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1. Introduction
In the RAN1#107bis-e meeting, the discussions were focused on time domain determination, rate matching, UCI multiplexing, date rate, etc. The following agreements for TBoMS were achieved [1].
	Conclusion
There is no consensus in RAN1 on whether the index of the starting coded bit in the circular buffer should be expressed as function of the lifting size .

Agreement
The Rel-16 per-slot transmission occasion definition is re-used for transmission power determination for TBoMS.

Conclusion
· Configuration and/or indication of priority of TBoMS transmission is up to gNB. 
· No new TBoMS-specific collision handling and dropping rules are introduced.
Agreement
The following text proposal for TS 38.213, Clause 9.2.6, is adopted.
	9.2.6	PUCCH repetition procedure
<omitted text>
If a UE would transmit a PUCCH over a first number [image: ] of slots and the UE would transmit a PUSCH with repetition Type A or a TB processing over multiple slots over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
<omitted text>



Conclusion
Existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario.

Agreement
A UE that supports TBoMS supports all values of N defined for TBoMS, and a UE that supports TBoMS repetition supports all values of M defined for TBoMS repetition.

Agreement
The use of TBoMS for HD-FDD UE with counting on available slot is supported.
Note: Existing mechanism as in AI8.8.1.1 should be applied for this case

Decision: As per email decision posted on Jan 24th,
Agreement
· For CG-PUSCH transmissions of TBoMS, the UE is not expected to be configured with the time duration for the N*M transmissions larger than the time duration derived by the periodicity P.



In this contribution, we further analyze the remaining issues and provide our views on TBoMS.
2. Discussion
2.1 Rate matching
· Definition of G and E
In Current specification, G defines as the total number of coded bits available for transmission of the transport block and the rate-matching is done based on per code-block. This definition does not see compatible with TBoMS, since per-slot rate-matching has been agreed for TBoMS, whereas the total number of coded bits available for transmission of the TB in TBoMS is equal to the number of bits across all slots. Two alternatives to solve this issue for TBoMS is proposed in [2]:
	· Alt 1.  is redefined as the total number of coded bits available for transmission of the transport block in a slot
· Alt 2. A new variable  is introduced, only for TBoMS, defined as the total number of coded bits available for transmission of the transport block in a slot


Generally speaking, there are not much difference in the impact of spec for both of alternatives. For Alt 1, G is redefined as the total number of coded bits available for transmission of the TB is a slot and some adaptive modifications will be needed in spec. For Alt2, few spec adaptive modifications is needed compared with Alt1, but it’s established in introducing a new variable for rate matching for TBoMS. We slightly prefer Alt1. 
Proposal 1:   G is redefined as the total number of coded bits available for transmission of the transport block in a slot (Alt 1). 
· The value of E and G
As mentioned above,  is redefined as the total number of coded bits available for transmission of the transport block in a slot for TBoMS. During the discussion in last meeting [2], two different understandings of Option C is showed below:
	· Interpretation 1. The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing.
· Interpretation 2. The starting index of circular buffer is determined assuming no UCI multiplexing, and the number of bits being selected in bit selection (value E) is determined assuming no UCI multiplexing.


