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1. Introduction
In this contribution, we discuss some remaining issues on NR scheduling & HARQ topics, including max data rate determination, processing times per UE Capability #2 for PUCCH resource readjustment, HARQ management for PUSCH, and resource determination for PUSCH conveying the MAC CE confirmation message in response to a de-activation command for Type 2 CG PUSCH.
2. Clarification to Max Data Rate in TS38.306
Based on offline discussion during RAN1 #94, there seems to be different understanding of the max data rata capability signaling and how it is supposed to be interpreted. It is clear that modulation order and scaling factor are derived from maxNumberMIMO-LayersPxSCH parameter and scalingFactor. However, there are two parameters corresponding to the maximum number of supported layers for uplink and ambiguous on how this value needs to be interpreted based on available RRC signaling.
	We propose to down-select from the two interpretations that was identified during the offline discussions and send an LS to RAN2 to update TS38.306 appropriately.
Proposal 1:
· Down select from Alternative 1 or 2 text proposal and send and LS to RAN2 to update TS38.306.

================ Alternative 1 - Text Proposal for TS38.306 ================
[bookmark: _Toc517229482]4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and parameter maxNumberMIMO-LayersCB-PUSCH or maxNumberMIMO-LayersNonCB-PUSCH depending on transmission with codebook or non-codebook precoding for uplink.

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

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================

================ Alternative 2 - Text Proposal for TS38.306 ================
4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

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

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================
3. Additional processing time considerations for PUCCH resource adjustment for Capability #2
The following was agreed at RAN1 #94 [1]:
	Agreements:
· If a first DCI has indicated a first PUCCH resource for HARQ-ACK bits associated to the PDSCH scheduled by this DCI
· If due to a second DCI, additional HARQ-ACK bits are to be multiplexed on the same slot as the first PUCCH resource, the UE is not expected to multiplex additional HARQ-ACK bits if the last symbol of second DCI is not earlier than N OFDM symbols before first symbol of the first PUCCH resource, where for UE Capability #1 the N values are:
· 15 kHz case: 8
· 30 kHz case: 10
· 60 kHz case: 17
· 120 kHz case: 20
· FFS values to be used for Capability #2 (e.g., 3, 4.5, and 9 for 15kHz, 30kHz, and 60kHz respectively)



As can be seen from the above, the case for Capability #2 processing time was not concluded at the last meeting. In order to complete RAN1 specifications, we propose to confirm the example values considered in the identified FFS bullet above, i.e., the values for N per UE Capability #2 are the same as the nominal N1 values per SCS:
· 15 kHz case: 3
· 30 kHz case: 4.5
· 60 kHz case: 9

Proposal 2:
· Adopt the following text proposal for TS38.213, Section 9.2.3:
-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.3----------------------------------------

















If a UE detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  symbols from a first symbol of the first resource for PUCCH transmission in the slot where, for UE processing capability 1 and subcarrier spacing configuration ,  for ,  for ,  for ,  for , and for UE processing capability 2 and subcarrier spacing configuration ,  for ,  for ,  for . 
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.3------------------------------------------
4. HARQ management for PUSCH
During RAN1 #1801 AH meeting, the following was agreed [2]:
	Agreements:
For each HARQ process ID, the UE is not expected to receive a scheduled unicast PDSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the HARQ-ACK for an earlier transmission on the same HARQ process ID
· FFS the time condition under which soft combinining for the same HARQ process ID can be assumed



Subsequently, it was proposed [3] to adopt a similar approach for PUSCH scheduling in Rel-15 in light of UE implementation burden in handling potentially conflicting UL grants prior to completion of an already-scheduled PUSCH that may otherwise be allowed as a by-product of the extremely flexible scheduling mechanisms defined in NR. However, it has not yet been agreed due to lack of discussion time during past RAN1 meetings. 
In our view, this is a very important consideration and critical towards gating of UE complexity in Rel-15. Thus, we support such proposal as described below.
Proposal 3:
· For each HARQ process ID, the UE is not expected to receive a scheduling DCI for a unicast PUSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the PUSCH, including any repetition of the PUSCH, of an earlier transmission on the same HARQ process ID.
 
