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1 Introduction
The TBS limitation for reserved MCS retransmission defined in subclause 5.1.3 of TS38.214 was introduced in RAN1#94bis to prevent scheduling scenarios causing extreme load on decoder [1]. However, this limitation may also prevent many possible scheduling use cases as was pointed out by Samsung in [2].  
This DataRateCC limitation equation scales the UE’a per-slot peak data rate capability as a per-symbol peak data rate capability. Given that the per-slot peak data rate capability is already quite conservative due to overestimated overhead (0.14), the per-symbol peak data rate prevents the gNB from scheduling close-to-max TBS retransmissions. However, based on lab testing, it seems to be only spec limitation that is not on needed by practical implementations [3].

2 References
[1] R1-1812063 Summary of Soft buffer and Peak rate, Ericsson
[2] R1-1810844 Remaining Issues on UL/DL Scheduling, Samsung
[3] R1-2312206 Removal of TBS limitation for HARQ retransmissions with reserved MCS, Nokia, Nokia Shanghai Bell

3 Discussion Round #1
Please provide your views on the observation described in the CR in the table below
Observation 1: The DataRateCC limit prevents the gNB from scheduling a close-to-max TBS retransmissions on TDD S-slots, when the limitation does not appear to be needed by existing implementations
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	The issue could manifest even when the number of symbols for reserved MCS retransmission is same as in initial transmission (13 symbols) in case of sparse PDSCH DMRS allocation in a slot. The initial transmission still obeys the peak data rate limitation, however per symbol limit would prevent such scheduling cases, and hence decrease achievable peak throughputs. 

	Apple
	It is not immediately clear to us that such limitation is not needed, especially from processing timeline perspective.

	
	

	
	



Please provide your views on the proposals described in the CR:
Proposal 1: Remove the DataRateCC limit from reserved MCS retransmissions at least for PDSCH
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on lab tests, we havent identified cases that are not able to exceed this limit. If it is possible to ignore the limit only to some extent, i.e. still avoid extreme scenarios described in [1], the limitation could be refined further. 

	MTK
	We can accept the proposal.

	ZTE, Sanechips
	We are okay with this proposal, but the TP needs further discussion

	Huawei, HiSilicon
	Could you provide some exact wording what we are going to change? As it could be broad to just say remove a limit. Is it the understanding that for example, for  a reTx, the scheduled symbol could be from 14OS in initial Tx to 1OS in reTx?

	Qualcomm
	We do not agree with a full removal of the limitation. The tests conducted [3] are limited to specific scenarios and the UE would be required to update implementation to handle the general case.

	Samsung
	We are okay with this proposal. 

	Nokia, Nokia Shanghai Bell
	As an alternative to completely removing the limitation , we propose to scale the equation by factor of x for the case of implicit MCS retransmissions and single PDSCH in a slot. E.g. x=0.5 would imply that intial tx with 14 OS could be retx with 7OS. The value of x could be discussed further to ensure it is within the decoding capability of existing implementations.

	Apple
	This proposal as it is cannot be agreed, because it is a very broad statement, which cover more cases than the TP. For Nokia’s proposal on x factor, some investigation would be needed to determine the proper value for x.

	vivo
	The motivation to completely remove the limitation of data rate for retransmission with reserved MCS is not clear to us. Besides, it could have impact on UE implementation.



Proposal 2: Discuss the specification release from which to adopt the proposal.
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	It is preferred to adopt the CR starting from release 16

	MTK
	We prefer R17, but can also accept R16 if majority wants to.

	Qualcomm
	Depending on the change, we could be ok with Rel-17

	Samsung
	We prefer to adopt the CR from Rel-16. 



Proposal 3: Agree to the following text proposal to TS. 38.214 subclause 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 more than one PDSCH is scheduled in a slot and 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, 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  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).



	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Such refinement would help to avoid high load on decoder in case of multiple PDSCH in one slot. It is reasonable to assume that if receiver is able to handle initial TBS on whole slot, it shall be able to handle that same TBS retransmitted in lesser symbols assuming no other PDSCH are expected in the retransmission slot. The proposal could be refined further to take into account extreme cases as commented in proposal 1. 

	MTK
	We can accept the proposal.

	ZTE, Sanechips
	We prefer to resolve this issue fundamentally, i.e., remove the following sentence about the re-tx case.
“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”
With proposal 3, it will introduce another restriction case, which may require additional implementation complexity to handle it.

	Huawei, HiSilicon
	Could it be clarified that the proposal is to address the multi-PDSCH scheduling case only? 

	Qualcomm
	We do not agree with the proposed TP. Based on the updated text, the UE would be required to decode a much shorter retransmission PDSCH and meet the same processing timeline as the original, “full-length” PDSCH, measured from the end of the end of the short PDSCH. This would greatly increase the decoder throughput requirement compared to existing implementation.

	Samsung
	We think that, if single PDSCH is scheduled in a slot only, the restriction by DataRateCC can be removed.

