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1 Introduction
This document is a continuation of the discussion in RAN1#115 [1] on modifying TBS limitation for retransmissions with reserved MCS. It discusses company views and provides proposals for further discussion and refinement. 
2 Discussion Round #1
During RAN1#115 discussions, 3 companies were supportive of removing the limit, while 3 companies expressed concern that completely removing it is too broad and could be problematic for some cases, e.g. multiple PDSCH in the retransmission slot, not meeting processing timeline for a shortened PDSCH.
One Tdoc submitted to RAN1#116, [2] does not support lifting DataRateCC limit, stating the following points as the motivation (summarized per Moderator’s understanding): 
· UE may not meet processing timeline requirement due to max data rate volume being larger than the limitation.
· Even if the above requirement is unchanged, UE decoder complexity may still increase due to processing more data per symbol
· Without new UE capability, the proposed changes should consider total UE capability, e.g. for the case of multiple CC. When one CC exceeds current limitation, it would require more time to process data resulting in less processing time left on another CC and hence performance degradation. 
· The issue was raised by [3] in RAN1#94bis and rejected due to scheduling cases with extreme load on decoder [4]. 
· DataRateCC value is rarely reached in practical networks and is rather a corner case.

Our view with regards to above is as follows: 
· Similar concern was discussed during RAN1#115: instead of removing the TBS limit for retx, it was proposed to relax the limit while keeping timeline requirement. 
· Moderator does not see where the impact to decoder complexity would originate from: if the UE is able to process initial TB, then it should not be problematic to decode that same TB retransmitted on less symbols if there are no other PDSCH in the same slot. In fact, there are less bits in the retx than in the initial tx for the UE to process due to reduced number of symbols. 
· Introducing new capability for modifying already existing capability may be reasonable for NBC change, but from our observation, implementations seem to bypass the check, so effectively this change could be aligning the specification with the reality. According to moderator’s understanding, new capability would bring more complexity in handling the case to both NW and UE. As regards multiple CC case, we believe that performance of another CC would not be affected as UEs are protected by DataRate condition which scales per cell limit linearly as long as processing timeline is met per cell; and there is no increased decoding requirement to any individual CC. 
· Indeed, the issue was raised earlier and even though it was not agreed at a time, the case remains valid and becomes more prominent in high throughput scenarios.
· We tend to disagree that DataRateCC value is rarely reached in practical networks. In our view, the original DataRate equation is already quite limiting due to overestimated overhead value (OH=0.14, e.g., in sparse DMRS allocations. 
Scaling DataRate further per symbol in the DataRateCC limit for retransmission makes the operation even more limiting and more likely to reach for close to max TB transmissions. For example, 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 even when the number of symbols in the retransmission is the same as in the initial transmission. 
Based on company views, completely removing the limit for reserved MCS retransmissions is not an agreeable option; however, we believe modifying the condition can be agreed such that existing UE implementations are not affected while networks benefit from more scheduling scenarios allowed by that modification. 
Observation 1: The DataRateCC condition prevents the gNB from scheduling close-to-max TBS retransmissions, while the limitation does not appear to be needed by existing implementations in certain scenarios.
Towards the end of RAN1#115 discussion, the following TP to TS 38.214 was drafted:  
	[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  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. The additional conditions would allow UEs enough time to decode retx PDSCH with same starting symbol as if it was same length as the initial PDSCH.
Given the complexity of the above text and conditions, a simpler alternative formulation such that the scheduling scenario where the limit is not applicable is listed and processing timeline is defined in simpler terms.
	[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 meeting conditions in clause 5.3 with L1 incremented by Δl and Δs, 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).
-  Δl is difference between the duration of initial and retransmitted TB in terms of number of symbols
-  Δs is difference between the starting symbols of initial and retransmitted TB in terms of number of symbols



Below figure demonstrates the delta values and where limit no longer applies: 
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Moderator proposal: Adopt the simplified formulation for the TBS limitation relaxation
	[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 meeting conditions in clause 5.3 with L1 incremented by Δl and Δs, the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

…
-  Δl is difference between the duration of initial and retransmitted TB in terms of number of symbols
-  Δs is difference between the starting symbols of initial and retransmitted TB in terms of number of symbols



Please provide the views regarding the TP above:
	Company
	Comments

	Qualcomm
	Thanks for the discussion. 
We prefer the first TP that was discussed Towards the end of RAN1#115 discussion for the following reasons: 
· the case of “PDSCH Type B” seems to not be considered
· the case of “multiple PDSCHs in a slot” is clearly addressed. There is an expression “single PDSCH”, but that is not the same as “single PDSCH in a slot”
· The new TP says that the “L_1 is incremented”, but we don’t think that this is clear enough; 
· 
[bookmark: _Hlk45742881][bookmark: _Hlk500865557][bookmark: _Hlk508187268]L_1 is defined as as the next uplink symbol with its CP starting after 
· Shouldn’t the increments be within the parenthesis (N_1+d_1,1) and not in the L_1 itself?
· This new formulation, and the introduction of Delta_l and Delta_s, appeared in the moderator summary without being a Tdoc which results in even shorter time to check it and verify it.
Based on the above, we still prefer the first CP. 