Both interpretations can ensure that the starting bits of all allocated slots can be pre-determined in advance according to Agreements. However, the value of G according the two interpretation is difference. For interpretation 1, the value of G is defined after determination of UCI multiplexing on the slot. The starting bits can be pre-determined for all the slots, and existing UCI multiplexing mechanisms are reused for TBoMS (UL-SCH is punctured or rate-matched around the UCI according to R15/R16). The size of the bit sequence that is interleaved by the bit interleaver, i.e., E, may then change on a slot-by-slot basis (following G) and would be the same as per Type A PUSCH repetitions.
For interpretation 2, the value of G is defined regardless of whether information on UCI multiplexing on the slot, this implies that the starting bits can be pre-determined for all the slots and UL-SCH is punctured in case UCI multiplexing occurs in a slot. Compare with for interpretation 1, the probability for puncturing systematic bits will be increased, the performance of TBoMS transmission will be decreased when UCI multiplexing on TBoMS is happened, it’s even severe when the size of UCI is large. For instance,  assume a PUSCH allocation providing a resource such that 10 coded bits can be transmitted at the most in each slot, and MCS index corresponding to modulation order 2.Assume a bit sequence of size 50 bits such as {b0, b1, b2, b3, b4, b5, b6, b7, b8, b9, b10,…, b11, b12, b13, b14, b15, b16, b17, b18, b49}, the systematic bits are {b0,b1,b2,b3,b4,b5,b6,…,b14}. Where the starting bit for the 1st slot is pre-determined as b0 and the starting bit for the 2nd ~5th slots are predetermined as {b10, b20, b30, b40}. Assume that a 4-bits (c0, c1, c2, c3) UCI is multiplexed over slot 2. Then based on interpretation 1, the bits sequence for second slot is {c0, c1, c2, c3, b10, b13, b11, b14, b12, b15}, based on interpretation 2, the bits sequence for second slot is {c0, c1, c2, c3, b10, b15, b11, b16, b12, b17}, then the systematic bits {b13, b14} are discarded. Thus, Interpretation 1 is preferred.
Proposal 2:  The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing (Interpretation 1).

· Handling of the filler bits in TBoMS
During the email discussion in last meeting [2], two direction for filler bits are proposed.
	· Direction 1. Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots.
· Direction 2. Filler bits are not considered to pre-determine the index of the starting bit for each allocated slot for TBoMS and overlap between bit sequences transmitted over consecutive slots is allowed.


Both of direction for filler bits are workable. We prefer direction 1 slightly due to bits sequence is mapped among slots in order and not portion of bits overlapped is avoided. 
Proposal 3: Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots (Direction 1).
2.2 Date rate for TBoMS transmission
In current specification, the data rate constraint conditions is defined in clause 6.1.4 of [3]. As show below:
For a j-th serving cell, if higher layer parameter processingType2Enabled of PUSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PUSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS tables 5.1.3.1-2, 6.1.4.1-1, and 6.1.4.1-2, or if it is an actual repetition for PUSCH repetition Type B, the UE is not required to handle PUSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PUSCH
-	M is the number of TB in the PUSCH
-	 where  is the numerology of the PUSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 6.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212]
-	 is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate for a carrier in the frequency band of the serving cell for any signaled band combination and feature set consistent with the serving cell, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i)
-	each actual repetition for PUSCH repetition type B is treated as one PUSCH.
It has been agreed that the maximum supported TBS should not exceed legacy maximum supported TBS in Rel-15/16, for the same number of layers. When TBoMS is enabled, to align with the TBS of TBoMS, the data rate constraint conditions should be also adaptive modification, e.g. L redefined as the number of symbols within a slot.
Proposal 4: The data rate constraint conditions should be modified for TBoMS. 
2.3 FDRA for TBoMS
[bookmark: OLE_LINK22]One of the main reason for bottleneck of PUSCH coverage is the limitation of transmission power, boosting the transmission power with the narrow bandwidth for better coverage is a feasible way. When TBoMS transmission is enabled, there is no need to occupy a lager frequency domain resources to achieve even lower code rate thanks to the increased time domain resources from multiple slots. Thus, the maximum number of PRB in the frequency domain can be limited. As a result, some bits of FDRA field in DCI can be saved.  Some companies argued that the PRBs limitation for TBoMS should be done by gNB scheduling, however, in this way, saving some bits in FDRA field will be disappeared. How to define the maximum number of PRBs, it could be further studied, e.g., depending on the number of slots for TBoMS could be considered.
Proposal 5: The maximum number of PRBs can be limited when TBoMS is enabled.
3. Conclusion
[bookmark: _GoBack]In this contribution, the following proposals have been made:
Proposal 1:   G is redefined as the total number of coded bits available for transmission of the transport block in a slot (Alt 1). 
Proposal 2:  The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing (Interpretation 1).
Proposal 3: Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots (Direction 1).
Proposal 4: The data rate constraint conditions should be modified for TBoMS. 
Proposal 5: The maximum number of PRBs can be limited when TBoMS is enabled.
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