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1. Introduction
Based on [1], HST-SFN deployment under multiple TRP scenario will be specified in Rel-17. In RAN1 #103e, there was a discussion about how to address cross-agenda issue for supporting SFN transmission of PDCCH. In the end, Chairman gave the guidance that the SFN transmission of PDCCH would be fully discussed in 8.1.2.4 HST-SFN deployment. Then, in RAN1 #104e, some related agreements have been made for SFN transmission of PDCCH. Nonetheless, there were still some unresolved issues, which are further discussed in the followings. 
	Agreement
Scheme 1 is supported in Rel-17
· TRS is transmitted in TRP-specific / non-SFN manner
· DM-RS and PDCCH/PDSCH from TRPs are transmitted in SFN manner
· FFS other details
 
Agreement
For scheme 1 and SFN transmission of PDCCH support Variant E for QCL assumption in TCI state when TRS is used as source RS
 
Agreement
Two TCI states are supported for scheme 1 in FR2

Agreement
· Support MAC CE activation of two TCI states for PDCCH
· FFS other details



Based on the above quotations, we provide our views on some related issues, especially beam management and beam failure recovery. 
2. Discussion
2.1.  Default beam for DL and UL transmission 
As quoted above, RAN1 has agreed to support a CORESET/PDCCH transmission with two TCI states via SFN. Consequently, it may have an impact on existing default beam determination procedure for not only DL but also UL transmission. In Rel-15, default beam for DL transmission (especially for PDSCH) is mostly derived from DL beams applied for receiving monitored CORESET. This concept should still hold for Rel-16, even multiple TRP transmission for PDSCH has been introduced. In Rel-16, two DL beams from selected CORESETs are used for receiving potential PDSCH. Nonetheless, no matter whether it’s Rel-15 or Rel-16, one CORESET/PDCCH is only received by one activated beam. When we speak to Rel-17, different story would begin. 
From the existing procedure of Rel-15 and Rel-16, we can tell the logic is that two default beams should be derived when network configures or indicates multiple-TRP related setting. For example, when CORESETPoolIndex is configured, or when there is at least one TCI field codepoint mapped to two TCI states by MAC-CE. Following the same logic, we suggest deriving two DL beams at least for receiving PDSCH since UE can tell existence of multiple TRP from a CORESET with two activated receiving beams. 
With that understanding, we may dig in the details of two cases where default beam would be needed:
· Case 1: scheduling DCI not having a TCI field 
· Case 2: scheduling offset below timeDurationForQCL
For Case 1, it may depend on whether the scheduling CORESET is received by two TCI states via SFN manner. If so, UE is supposed to receive the scheduled PDSCH with these two TCI states for receiving scheduling CORESET. However, the principle is the same as legacy, i.e., simply following the scheduling CORESET. For Case 2, we may directly use the two beams, which are activated for receiving PDCCH via SFN. If there is more than one monitored CORESET with two activated beams, we may select one with lowest CORESET ID from those CORESETs. 
Proposal 1: For determining default beam of a scheduled PDSCH, when there is a monitored CORESET with two activated TCI states and the scheduling DCI does not have TCI field
· use the one or two receiving beam(s) for receiving scheduling CORESET.  
Proposal 2: For determining default beam of a scheduled PDSCH, when there is a monitored CORESET with two activated TCI states and scheduling offset is below timeDurationForQCL, 
· use the two beams activated for receiving a monitored CORESET, where the monitored CORESET has lowest CORESET ID among all monitored CORESETs with two activated beams. 
For UL transmission, existing Rel-16 procedure also supports UL channel/RS deriving its default beam (and also PL RS) via DL beams of PDCCH. In last meeting, companies discussed whether to study and/or support UL transmission with two spatial relations derived from a monitored CORESET with two activated TCI states. From our perspective, we suggest deferring the discussion until RAN1 agrees to support UL transmission via SFN-like way. If so, we would be fine with supporting deriving two default UL beams. 
Proposal 3: For determining default beam of UL transmission, when there is a monitored CORESET with two activated TCI states, 
· defer the discussion until RAN1 concludes whether to support SFN-like UL transmission. 
2.2.  Beam failure recovery procedure 
In addition to beam management, we need to figure out the impact on BFR when SFN transmission of PDCCH is enabled/configured. In fact, the group has triggered some related discussions in 8.1.2.3 and 8.1.2.4 respectively in last meeting. However, before further technical discussions, there is no conclusion which agenda is an appropriate place to hold the discussion. Therefore, we suggest RAN1 should determine which agenda to discuss it firstly. Another one important point is that we believe it is pretty important to support beam failure recovery for CORESET(s) with two activated beams. Hence, we have the following proposals. 
Proposal 4: RAN1 to decide which agenda to discuss beam failure recovery procedure when there is a monitored CORESET with two TCI states activated.   
Proposal 5: Support beam failure recovery when there is a monitored CORESET with two TCI states activated. 
With the existence of 2-TCI-state CORESET, how it fits into BFR procedure is not clear. For example, how BFD RSs should be selected in implicit configuration case and should there be any restriction on BFD RS explicit configuration. Essentially, 2-TCI-state CORESET assumes the reception of an associated PDCCH from two TRPs simultaneously for robustness. The associated PDDCH is likely failed for decoding only when the channel quality of both TRP links indicated by the two TCI states is poor. In this sense, a BFRQ seems to be triggered only when both links failed. On the other hand, since the two TCI states correspond to two TRP links, TRP-specific BFR framework should be applicable to such case, though it is not clear how.
Proposal 6: RAN1 to clarify BFD RS configuration and BFRQ triggering condition for a CORESET with two activated TCI states.
3. Conclusion
According to the discussion mentioned above, we have the following proposals. 
Proposal 1: For determining default beam of a scheduled PDSCH, when there is a monitored CORESET with two activated TCI states and the scheduling DCI does not have TCI field
· use the one or two receiving beam(s) for receiving scheduling CORESET.  
Proposal 2: For determining default beam of a scheduled PDSCH, when there is a monitored CORESET with two activated TCI states and scheduling offset is below timeDurationForQCL, 
· use the two beams activated for receiving a monitored CORESET, where the monitored CORESET has lowest CORESET ID among all monitored CORESETs with two activated beams. 
Proposal 3: For determining default beam of UL transmission, when there is a monitored CORESET with two activated TCI states, 
· defer the discussion until RAN1 concludes whether to support SFN-like UL transmission. 
Proposal 4: RAN1 to decide which agenda to discuss beam failure recovery procedure when there is a monitored CORESET with two TCI states activated.   
Proposal 5: Support beam failure recovery when there is a monitored CORESET with two TCI states activated. 
Proposal 6: RAN1 to clarify BFD RS configuration and BFRQ triggering condition for a CORESET with two activated TCI states.
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