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1	Introduction
The following has been agreed for email discussion in RAN1#103-e:
[103-e-NR-L1enh-URLLC-05] Email discussion/approval on remaining issues on PUSCH enhancements – Sigen (Apple)
· Issue 1: Maximum data rate in a slot for PUSCH repetition Type B
· Discussion and decision by 10/29, TPs by 11/5
 
This contribution summarizes the issue and captures companies’ views in Section 2.

2	Issue 1: Maximum data rate in a slot for PUSCH repetition Type B
There are two contributions (Apple[1], QC[2]) that discuss the modification on maximum data rate in a slot for PUSCH repetition Type B. The same TP has been proposed for TS 38.214 in [1] and [2] as follows:

Proposed TP for TS 38.214 Clause 6.1.4:

	Within a cell group, a UE is not required to handle PUSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 
,
where
-	J is the number of configured serving cells belong to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot-sj. For PUSCH repetition Type B, each actual repetition is counted separately.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PUSCH(s) in slot sj of the j-th serving cell. 
-	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 [5,38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, 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).



On the motivation for the proposed change (details can be found in [1][2]),
· [1] pointed out that there could be another PUSCH transmission between two actual repetitions of a PUSCH repetition Type B, e.g. as shown in Figure 1.
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Figure 1 DG PUSCH overriding one repetition of CG PUSCH repetition Type B
· Further, both [1] and [2] think that each actual repetition may need to be processed independently in case of PUSCH repetition Type B from UE implementation point of view.
· [1]: “it may not be realistic to expect the UE to store the encoded bits for all the CBs if the UE has an optimized pipelining and buffer design. On the high level, if we assume the UE does symbol-by-symbol processing, when the UE starts to process the CBs for the 2nd symbol in Rep#1, it may start to override the encoded bits of the CBs for the 1st symbol in Rep#1 in the buffer. The suggested approach basically requires the UE to revert all the optimization and create a large buffer/memory to save all the encoded bits for all the CBs. This is not cost-effective, and as a minimum this should not be mandated for all UE implementation.”
· [2]: “For PUSCH repetition type B, a UE may transmit PUSCHs for the same TB in a slot. For a same number of information payload (i.e., TB size), the UE complexity of preparing two or more actual repetition of the TB on a set of symbols in the slot will be larger than the UE complexity to prepare one PUSCH transmission without repetition in the same set of symbol PUSCH. This is because, in case of repetition, the UE has to process the (same) TB separately across the different repetitions. As a consequence, this may limit the maximum data rate the UE can handle at a given slot.”

Proposal 1:
Adopt the following TP for TS 38.214 Clause 6.1.4:

	TP for TS 38.214 Clause 6.1.4

6.1.4	Modulation order, redundancy version and transport block size determination
< Unchanged parts are omitted >
Within a cell group, a UE is not required to handle PUSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 
,
where
-	J is the number of configured serving cells belong to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot-sj. For PUSCH repetition Type B, each actual repetition is counted separately.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PUSCH(s) in slot sj of the j-th serving cell. 
-	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 [5,38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, 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).
< Unchanged parts are omitted >



Companies please indicate if you support the intention of the TP.
	Yes
	

	No
	



Companies please provide detailed comments if any.
	Company
	Comments
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