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1 Introduction
Discussion [1] on removing TBS limitation for reserved MCS retransmissions defined in 5.1.3 of TS38.214 was initiated during RAN1#115. It is motivated by the fact that the restriction, originally intended as means to prevent scheduling scenarios causing extreme load on UE decoder [2], may also block practically feasible scenarios, leading to limited achievable throughputs. Detailed explanation can be found in the discussion section.
Different views were shared during discussions: some companies agreed to completely remove the limitation, while other companies expressed concern that such removal may affect processing timeline requirements. Therefore, it is proposed to refine the limitation to the cases where it shall be applied. 
2 Discussion
Current specification states that UE is not required to handle PDSCH transmissions if maximum data rate defined in 4.1.2 of TS38.306 is exceeded. The data rate equation takes into account various factors including hardcoded overhead value that is rather overestimated for FR1 DL (0.14) as was brought up in [3]. It is further scaled as a per cell peak data rate capability for implicit MCS retransmissions and processing type 2, making DataRateCC condition even more conservative. This condition was introduced during RAN1#94bis to prevent scheduling scenarios causing extreme load on decoder [2], e.g. a very large TB retransmitted on 2 symbols with small MCS: 
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It was also pointed out during the same meeting that the restriction prevents many possible scheduling scenarios which could be within decoder performance limits [4], e.g. 14 symbols retransmitted on 13 symbols or less: 
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Moreover, the restriction may block the TB even if the retransmission happens on the same number of symbols as the initial transmission due to per-symbol scaling of DataRateCC. If for initial transmission on 13 symbols the maximum TBS is given by x, then for reserved MCS, maximum TBS would be 13/14x. If the actual TBS is between 13/14x and x, the initial transmission check would pass but the retransmission would be blocked if the UEs follows DataRateCC condition. The condition is more prominent for sparse PDSCH DMRS allocations and large bandwidths. 
It was observed from the field tests that the UEs bypass the checks and are able to process larger TB for both initial and reserved MCS PDSCH. Due to more limiting nature of the second condition, we proposed to remove it so that the specification is better aligned with reality and guarantees future implementation are also in line with current situation. 
During RAN1#115 discussions, some companies were supportive of removing the limit, while other companies expressed concern that completely removing it is too broad and could be problematic for the cases other than the initially intended ones, e.g. multiple PDSCH in reTx slot, not meeting processing timeline for a shortened PDSCH, NBC change. Taking into consideration these concerns, the following proposal was composed towards the end of RAN1#115 meeting:
	[TS38.214 Clause 5.1.3]
For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PDSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2 in case of 
· multiple PDSCHs in a slot, or 
· a single PDSCH with mapping type B in a slot, or 
· [bookmark: _Hlk151054645]a single PDSCH with mapping type A in a slot and if a PUCCH carrying the corresponding HARQ-ACK begins earlier than   after a hypothetical PDSCH with same starting symbol as the retransmitted PDSCH and same duration as the latest PDSCH that used  for this transport block;

the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH. For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot,  is the number of symbols of one transmission occasion.
-	M is the number of TB(s) in the PDSCH
-	 where m is the numerology of the PDSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [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).



Its intention is to lift the restriction for the case of a single PDSCH in a slot as long as processing timeline is met. The additional conditions would allow UEs enough time to decode PDSCH as the limitation would be applied only in special cases. Below figure demonstrates how third condition refines the limitation:
[image: ]
Given the complexity of the additional text and formulation of refined condition, we propose alternative formulation bearing the same meaning: 
	[TS38.214 Clause 5.1.3]
For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PDSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2 except for the case of single PSDCH with the corresponding HARQ-ACK meeting conditions in clause 5.3, the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH. For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot,  is the number of symbols of one transmission occasion.
-	M is the number of TB(s) in the PDSCH
-	 where m is the numerology of the PDSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [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).




 
3 Conclusion
The following observations and proposal are made:
Observation 1: The DataRateCC condition prevents the gNB from scheduling a close-to-max TBS retransmisssions, while the limitation does not appear to be needed by existing implementations in certain scenarios
Proposal 1: Agree to the following text proposal to TS. 38.214 subclause 5.1.3 starting from Rel-16: 
	[TS38.214 Clause 5.1.3]
For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PDSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2 in case of 
· multiple PDSCHs in a slot, or 
· a single PDSCH with mapping type B in a slot, or 
· a single PDSCH with mapping type A in a slot and if a PUCCH carrying the corresponding HARQ-ACK begins earlier than   after a hypothetical PDSCH with same starting symbol as the retransmitted PDSCH and same duration as the latest PDSCH that used  for this transport block;

the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH. For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot,  is the number of symbols of one transmission occasion.
-	M is the number of TB(s) in the PDSCH
-	 where m is the numerology of the PDSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [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).



Proposal 2: Agree to the following text proposal to TS. 38.214 subclause 5.1.3 starting from Rel-16: 
	[TS38.214 Clause 5.1.3]
For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PDSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2 except for the case of single PSDCH with the corresponding HARQ-ACK meeting conditions in clause 5.3, the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH. For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot,  is the number of symbols of one transmission occasion.
-	M is the number of TB(s) in the PDSCH
-	 where m is the numerology of the PDSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [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).
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Annex
	[TS38.306 Clause 4.1.2]
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
	[image: ] is the maximum number of supported layers given by maxNumberMIMO-LayersPDSCH for downlink and maximum of maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

	 is the maximum supported modulation order given by supportedModulationOrderDL for downlink and supportedModulationOrderUL for uplink.

	is the scaling factor given by scalingFactor or scalingFactor-1024QAM-FR1 and can take the values 1, 0.8, 0.75, and 0.4.

	 is the numerology (as defined in TS 38.211 [6])



[bookmark: OLE_LINK8]	 is the average OFDM symbol duration in a subframe for numerology , i.e. . Note that normal cyclic prefix is assumed.




	 is the maximum RB allocation in bandwidth  with numerology , as defined in 5.3 TS 38.101-1 [2], 5.3 TS 38.101-2 [3], and 5.3 TS 38.101-5 [34], where  is the UE supported maximum bandwidth in the given band or band combination.

	is the overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL
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