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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meetings, some working assumptions and agreements [1] on group common PDCCH were made and the corresponding specifications are approved by RAN plenary meeting [2]. However, there are still some specific details that need to be further discussed. 
The contribution firstly provides a summary of the incorrectly captured points in specifications based on our companion contribution [3], where the proposed corrections are provided. Then some remaining issues on group-common PDCCH are discussed, including additional entries to the SFI table in Rel-15, clarification on slot format determination based on dynamic SFI, effective range of dynamic SFI.
Summary of agreements incorrectly captured
Correction on slot configuration in TS 38.213
For semi-static DL/UL assignment, it was agreed that “A reference SCS is signaled together with cell-specific DL/UL assignment link configured period in ms and configured pattern (x1,x2,y1,y2) is slots/symbols”. In 38.213 section 11.1, the reference SCS is used to determine the slot duration in each configured BWP, which is not correct. The reference SCS should be used to determine the DL/UL/flexible duration over the slots in the indicated periodicity, while the slot duration in each configured BWP should be determined based on the numerology indicated for the BWP. Therefore, correction on the slot configuration is needed
Proposal 1: Revise the slot configuration in section 11.1 in TS 38.213 by replacing “a duration of each slot in” with “downlink duration, flexible duration, and uplink duration over”. The details are in the draft CR (R1-1800839, [3]).
1. Discussion  
Additional entries for SFI table
[bookmark: OLE_LINK5]As discussed in [4], additional entries should be introduced for SFI table.  For SFI table design, two aspects should be considered. Firstly, there should be two switching points in 0.5ms to meet the 0.5ms latency requirement for URLLC. Secondly, in order to support LTE and NR coexistence, to increase coverage, 15 kHz SS block mapping pattern or 30 kHz SS block mapping pattern 1, should be used in the carrier which is also carrying URLLC services. And in order to reduce interference, the continuous symbols carrying SSBs is preferred to be downlink symbols, which could be shown as the green symbols in figure 1.
[image: ]
Figure 1 15 kHz SS block mapping pattern & URLLC transmission with 15 kHz/30 kHz/60kHz SCS

Among the 62 entries included in the current SFI table, some of them could meet two switching points in 0.5ms, which can meet the latency requirement, but cannot meet the coverage requirement simultaneously because the SSB pattern described above is not supported by these slot formats. Therefore, new entries should be introduced to the SFI table. 
If 15 kHz SS block mapping pattern as shown in figure 1 is used, if SCS of data transmission is 15 kHz, no matter what slot format is, there could not be two switching points in 0.5ms, because there are only 7symbols in 0.5ms and symbol # 2 to symbol # 5 of the first 7 symbols (or symbol # 1 to symbol # 4 in the second 7 symbols) should be downlink symbols.  If SCS of data transmission is 30 kHz, there could not be two switching points in 0.5ms, because symbol # 4 to symbol # 11 of the first slot (or symbol # 2 to symbol # 9 in the second slot) should be downlink symbols, but the agreement achieved for two switching points is that “symbol #6 in a slot must be UL and symbol #7 in the slot must be DL”.  The result is similar when 30 kHz SS block mapping pattern 1 is used.
So it is clear that the data transmission with 15 kHz or 30 kHz SCS cannot meet the 0.5ms URLLC average latency target, when 15 kHz SS block mapping pattern or 30 kHz SS block mapping pattern 1 is used. But if the SCS of data transmission is 60 kHz, there will be two slots in 0.5ms, the latency target could be achieved by some special slot formats described in the following. Therefore, 60 kHz should be mandatory for URLLC transmission in case of sub 6G.
Observation 1： For the slot carrying SSB with 15 kHz mapping pattern or 30 kHz mapping pattern 1 , the slot with 60 kHz SCS on nearby PRBs/BWPs can satisfy 0.5ms average latency while 30 kHz SCS cannot.
In Figure 1, if the SCS of data transmission is 60 kHz, it can be seen that the symbol # 8 to symbol # 13 in the first slot and symbol # 0 to symbol # 9 in the second slot should be downlink symbols because of the existence of SS block. In order to meet the 0.5ms URLLC average latency target, the simplest method is to design one switching point in one slot. For the first slot, special format design is needed, but for the second slot, existing slot format, such as slot format whose index is 28, 29, 30, 31, 32, 33 in the current SFI table can be used.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18]For the first slot, there should also be one switching point, and two slot format candidates should be seen in figure 2, where the slot format of the second slot using slot format 30. There could be other candidates, which could be realized by revising the flexible symbols “X” of candidate 2 into DL symbol or UL symbol. But the candidate 1 is more reasonable, because there are 3 symbols used to DL/UL switch, about 54 μs, which can meet coverage requirement, also 2 symbols at the starting of the slot could be used to transmit DL control or DL data, in addition 3 symbols at the ending of the slot could be used to transmit UL control or UL data. 
[image: ]
Figure 2 SFI design considering SS block mapping pattern
The corresponding text proposal for the additional entry is provided in [4].
Proposal 2: The additional entry “DDXXXUUUDDDDDD” should be introduced to the SFI table in Rel-15.  Details of the text proposal are in (R1-1800838, [4]). 
