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Introduction
In this contribution, we discuss one remaining issue on channel inference on a same antenna port described in TS38.211 for a PUSCH transmission with repetition Type B. 
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2.1 Channel inference description for a PUSCH transmission with repetition Type B 
In TS 38.211[1] as below, for a physical channel, if intra-slot frequency hopping is not enabled for the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if two symbols correspond to the same slot. 
	TS 38.211 V16.5.0 (2021-03)
6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.




In Rel-16 URLLC, inter-repetition frequency hopping in addition to inter-slot frequency hopping can be configured for PUSCH repetition Type B. Figures 1, 2, and 3 illustrate a PUSCH transmission with repetition Type B without frequency hopping, a PUSCH transmission with repetition Type B with inter-repetition frequency hopping, a PUSCH transmission with repetition Type B with inter-slot frequency hopping, respectively. Repetitions with a same colour correspond to a same nominal repetition of a PUSCH transmission with repetition Type B. 
[image: ]
Figure 1 PUSCH transmission with repetition Type B without frequency hopping
[image: ]
Figure 2 PUSCH transmission with repetition Type B with inter-repetition frequency hopping [image: ]
Figure 3 PUSCH transmission with repetition Type B with inter-slot frequency hopping
On the other hand, intra-slot frequency hopping is not applicable for PUSCH repetition Type B. Therefore, above current channel inference description with respect to the case that intra-slot frequency is not enabled by higher layer for a physical channel seems to be able to apply to PUSCH repetition Type B with or without frequency hopping as shown in the Figures 1, 2, and 3. However, for a PUSCH transmission with repetition Type B scheduled by a DCI format or a configured grant, one or more actual repetitions can occur within one same slot as depicted in Figures 1, 2, and 3. Therefore, the current channel inference description originally used for Rel-15 based PUSCH transmission and PUCCH transmission is not clear for the PUSCH transmission with repetition Type B. For example, according to the current description, two channels over which two symbols corresponding to a same slot but in different actual repetitions of a PUSCH transmission with repetition Type B are conveyed seem to be able to be inferred from each other. 
Therefore, the current if condition, i.e. if two symbols correspond to the same slot, needs modification to precisely describe the case of PUSCH transmission with repetition Type B. In addition, ‘intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel’ may cause an argument around whether a PUSCH transmission with repetition Type B with or without frequency hopping can go into the if condition. To avoid ambiguity and keep the spec clear and precise, we propose to add a new paragraph to describe the channel inference for a PUSCH transmission with repetition Type B and to keep the current description for the case ‘intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel’ with adding PUSCH repetition Type B is not applied.    
Proposal: Adopt the following TP in TS 38.211 to precisely describe that, the channel over which one symbol on the same antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if two symbols correspond to the same actual repetition for a PUSCH transmission with repetition Type B. 

	TP
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6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.




Conclusion
[bookmark: _GoBack]In this contribution, we have discussed one remaining issue on channel inference on a same antenna port described in TS38.211 for a PUSCH transmission with repetition Type B and have a following proposal:
Proposal: Adopt the following TP in TS 38.211 to precisely describe that, the channel over which one symbol on the same antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if two symbols correspond to the same actual repetition for a PUSCH transmission with repetition Type B.
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6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
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-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled by higher layer parameter for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled by higher layer parameter for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.
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