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1. Introduction
In this contribution, we provide our responses to the questions in RAN2 LS on inter-cell beam management and multi-TRP in Rel-17 [1].
1.1. 
2. Discussion
In this section we provide our views on the questions provided by RAN2 taking into account agreements made in the previous RAN1 meetings. 
	· [bookmark: _Hlk81856130]1) Applicability of inter-cell beam management to mTRP: RAN2 notes that WI objective 1 states  " The same beam measurement/reporting mechanism will be reused for inter-cell mTRP ").RAN2 would like to understand if the entire inter-cell BM is also applicable to inter-cell mTRP? If not, which part is not applicable to mTRP and how does that work?


We would like to confirm that same beam measurement and reporting mechanism will be used to support both inter-cell mTRP and inter-cell BM without differentiation. At the same time, since inter-cell mTRP operation relies on the existing TCI / spatial relation framework supported in Rel-16, while inter-cell BM on new Rel-17 unified TCI configuration, the entire inter-cell BM would not be applicable to inter-cell mTRP. 
	· 2) Basic Tx/Rx operation with inter-cell beam management: The WI states that "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)". Then, when the UE is configured to use both serving cell TRP and TRP with different PCI, RAN2 would like to understand the corresponding behaviour for: 
· a) UL and DL: Are UL and DL always processed at the same TRP or can the UE use e.g. serving cell TRP for UL transmissions and TRP with different PCI for DL reception or vice-versa?


There is no restriction on association of DL and UL beams to the TRPs for inter-cell beam management. In other words, it should be possible for the NW to configure separate DL and UL TCI states targeting DL and UL transmission from / to different TRPs using Rel-17 common TCI framework. At the same time, we note that inter-cell measurement in Rel-17 would only support L1-RSRP reporting (optimizing TRP selection in DL). In this case, due to lack of other information, e.g., representing link quality in the uplink, it is expected that the most common case would be DL and UL processing at the same TRP.
	· b) System information and short message (e.g. paging): If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information  from serving cell TRP at the same time?


According to the agreement in RAN1#106e meeting, system information and paging for inter-cell beam management can be only received from the serving cell TRP. Such system information and paging transmission should be TDM-ed with unicast transmission from TRP with different PCI. 
	· c) SSB reception: is the UE able to always receive CD-SSB from serving cell TRP when needed and is there any impact to RRM measurements of serving or neighbour cells?


Inter-cell beam management will be supported by using SS-RSRP measurements for L1-RSRP. In this case no impact on reception of SSB from the serving cell TRP and RRM measurements is expected. 
	· d) Number of TRPs: Is the number of TRPs involved in the operation restricted to two (i.e. serving cell TRP and TRP with different PCI? Are there any restrictions on TRPs from which UE may send/receive data, or TRPs from which the UE is assumed to be able to make L1 measurements?


The maximum number of TRPs with different PCIs involved in inter-cell BM operation is dependent on the considered functionality (e.g., data transmission, L1 measurement, L1 reporting, etc.) and is typically determined by UE capability and NW configuration. In particular, for data transmission the maximum number of TRPs involved in inter-cell BM would be defined by the number of TCI states activated for the UE. At the same time, due to lack of simultaneous Tx/Rx operation in DL and UL for inter-cell BM, the actual transmission in a given time would be always limited to a single TRP only. For L1-RSRP measurements, the number of TRPs involved in inter-cell operation would be determined by the number of SSB with different PCID configured in CSI-ResourceConfig. The actual maximum number of TRPs with different PCID for which L1 measurements are reported would be limited to 4. 
	· e) PCell/PSCell/SCell: Is the inter-cell beam management applicable to any serving cell (i.e. PCell/PSCell/SCell)? That is, can intercell beam management or intercell mTRP be configured for SCell and/or PSCell in addition to PCell?


