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1 Introduction
During the RAN2 meetings (RAN2#113bis-e, RAN2#114-e), RAN2 started discussion on the L1/L2-centric inter-cell mobility, especially the expected scenarios and RAN2 impacts. However, there were debate among companies regarding the work scope to support L1/L2 centric inter-cell mobility in Rel-17. RAN2 sent LS reply [1] to RAN1 including answers for questions from RAN1 and RAN2 agreements on two expected scenarios with corresponding models based on RAN2 understanding.
In RAN#92-e meeting, RAN Plenary approved the revised WID for feMIMO [2] as results of the in-depth discussion. The scope is now clear that RAN2 only needs to consider inter-cell beam management based on L1 measurement/report (Scenario 1: Inter-cell multi-TRP-like model, described in [1]) in Rel-17.
In this contribution, we consider the RAN2 impact to support inter-cell beam management based on L1 measurement/report.
2 Discussion
Based on revised WID [2], objectives for feMIMO WI is slightly updated.
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 

a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher UE speed and/or a larger number of configured TCI states:

i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA

ii. Unified TCI framework for DL and UL beam indication

iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 

1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 

This revised description makes sure that the objective of feMIMO WI is only focus on the inter-cell beam management without serving cell change.
RAN2 already made following agreements including some RAN2 impacts and simplified procedures on the inter-cell multi-TRP-like model [1].

· RRC provides the configuration for “the cells for L1/L2 centric mobility”, and L1/L2 signaling can be used/feasible for the dynamic usage/switching of the configured value.

· R2 didn’t see a problem with using different C-RNTIs for different cells. Different C-RNTI seems more natural in a mobility scenario. No conclusion in R2 for mTRP scenario.

· RRC configurations of the cells for L1/L2 centric mobility, including C-RNTI, are configured by RRC. 
· RAN2 prefer to restrict the scope of the deployment only for intra-DU case in Rel-17.
· RAN2 assumes to prioritize intra-frequency case in Rel-17, but RAN2 follows the RAN4 decision to support inter-frequency case.
· RAN2 confirm the simplified procedures on the inter-cell multi-TRP-like model as a baseline RAN2 understanding:

Scenario 1: Inter-cell multi-TRP-like model 


1. UE receives from serving cell, configuration of SSBs of the TRP with different PCI for beam measurement, and configurations needed to use radio resources for data transmission/reception incl resources for different PCI. 


2. UE performs beam measurement for the TRP with different PCI and report it to serving cell.


3. Based on the above reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). 

4. UE receives and transmits using UE-dedicated channel on TRP with different PCI. 


5. UE should be in coverage of a serving cell always, also for multi-TRP case, e.g. UE should use common channels BCCH PCH etc. from the serving cell (as in legacy).
Based on above RAN2 understanding, following figure explains the expected scenario on this issue.
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Figure 1. Expected scenario for L1/L2 inter-cell beam management
2.1 RAN2 Impacts
In this section, RAN2 impacts associated with above scenario is explicated. As high-level summary, following aspects have some impacts from RAN2 perspective:

-
RRC pre-configurations on the dedicated channels for the neighbour TRPs/Cells.

-
L1 measurement/report on neighbouring cell. 

-
New L1/L2 signaling for TCI state update.

-
Handling of MAC entities at the change of TRP/Cell e.g. UL timing management.
Among above items, we think L1 measurement/report and new L1/L2 signaling for TCI state update are highly related to the RAN1 discussion, so it would be better to wait RAN1 input for detail design.

It is very important to determine how the PHY dedicated channels and MAC are configured by RRC. It is related to the general structure of neighbor TRP/Cell’s configurations as well.
2.1.1 Signaling structure
First, there are many options to configure PHY dedicated channels for neighbor TRPs/Cells. At least PHY dedicated channels (PDSCH, PDCCH, PUSCH and PUCCH) which are supported by TRP with different PCI should be configured. In addition, the main point would be how many cell-specific parameters might be needed (e.g. PRACH. SIB, paging, etc.) for neighbor cell.
1. Cell-level configuration (CA-like configuration)
· C-RNTI could be different for neighbor cell

· If cell-specific parameters could be configured for neighbor TRPs/Cells.
2. BWP-level configuration (BWP switch-like configuration)
· C-RNTI could be same for neighbor cell.
· Based on the agreements, the common configuration would be kept for source cell i.e. UE keep monitoring the source cell’s common channel.

3. Within source cell/BWP configuration

· All other configuration in BWP could be shared by neighbor cell except for PHY dedicated channels (PxxCH)

· If cell-specific parameters for neighbor TRPs/Cells could be shared with the source cell or cell-specific parameters are not needed on the neighbor TRPs/Cells e.g. RACH is not needed on the neighbor cell and RACH is triggered by PDCCH-command if needed. It is assumed that TA is always aligned between source and neighbor cell.
Proposal 1: RAN2 determine how signaling structure is designed for configuration of neighbor TRPs/Cells.
2.1.2 UE behavior including MAC operations after L1 switching
Based on our understanding for L1/L2 centric inter-cell beam management, it seems that UE has to support DL/UL reception/transmission from serving cell (for common channel) as well as neighboring cell (for dedicated channel). Below UE operation would be expected upon L1 beam switch:
· PDCCH addressed to SI-RNTI/P-RNTI/RA-RNTI/MSGB-RNTI/TC-RNTI and corresponding PDSCH is received from source cell.

· PBCH is received from source cell.

· PRACH is transmitted to source cell.

· PUSCH for MSG3 is transmitted on source cell

· PDCCH addressed to C-RNTI is received from non-serving cell and corresponding PDSCH is received from neighbor cell

· PUSCH is transmitted on neighbor cell

· PUCCH is transmitted on neighbor cell
Based on our understanding, it is very much like intra-PCI TRP change or there are some more fundamental changes e.g. need to support different set of some resources. Here, we are focusing on the high-level functional aspects in terms of L2 operation. One possible way would be partial MAC reset comprising operations:
· Stop ongoing random access
· Clear failures i.e. BFR, LBT, etc.
· HARQ: do not continue i.e. clear and start with NDI
· PHR may need to be triggered

· No action for ongoing BSR, SR i.e. can continue

However, it is also possible to apply separate configuration for some operation e.g. whether to continue HARQ or clear, whether to trigger PHR/SR/BSR or not. So, it is questionable whether to always perform full set of operations or have configuration e.g. HARQ, PHR, etc. for neighbor cell exclusively.
Proposal 2: RAN2 determine whether to configure full set of MAC configuration or some limited configuration for MAC operation.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 determine how signaling structure is designed for configuration of neighbor TRPs/Cells.

Proposal 2: RAN2 determine whether to configure full set of MAC configuration or some limited configuration for MAC operation.
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