	Nokia, Nokia Shanghai Bell
	Thanks for comment. Both TP are ok for us as long as limitation is relaxed, but we prefer more compact and simpler formulation. 
· After further inspection of the TP from RAN1#115, the motivation to exclude PDSCH type B is unclear, its timeline is addressed accordingly in 5.3, while more time is allowed for both PDSCH type A and B. 
· Agree on the formulation of ‘a single PDSCH in a slot’ instead of ‘single PDSCH’. 
· We find it simpler to increment L1 in number of symbols rather than increment in parenthesis as well as refer to the increments directly in 5.1.3 instead of modifying 5.3. 

	Huawei, HiSilicon
	We think in general this is to address a non-typical case with NBC risk. We would be OK for future releases while we think exiting device is the interest of the proponent. Therefore we prefer not to further pursue it. 

	Qualcomm
	To Nokia: With regards to “Type B exclusion”, we believe the following case is not taken into account:
[image: ]
That is, the Delta_1/Delta_s introduction in the 2nd TP seems to handle whether there will be enough time to finish the processing of the blue PDSCH, but the reasoning behind adding the “Type B exclusion” in the first TP was to ensure that there is no Type B PDSCH followed by another PDSCH (with orange in the above figure) which we are worried it might result in a delayed start of its processing.

	Nokia, Nokia Shanghai Bell
	To QC: The indicated case is excluded by stating ‘a single PDSCH in a slot’. Another PDSCH (orange) would be treated according to its own timeline defined for that slot. 

	Apple
	We can be OK with the first TP, but have some reservations on the second TP. Concerns on the second TP:
· Agree with QC on the comment about “L1 is incremented” part.
· The case shown in QC’s 2nd comment is not excluded by the TP, and it can cause problem for the UE. We would also like to point out that this is an NBC proposal, and we should be as restrictive as possible just to handle the practical issues. I assume in PDSCH Type B is not the concern here.
· The definitions of Δl and Δs are not completely clear for different cases, e.g. the duration of initial TB > the duration of  retransmitted TB vs the duration of initial TB < the duration of  retransmitted TB, whether the starting symbols of initial and retransmitted TB is the symbol index is within a slot, which one starts earlier, etc.

The first TP is much more straightforward in our view, and we also had time to check it carefully. So we would prefer the first TP if we are agreeing to address the issue.

	ZTE, Sanechips
	We are not okay with these TPs. If there is no UE observes this peak data rule, we can just remove this restriction completely. But these TPs makes implementation more complicated.

	Qualcomm
	To Nokia: We still believe that “Type B” should be excluded, and we show below that the suggested new TP will have the problem of delaying the “2nd PDSCH” that is back-to-back in the 2nd slot; the constraint “single PDSCH in a slot” doesn’t mean that there cannot be a PDSCH at the beginning of the next slot.
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If PDSCH type B is also excluded, and it is clarified the “single PDSCH in a slot” and the increments happen inside the parenthesis (N_1+d_1,1) we believe the new TP could work, even though we are more comfortable for the previous TP that we had time to check fully.
To ZTE: Either TP does not affect TRP implementation; if a TRP wants, it can fully disregard this softening of the existing restrictions; however, removing it fully is problematic. With the suggested careful relaxation of existing restrictions (as provided in the first TP and discussed also previous meetings), the UE implementation is not affected either.

	Samsung
	We are fine with the first TP since the TP has been discussed in the last meeting and we already checked. 



Moderator Summary on round 1
According to companies’ views, it seems that the latest TP cannot be adopted for earlier releases. 4 companies support earlier TP, one company opposes to relax the limit for existing implementations and one company does not support any TP and prefers to remove the restriction completely. Based on that, one possible way forward would be to adopt the TP proposed during RAN1#115 in future release, e.g. as TEI18 or TEI19. 
Moderator’s proposal: Adopt the following TP starting from Rel-18 or Rel-19
	[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:
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