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Summary
The following CRs [1-6,8] to RAN1 #96 are related to DL/UL data scheduling and HARQ procedures. In particular, these aspects are discussed below.
· Out-of-order PUSCH and PDSCH and overlap
· Out-of-roder HARQ ACK
· Pre-emption of ULGF and UE processing time
· Out-of-order PUSCH with A-CSI and no UL-SCH
· The combination of slot-aggregation and multiple PDSCHs per slot
· Rx-to-Tx switching time for half duplex

Recommendations are provided for final CRs to be adopted in RAN1 #96.
Out-of-order PUSCH and PDSCH and Symbol Overlap (already concluded)
Rel-15 agreements on UE capabilities have precluded any possibility of time-domain overlap between any two unicast PUSCH transmitted by a UE (respectively, any two unicast PDSCH received by a UE), as indicated in FG 5-11/11a/11b, 5-12/12a/12b, and 5-13/13a/13b/13c/13d/13e in [7]. Moreover, the Rel-15 agreements have always maintained an ordering on scheduling so that the ordering of the grants is consistent with the ordering of the data transmissions. However, in a recent text CR from RAN1 #95 with the intent to carefully revise and reflect both of these agreements accurately, resulted in two corner cases which are not intended by previous agreements, as highlighted in CRs from [1, R1-1901624] and [2, R1-1901976]. This is best illustrated from the figures in [2] below.



Figure 1. TDM overlap allowed under current 38.214 (15.4.0) specification which is 
inconsistent with agreements as well as previous version of 38.214 specification (Figure taken from [2]).



Figure 2. Two DCI scheduling Two PUSCH (or respectively PDSCH) from 
same PDCCH monitoring occasion which is precluded from specification (Figure taken from [2]).

It is important that the behavior in Figure 1 is precluded, since this is critical to UE implementation and consistent with previous agreements in UE capabilities. 
Regarding Figure 2, it is a mandatory UE capability (FG 3-1 from [7]) to support 2 uplink grants from one PDCCH monitoring occasion since this is a critical flexibility needed for scheduling on a TDD carrier with a larger ratio of uplink to downlink slots. Therefore, a CR should be adopted to allow the following behavior.

[bookmark: _Hlk1754653] 
Figure 3. Scheduling which should be allowed for mandatory UE capability (FG 3-1) by CR to 38.214
For optional UE capability of 2 downlink grants from one PDCCH monitoring occasion (FG 3-5b from [7]) which is also associated with multiple monitoring occasions per slot, it seems less critical to provide a similar CR since the specification still allows scheduling of two PDSCH from one monitoring occasion in a manner optimized for low latency and/or multi-beam scheduling, which is in line with the purpose of the capability already. See Figure 4 below illustrating this point.


Figure 4. Scheduling currently allowed in 38.214 for optional UE capability (FG 3-5b)
However, the majority of companies support correcting the issue for PDSCH and restoring the specification to the original intent of (FG 3-5b from [7]), we propose to also correct this issue.
Out-of-order HARQ ACK for PDSCH Within the a Slot (already concluded)
The current specification 38.214 decribes UE procedures for receiving PDSCH and transmiting HARQ-ACK in order across HARQ processes. It is based on agreements from RAN1 #92

Agreements:
· For any two HARQ process IDs A and B for a given cell, if scheduled unicast PDSCH transmission for A comes before the scheduled unicast PDSCH transmission for B then the (baseline capability) UE is not expected to be triggered to send the HARQ-ACK for A after the HARQ-ACK for B
· Note: this does not preclude a future capability for UEs to support out-of-order HARQ-ACK.

However, in the current wording from the specification, the above agreement is implemented at the slot level so only the following is precluded,





while the following may still be allowed, leading to an infeasible expectation on UE implementation, and would not be the understanding based on previous agreements. 


Pre-emption of ULGF and UE processing time
In a previous meeting, the agreements were updated to allow UL grant free transmissions with repetition to be terminated by a dynamic grant with the same HARQ ID, and then subsequently the specification was revised to account for the processing time needed to address the start of termination for the repetitions (otherwise there would be infeasible expectation by the network on the action time of the UE).
One related aspect not explicitly addressed by specification was highlighted as an issue in CR [4, R1-1902894] and [6, R1-1903031]. Specifically, prior to an uplink grant free occasion, the network may schedule a dynamic grant overlapping with that occasion. However, the timeline associated with this (relative to the uplink grant free occasion) is not explicitly defined, but it is understood to be the same as the PUSCH preparation time (consistent with many other previous agreements and specification subclauses)—that is, the network should not expect to dynamically schedule PUSCH overlapping with an uplink grant free occasion unless the grant for this comes at least N2 symbols (corresponding to PUSCH preparation time in 38.214 subclause 6.4) before the start of the uplink grant free occasion. This is captured in the figure below from [6].
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Figure 5. Case (a) dynamic grant scheduling a PUSCH overlapping 
with a configured grant transmission occasion (from [6])

