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1. Introduction
In the RAN1#104b-e meeting, the following agreements and working assumptions about TBoMS were achieved [2].
	Working assumption:
A transmission occasion for TBoMS (TOT) is constituted of at least one slot or multiple consecutive physical slots for UL transmission 
· FFS: whether the concept of TOT will be used for designing aspects related to signal generation, e.g., rate-matching, power control, etc.
· FFS: whether such concept will be specified or not.

Agreement:
· The structure of TBoMS will be according to only one of these two options (to be down-selected in RAN1#106-e)
· Option 3, if a design based on single RV is adopted. 
· Option 4, if a design based on different RVs is adopted. 
· FFS: other details, e.g., rate-matching, TBS determination, collision handling, etc. 
· The single RV is not constrained to have only the same coded bits in each slot or in each TOT
· The concept of TOT as per the corresponding Working assumption is used to define Option 3 and Option 4 and may or may not be used to design other details, e.g., rate-matching, TBS determination, collision handling and so on. 

Agreement:
Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA. 
· FFS: details
· FFS: whether or not optimizations for time domain resource determination are necessary for allocating resource in the S slots (for the unpaired spectrum case) 

Working assumption:
Allocating resources for TBoMS in the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.

Agreement:
Number of slots allocated for TBoMS is determined by using a row index of a TDRA list, configured via RRC.
· FFS: details.



This contribution discusses issues about time domain resource allocation, non-consecutive physical slots and frequency hopping.
2. Discussion
2.1 Time domain resource allocation
In the last RAN#1 meeting, it was agreed that Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA.. For PUSCH repetition Type A like TDRA, it has the same symbols in each available slot.  In TDD case, the available slots refer to UL slots and conditional S slots which are detailed in section 2.2.
TBoMS is a new feature and not as an enhancement of PUSCH repetition. It should have separate time Domain resource allocations (TDRA table).  As illustrated in Figure 1, the start symbol, symbol length, number of available slots, K2&puschMappingType which are not shown in the figure are allocated by the configured TDRA table.


Figure 1: Time domain resource allocation 

Proposal 1: Configure a separate TDRA table for TBoMS PUSCH.
The gNB should identify the UE capability before provide TBoMS TDRA table to UE. Should MSG3 PUSCH support TBoMS be considered? If no, it can be reported in the UE capability information. If yes, the UE should report the TBoMS capability to gNB via MSG1 messages. The gNB can notify to enable TBoMS in MSG3 via RAR message. Then the UE interprets the field “pusch time domain allocation” in UL Grant as TBoMS TDRA but not legacy TDRA.
	RAR grant field
	Number of bits
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	PUSCH time resource allocation
	


Table 1: support TBoMS

Proposal 2: Study whether MSG3 support TBoMS.
2.2 The use of the S slot
From Table 11.1.1-1 in 38.213[1], we can see different formats of special slots have different UL symbols pattern. For PUSCH Type A like TDRA, each slot contains the same symbol. The more resources available in the time domain, the higher coverage can be achieved. If too few continuous available UL symbols are in S slot, more symbols in UL slot cannot be used by repetition type A like TDRA, and the purpose of coverage enhancement is also not achieved. But that's not to say that all S slots can't be used for TBoMS. We suggest to set a threshold that determines the special slot could be available for TBoMS transmission. If the number of continuous available UL symbols is greater than a certain threshold, it can be scheduled as an available slot of TBoMS; otherwise is an unavailable slot. So S slot is a conditional available slot of TBoMS.



Figure 2:  Conditional available slot and available slot 

Proposal 3:  The special slot in TDD should be a conditional available slot for TBoMS.
2.3 Frequency hopping
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Frequency hopping can obtain the gain of frequency diversity and interference diversity, which can effectively improve the performance of PUSCH transmission. In the last meeting, frequency hopping (FH) aspects were discussed in some contributions.
We agree that frequency hopping and joint channel estimation need to be supported in the design of TBoMS transmission. 
Similar to PUSCH repetition Type A, two frequency hopping modes should be supported TBoMS transmission, namely, intra-slot frequency hopping and inter-slot frequency hopping.


Figure 3: Intra-slot frequency hopping


Figure 4: Inter-slot frequency hopping

Proposal 4: Intra-slot and inter-slot frequency hopping should be supported for TBoMS.
The bundling of frequency hopping, discussed in AI 8.1.1.3, should be supported by TBoMS transmission. The bundled size is in the unit of slot, which is obviously associated with inter-slot frequency hopping.


Figure x: Inter-slot frequency hopping with inter-slot bundling

Proposal 5: The inter-slot bundling with inter-slot frequency hopping should be supported for TBoMS.
3. Conclusion
In this contribution the following proposals and observations have been made:
Proposal 1: Configure a separate TDRA table for TBoMS PUSCH.
Proposal 2: Study whether MSG3 support TBoMS.
Proposal 3:  The special slot in TDD should be a conditional available slot for TBoMS.
Proposal 4: Intra-slot and inter-slot frequency hopping should be supported for TBoMS.
Proposal 5: The inter-slot bundling with inter-slot frequency hopping should be supported for TBoMS.
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