There is no restriction on usage of PCell/PSCell/SCell for inter-cell beam management, i.e., the corresponding Rel-17 inter-cell BM functionality is applicable to any serving cells configured for the UE. 
	· f) TCI switching signalling: Which signalling should be used for TCI switching for inter-cell beam management?


As mentioned above inter-cell BM operation are supported using unified TCI framework. In this case TCI switching can be performed using either MAC-CE or DCI + MAC CE signalling. 
	· h) Simultaneous Tx/Rx from and to “serving cell TRP” and “TRP with different PCI”: Is it correct understanding that such simultaneous Tx/Rx is not supported for “inter-cell beam management”, but is supported for “inter-cell mTRP”? If so, what is the difference regarding their configuration that needs to be introduced by RAN2?


Simultaneous Tx/Rx transmission is only supported for downlink inter-cell mTRP operation. There is no simultaneous Tx/Rx operation (neither DL nor UL) supported for inter-cell beam management. 
	· MAC aspects: RAN2 would like to understand the impacts to MAC operation, in particular:
· a) Timing advance: Is it assumed that TA is the same for both serving cell TRP and TRP with different PCI, or does UE maintain different TAs for each? 


RAN1 assumes the same TA for both serving cell TRP and TRP with different PCI according to RAN1#106e meeting agreement.
	· b) RACH: Are there any impacts to RACH operation with inter-cell beam management  ? That is, is it necessary to perform RACH toward TRP with different PCI e.g. for TA, BFR, etc? 


There is no impact on RACH operation, i.e., RACH transmission should be performed by the UE to the serving cell TRP.
	· c) UL PC/PHR: When UE is configured for TRP with different PCI for a cell with UL, is there an impact to UL power control or PHR?


Power control for inter-cell beam management would be part of unified TCI framework. To support such functionality, PL RS in that framework should be linked to SSB that has PCID different from the serving cell PCID.
	· 4) HARQ operation: How does the HARQ operation work with the multi-beam operation? In particular:
· a) HARQ entity: Is there a single HARQ entity handling both the serving cell TRP and TRP with different PCI?


For multi-beam operation single HARQ entry is assumed handling both serving cell TRP and TRP with different PCI. In this case, the same HARQ process may continue after beam switching to another cell.
	· b) HARQ retransmissions: Can retransmission occur from different TRP than initial transmission for the same HARQ process? E.g. can initial transmission be done from serving cell TRP and retransmission from TRP with different PCI?


Due to assumption on the same HARQ entity, it is possible to have initial transmission and re-transmission originating from TRPs with different PCIDs.
	· 5）Physical layer configuration: Does the TRP with different PCI have an independent physical layer configuration, e.g. for PUSCH/PDSCH/PDCCH/PUCCH and PRACH?
· a) Configuration differences: Does RAN1 assume that only certain parameters can be different from the serving cell and if so, which ones? 


The same configuration of PUSCH/PDSCH/PDCCH/PUCCH and PRACH is assumed for serving cell TRP and TRP with different PCI, i.e., no modification of the physical layer parameters is expected after switching between TRPs with different PCIDs.
	· b) Configuration of inter-cell beam management measurements and reporting: Which RRC configuration(s) need to be provided for inter-cell beam measurement and reporting? ‎ 


For inter-cell beam measurement and reporting, UE is expected to be provided with CSI resource configuration (CSI-ResourceConfig) that includes configuration of SSB resources associated with PCIDs which may be different from the serving cell PCID.
	· c) Feature differences: Are the RRC parameters/configurations different for inter-cell mTRP and inter-cell beam management? 


The RRC parameters used for inter-cell mTRP and inter-cell beam management are expected to be different due to support of different TCI indication framework, i.e., Rel-16 TCI / spatial relation and Rel-17 unified TCI respectively. Configuration of inter-cell measurement and reporting for inter-cell BM and mTRP are the same. 
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3. Conclusion
In this contribution, we have provided our answers on the questions from RAN2 LS. 
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