Another related aspect was highlighted in CR [6, R1-1903031], whereby a dynamic grant for re-transmission of a previously transmitted UL GF PUSCH might by received by the UE while it has started preparation for a new TB for an upcoming ULGF occasion. In such a case, there can be again an infeasible expectation of UE processing time for which the new TB is cancelled since the configured grant timer is extended by the dynamic grant for re-transmission. This is captured in the figure below from [6].
[image: ]

Figure 6. Case (b) A dynamic grant restarts the ConfiguredGrantTimer 
for a HARQ process corresponding to a configured grant transmission occasion (from [6])

Note that the specification change suggested by [4, R1-1902894] is not sufficient, because it has further implication of terminating an existing repetition even with a HARQ ID which is different than that of the grant free repetition, and does not address the 2nd issue raised above. The text provided from [6] addresses these issues more directly.
The text provided in [11] addresses the case where the dynamic grant is received after the beginning of the ULCG transmission occasion. As results of the change, the UE will be able to decoding whether to transmit a ULCG before the at least  time before the ULCG transmission occasion, in which case, none of the ULCG symbols are transmitted. The second text change in [11] clarifies the specification text in this regard.
Proposal: CR R1-1903774 (which is merged and updated from R1-1903031 and R1-1902894) is agreed. 
Rx-to-Tx Switching Time for Half Duplex
In previous meetings, the Rx-to-Tx switching time was discussed under this agenda since it was closely related to the definitions for UE processing times N1 and N2. Some text was provided in 38.211 to address this, however [5, R1-1903160] mentions that this text should be further clarified to be consistent with the UE simultaneousRxTxInterBandCA defined for half duplex across cells, rather than generically saying “some group of cells”. Although the specification text can be resolved when reading across 38.211 and 38.306 and 38.331, since this does not change the functionality of the specification such a CR could be adopted as a clarification. It should be discussed offline whether this is deemed critical.
Conclusion: R1-1903620 is still under discussion 
Out-of-order PUSCH with A-CSI and no UL-SCH
In [3, R1-1902572], the out-of-order restriction across different HARQ processes on PUSCH given in subclause 6.1 of 38.214 precludes data being scheduled out-of-order relative to the order of the uplink grants. It should already be clear from the text that this refers to data, since there is explicit mention of HARQ processes, and such a clarification is not necessary.

Offline consensus: conclude that out-of-order restriction for PUSCH only applies to PUSCH with UL-SCH by reference to their HARQ process IDs, since UE is expected to ignore the HARQ process ID in the DCI scheduling the PUSCH without UL-SCH. CR R1-1902572 is not needed.
Scheduling Limitation for Slot Aggregation
In [12, R1-1901621], it was identified that current specification allows gNB schedule multiple PDSCHs per slot when slot aggregation is configured. It was noted there that this could increase UE processing complexity due to the requirement to store the PDSCHs until their repetitions are received. A potential transmission using combination of the two features is illustrated in the figure from [12] reproduced below:
[image: ]
Figure 7. Multiple PDSCHs in a slot with slot aggregation
Proposal: Further discuss adoption of CR in [13, R1-1903581] to limit UE implementation complexity when both slot aggregation and multiple PDSCH per slot reception are both enabled.
Proposal: 
Conclude that if a UE is configured with pdsch-AggregationFactor, according to current spec, the UE is not expected to be scheduled to receive more than one unicast PDSCH per slot per carrier. CR R1-1903616 is not needed.
Capability #2 Parameter Naming (already concluded)
In [8, R1-1902976], it was noted that there is a difference in parameter naming between 38.331 and 38.214 regarding the semistatic configuration of capability #2 processing time. The parameter naming can be corrected to match the specifications, and there should be no functional changes since it is clear that processingType2Enabled  in 38.331 is the parameter intended by Capability2-PDSCH-Processing and Capability2-PUSCH-Processing in 38.214.
Proposal: Adopt correction in CR [8,1902976] to Capability2-PDSCH-Processing and Capability2-PUSCH-Processing to align with processingType2Enabled in 38.331.
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