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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1 would like to thank RAN2 for the questions on inter-cell beam management and multi-TRP in Rel-17, and would like to provide responses as below.

Response to questions regarding inter-cell beam management and multi-TRP in Rel-17

	[bookmark: _Hlk81856130]Question 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?




Response#1: No, the entire inter-cell BM is not applicable to inter-cell mTRP. The statement in WID is about beam measurement/reporting which is not directly tied to beam indication. With respect to beam indication, inter-cell BM will be supported based on a new TCI signaling framework to be introduced in Rel-17 while inter-cell mTRP feature will be based on Rel-15/16 TCI signaling. Therefore, beam indication method being developed for inter-cell BM will not be applicable to inter-cell mTRP. 


	Question 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?
· 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?
· 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?
· 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?
· 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?
· f) TCI switching signalling: Which signalling should be used for TCI switching for inter-cell beam management?
· 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?




Response#2: 
a) For inter-cell mTRP, it is possible because TRPs can independently schedule PDSCH. For example, UE may receive PDCCH/PDSCH from serving cell TRP while transmitting PUCCH/PUSCH to send HARQ-ACK for a previously scheduled PDSCH to a TRP with different PCI. For inter-cell BM, there are two modes. One mode is called joint TCI, where DL and UL beams are always same. The other mode is called separate TCI, where DL and UL beams are independently indicated. For the separate TCI mode, RAN1 has not been discussed/decided whether to introduce such restriction that DL and UL beams should not be set to different TRPs with different PCIs.
b) For both inter-cell BM and inter-cell mTRP, the answer is Yes. UE can receive system information and short message from serving cell TRP.
c) Yes, UE is always able to receive CD-SSB from serving cell TRP. For the second question, there is no impact on RRM measurements of serving or neighbour cells.
d) For inter-cell mDCI based mTRP, more than one candidate TRPs with different PCI can be configured by RRC but only one can be activated by MAC-CE other than serving cell TRP. For inter-cell BM, the numbers configurable by RRC and to be activated by MAC-CE of TRPs with different PCI are not decided yet.
e) Yes, inter-cell BM and inter-cell mTRP are basically per BWP/CC operation so they can be applied for any serving cell (i.e. PCell/PSCell/SCell). For inter-cell BM, moreover, it is possible to update serving beam for multiple CCs simultaneously with single MAC-CE and/or DCI command analogous to Rel-16 multi-CC simultaneous TCI/spatial relation update.
f) For TCI switching via Rel-17 unified TCI signaling, RAN1 agreed that a MAC-CE activates one or multiple TCI states out of RRC configured TCI state pool. If multiple TCI states are activated, DCI selects one TCI state among activated ones. 
h) [bookmark: _GoBack]For inter-cell mTRP, UE can receive two PDCCHs/PDSCHs associated with different CORESET pool index in overlapped symbol(s) but cannot transmit PUSCH/PUCCH to different TRPs at the same time. Accordingly, simultaneous Rx from serving cell TRP and TRP with different PCI is possible depending on whether two CORESET pool indices are configured but simultaneous Tx is not possible. For inter-cell BM, RAN2’s understanding is correct, i.e. simultaneous Tx/Rx from and to “serving cell TRP” and “TRP with different PCI” is not possible. 
From configuration perspective, regarding the last question, inter-cell BM will be supported based on the unified TCI framework to be introduced in Rel-17 so relevant Rel-17 TCI configuration parameters will be required to enable this feature. Meanwhile inter-cell mTRP feature is to extend Rel-16 multi-DCI mTRP functionality to TRPs with different PCI so that its configuration parameters will be same or similar to Rel-16 CORESET pool related parameters. 

	Question 3: (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? 
· 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? 
· 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?




Response#3: 
a) In Rel-17, RAN1 concluded that there is no consensus on introducing different TA across serving cell and TRPs with different PCIs from that of the serving cell based on the understanding that these features will be used only when propagation delay difference between TRPs is sufficiently small so that applying same TA value does not cause significant degradation on UL performance.
b) As answered in a), there is no need to perform RACH toward TRP with different PCI for TA. For BFR, mTRP BFR is under discussion in different sub-agenda and mechanism to fall back to legacy RACH based BFR is under discussion for when both TRPs are in beam failure. As legacy RACH based BFR is not applicable in multi-cell scenario, same principle will be maintained in Rel-17.
c) Inter-cell BM and mDCI based mTRP have no impact on PHR. Inter-cell mDCI based mTRP has no impact on power control as well. For inter-cell BM, there has been RAN1 agreements related to how to configure pathloss RS and power control parameters for UL TCI indication with Rel-17 TCI signaling framework, which will be informed to RAN2 together with other inter-cell BM agreements. 


	Question 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?
· 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?




Response#4: 
a) RAN1 assume that there is a single HARQ entity for both TRPs
b) For mDCI based mTRP operation, both separate and joint A/N modes are supported in Rel-16, applicable for TRPs with same PCI. For TRPs with different PCI being considered in Rel-17, it has not been decided whether to support both A/N modes. If joint A/N is supported by assuming ideal backhaul between TRPs with different PCI, initial transmission and retransmission from different TRP with different PCI is possible. For inter-cell BM, RAN1 has not discussed/decided this issue yet.


	Question 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? 
· 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? ‎ 
· c) Feature differences: Are the RRC parameters/configurations different for inter-cell mTRP and inter-cell beam management? 




Response#5: 
a) Yes, RAN1 assumes that only certain parameters can be different. Major difference will be the QCL source RS configuration, which is configured by TCI state. In order to extend operation for TRPs with different PCI, RAN1 agreed to support configuring SSB resources with different PCI which can be used as QCL source RS for the UE. PDSCH/PUSCH configuration does not necessarily be independent because TRP switching can be done by switching QCL resource RS. Same principle can be applied for PUCCH/PDCCH for inter-cell BM, i.e. switching TCI for the PUCCH/PDSCH. For inter-cell mTRP, PUCCH and PDCCH configuration are independent for each TRP to support independent scheduling. For PUCCH, each TRP can use different portion of PUCCH resources. For PDCCH, each TRP uses different CORESET pool.  
b) RAN1 just started RRC parameter discussion and will send a separate LS after RAN1#106bis-e meeting. 
c) It may have common RRC parameters for SSB information with different PCI. The difference is whether SSB with different PCI is associated with Rel-17 unified TCI state for beam management or associated with Rel-16 TCI state for inter-cell mTRP since inter-cell mTRP is applied based on Rel-16 TCI framework.

[bookmark: _Ref129681832]Actions to RAN2
RAN1 respectfully requests RAN2 to take the above information into account.




Date of next TSG-RAN WG1 meetings:
TSG-RAN WG1 Meeting#107-e,				November 	11th – 19th, 2021