	Nokia, Nokia Shanghai Bell
	To address Huawei's question, the idea of this proposal was to keep the limitation only for the case of multiple PDSCH in the slot, meaning that for single PDSCH it would no longer apply.
We agree with Qualcomm that even for single PDSCH there may still be cases causing high load on decoder, hence we propose to scale the equation by a factor of x, refer to proposal 1

	Qualcomm 2
	We’re not clear at this stage about which x values would avoid implementation issues. One way forward is for the processing timeline to account for the reduced PDSCH duration. This can be achieved by reusing the same time needed to decode a previous PDSCH for this TB that did not use an implicit MCS. The following TP captures this, but we are open to other wording to the same effect.
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
· 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; and the first symbol of the PUCCH carrying the HARQ-ACK information begins earlier than  after the end of a hypothetical PDSCH that starts in the same symbol as the PDSCH and has the same duration as a prior PDSCH for this transport block that used ,
 the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:


	Apple
	We share the same concern with Qualcomm. We are not even sure e.g. a factor of x=0.5 would be fine with the implementation.
On the other hand, we also wonder if this is such a critical issue that we need to address it with a NBC CR.

	vivo
	We have the similar view as Qualcomm and Apple. And we also think it is an NBC change.



Moderator Summary on round 1
On Proposal 1:
During 1st discussion round, 3 companies (MTK, ZTE and Samsung) support the proposal to completely remove the limitation, while 3 companies (Huawei, Qualcomm, Apple) do not agree with the proposal as it, since it covers broader number of cases than the ones mentioned in the TP and 2 companies are open to refine the proposal further. As alternative to removing the limitation, the proponent (Nokia) is open to relax the requirement by scaling the equation with such a factor that would be within the processing limits of existing implementations yet allow scheduling close to max TBS transmissions and retransmissions. Further investigation would be needed to identify the scaling factor value. 
On Proposal 2: 
Companies agree on adopting the proposal starting from Rel-16 and/or Rel-17
On Proposal 3: 
3 companies (MTK, ZTE and Samsung) were ok to remove the existing limitation for single PDSCH in a slot and limit it only for multiple PDSCH in a slot, while 2 companies (Qualcomm and Apple) expressed concern on processing timeline and decoder throughput requirement issues the proposal could bring. 2 companies(Apple, vivo) think the change could be NBC. The proponent of the proposal (Nokia) agrees that removing the limitation for single PDSCH may still be risky, and suggest to scale the equation for single PDSCH in a slot. Additionally, Qualcomm proposed to use the same processing timeline for reduced PDSCH duration in retransmission slot.

4 Discussion Round #2
Based on the discussion, the following TP is proposed for further discussion.
Proposal 1a: 
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 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; and the first symbol of the PUCCH carrying the HARQ-ACK information begins earlier than  after the end of a hypothetical PDSCH that starts in the same symbol as the PDSCH and has the same duration as a prior PDSCH for this transport block that used ,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  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] 
-	is equal to 1 if more than one PDSCH is scheduled in a slot and x=[0.5] otherwise 
-	 [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).

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We are ok with this TP and encourage companies to provide their view on proper value of x to ensure implementations are not NBC.

	ZTE, Sanechips
	As we commented in the first round, we are okay to remove the whole restriction on re-tx.
For other solutions, we think it will things more complicated since gNB needs to handle more different implementations at UE side. Therefore, we are not okay with proposal 1a. 
If we cannot reach consensus on “remove the whole restriction on re-tx”, we are also okay to keep the current text as it is, i.e., no update.

	Apple
	We do not think the current proposal works due to the following reason:
(1) It seems to have changed the behaviors for the other cases unintentionally. E.g. for the case “if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable'”, the modified rule also applies. I believe this is not the intention.
(2) This TP says that whenever the timeline is extended, the UE should be able to handle the shortened retx. But when there are multiple PDSCHs in a slot, this would also require increased UE processing capability. Imagine the extreme case where a slot is filled with multiple shortened retx with peak data rate in the original tx, I think the UE would not be able to process multiple PDSCHs with the largest TBS in the same slot.
In addition, we are still not so sure how to determine a good value for x, especially considering that the duration of the initial transmission can vary from 2 to 14.

	Nokia, Nokia Shanghai Bell
	@ ZTE, restricting the limitation to certain cases is not expected to make gNB handling more difficult as for current implementation it would essentially have same effect as removing the whole limitation.
We agree with @Apple that by introducing scaling factor we unintentionally affect the case of processingType2Enabled. We also agree the processing timeline shall be relaxed only for the case of single PDSCH in a slot. Considering above 2 points, we propose to revert back to original restriction and add additional condition to the main statement.
Note that  was missing due to copy-paste error 

	
	



Moderator Summary on round 2
Companies do not support scaling the dataRateCC limitation for single PDSCH due to more complicated handling at gNB, potential challenge to identify the scaling factor suitable for existing implementations as well as impact to the other cases not intended to be addressed by the TP. Alternatively, it seems a viable compromise to lift the restriction for the case of single PDSCH in a slot as long as processing timeline is relaxed: 
 [image: ]
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[bookmark: _Hlk151032434]Proposal 1b: 
For a j-th serving cell, if higher layer parameter processingType2Enabled of PDSCH-ServingCellConfig is configured for the serving cell and set to 'enable', 
[bookmark: _Hlk151058923]or if 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  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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