment)

RSPR RRH5-MT blue panel

RSPR RRH6-MT red panel

RSPR RRH7-MT blue panel

RSPR RRH8-MT red panel

RRH locations

RRH5 RRH7 RRH6

RRH8