Clarification on UE procedure for determining slot format 
It was agreed that the associated reference SCS is signalled as well when gNB configures UE a cell-specific DL/UL assignment or UE-specific DL/UL assignment. However, it is unclear whether such a reference SCS is needed for UE determining slot format when configured with parameter SFI-PDCCH. There are agreements that UE can be configured to monitor SFI for a SCell on a different cell and different SFI fields in one GC-PDCCH can be applied to different cells. Given that different cells can have different numerology and different BWPs can have different numerology, the set of combinations for slot formats configured by higher layer parameter SFI-set should be associated with a reference SCS.
The detailed TP can be found in our companion contribution [4].
Proposal 3: The set of combinations for slot formats configured by higher layer parameter SFI-set should be associated with a reference numerology.  Details of the text proposal are in (R1-1800838, [4]). 
On slot configuration for FDD and SUL
In RAN1#91 meeting, the following working assumption was achieved:
	Working assumption:
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· The SFI for one FDD slot is configured with 2 entries in multi-slot configuration 
· Even slot is for DL BWP, and odd slot is for UL BWP
· Same mechanism can be applied to SUL case


According to the above agreements, to be more specific, in the multi-slot configuration, even slot is for DL BWP and odd slot is for UL BWP. Also it has assumed that the same mechanism can be applied to SUL case. However, if the numerologies of SUL and non-SUL are different, a confusing issue arises that the number of the indicating SFI is larger than the number of the slots to be indicated in SUL. A straightforward solution is that the UE only applies the first N SFI of the odd slots as the effective indicator, where N is the number of slots of SUL during a SFI monitoring period. Then we propose to confirm the working assumption and specify the slot configuration for FDD and SUL in the specification.
Proposal 4: Confirm the working assumption on SFI for FDD and SUL. Details of the text proposal are in (R1-1800816, [5]).
Further consideration on effective range of SFI	 
Though it was agreed that SFI can be applied to the same slot for the dynamic SFI, the minimum UE processing time should be considered. The UE should have sufficient processing time available to apply the indicated SFI to a slot or multiple slots. If the group of UEs that SFI is intended to include normal capability UEs, the processing time for the SFI should be in terms of the lowest processing capability for the involved UE. For the application of SFI reconfiguration in DL, the minimum processing time should be in terms of the minimum required processing time used for PDCCH processing. For the application of SFI reconfiguration in UL, the minimum processing time should take into account the minimum required processing time from PDCCH-end to PUSCH-start, as also mentioned in [2]. In particular, when an SFI is sent in slot N, its reconfiguration is applied at slot N+m or after a specific value of delayed symbols m within slot N, where m should be no more than the periodicity of SFI.  Details of the text proposal are in [6].
Proposal 5: Minimum UE processing time(s) for the effective range of the SFI should be defined. 
Further consideration on overriding rules between dynamic DCI and SFI	    
In the previous meetings, extensive discussions have been done to clarify the UE behavior in case that the UE receives conflicting information in a slot regarding to UE specific DCI, dynamic SFI as well as semi-static UL/DL assignment where each information requests different behaviors at a UE. Some remaining overriding behavior still needs further discussion. 
One remaining issue is whether the DL/UL indication in UE-specific DCI can be overridden by unknown in dynamic SFI, if SFI is received later than UE DCI. So far, we have achieved the agreement that UE specific DCI has higher priority than dynamic SFI unknown and dynamic SFI has higher priority than semi-static unknown. It is preferred that the priority is not changed due to some special timing issue, because the additionally introduced different behavior incurred due to timing shall bring more complexity. Therefore, it is preferred that later arriving dynamic SFI cannot override the transmission direction indicated by a former DCI, and the dynamic DCI keeps in the higher priority than the dynamic SFI. It facilitates to ensure UE has the consistent understanding at behavior and is of less complexity for interpreting the different information. In the RAN1 #91 meeting, it was agreed that transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overridden by “unknown” in dynamic SFI. Similar behavior should be applied to DL UE-specific data also. That is, reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI. The corresponding text proposal of 38.213 is provided in [6]. 
Proposal 6: Reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI.
Conclusion
Based on above discussions, we have the following proposals:
Proposal 1: Revise the slot configuration in section 11.1 in TS 38.213 by replacing “a duration of each slot in” with “downlink duration, flexible duration, and uplink duration over”. The details are in the draft CR (R1-1800839, [3]).
Proposal 2: The additional entry “DDXXXUUUDDDDDD” should be introduced to the SFI table in Rel-15.  Details of the text proposal are in (R1-1800838, [4]). 
Proposal 3: The set of combinations for slot formats configured by higher layer parameter SFI-set should be associated with a reference numerology.  Details of the text proposal are in (R1-1800838, [4]). 
Proposal 4: Confirm the working assumption on SFI for FDD and SUL. Details of the text proposal are in (R1-1800816, [5]).
Proposal 5: Minimum UE processing time(s) for the effective range of the SFI should be defined. 
Proposal 6: Reception of DL UE-specific data cannot be overridden by “unknown” in later arriving dynamic SFI.
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