5. Resources for MAC CE confirmation in response to Release command for Type 2 CG PUSCH
Currently, MAC specifications mandate the UE to transmit the MAC CE configured grant confirmation in response to the de-activation command carried by the PDCCH for UL grant Type 2 scheduling release. However, it remains unclear as to which physical resources should be used by the UE to transmit such a MAC CE message. 
Towards this, we first note that the time-domain resource assignment field in the deactivation DCI format is not set to any particular value (for purpose of validation), and hence, available for signaling. However, this is not the case for the RB assignment bit-field which is set to all ‘1’s for DCI format 0_0. 
Accordingly, the most straightforward option would be to use the same frequency-domain resources as indicated in the activation DCI (i.e., same resources in frequency-domain as indicated for all of the Type 2 CG PUSCH transmission opportunities), while the time domain allocation can follow the indication in the time-domain resource assignment field in the DCI format 0_0 indicating release of configured UL grant Type 2. All other parameters for the PUSCH transmission carrying the MAC CE configured grant confirmation follow the configuration or as indicated in the activation DCI. Using the time-domain RA bit-field enables the maximum scheduling flexibility and also allows the network to schedule appropriately in consideration of the minimum UE processing time for PUSCH preparation in response to the release command.
It is also possible to let UE use the first configured PUSCH resource after deactivation received, however explicit consideration on processing time is needed in this case, if time domain information is used from activation DCI not from release DCI. Accordingly, N2 needs to be provisioned between deactivation and PUSCH resource with MAC CE configured grant confirmation.
Proposal 4:
· The PUSCH carrying the MAC CE configured grant confirmation message is transmitted using
· The same frequency-domain resources as indicated in the activation DCI;
· Time-domain resources as indicated by the time-domain resource assignment bit-field in the de-activation DCI;
· All other transmission parameters same as for any PUSCH transmission opportunity per the Type 2 CG PUSCH configuration
 
6. Conclusions
	In this contribution, we discussed some remaining issues on Rel-15 NR scheduling & HARQ topics, including max data rate determination, processing times per UE Capability #2 for PUCCH resource readjustment, HARQ management for PUSCH, and resource determination for PUSCH conveying the MAC CE confirmation message in response to a de-activation command for Type 2 CG PUSCH. Our proposals are summarized as below:
Proposal 1:
· Down select from Alternative 1 or 2 text proposal and send and LS to RAN2 to update TS38.306.

================ Alternative 1 - Text Proposal for TS38.306 ================
4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and parameter maxNumberMIMO-LayersCB-PUSCH or maxNumberMIMO-LayersNonCB-PUSCH depending on transmission with codebook or non-codebook precoding.

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

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================

================ Alternative 2 - Text Proposal for TS38.306 ================
4.1.2	Supported max data rate
<omitted>
wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,

 is the maximum number of supported layers given by parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of parameter maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

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

is the scaling factor given by parameter scalingFactor and take the values 1, 0.8, 0.75, and 0.4.
The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
f (j) is signalled per band and per band per band combination 

 is the numerology (as defined in TS 38.211 [6])
<omitted>
================ End of Text Proposal for TS38.306 ================
Proposal 2:
· Adopt the following text proposal for TS38.213, Section 9.2.3:
-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.3----------------------------------------

















[bookmark: _GoBack]If a UE detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  symbols from a first symbol of the first resource for PUCCH transmission in the slot where, for UE processing capability 1 and subcarrier spacing configuration ,  for ,  for ,  for ,  for , and for UE processing capability 2 and subcarrier spacing configuration ,  for ,  for ,  for . 
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.3------------------------------------------
Proposal 3:
· For each HARQ process ID, the UE is not expected to receive a scheduling DCI for a unicast PUSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the PUSCH, including any repetition of the PUSCH, of an earlier transmission on the same HARQ process ID.
Proposal 4:
· The PUSCH carrying the MAC CE configured grant confirmation message is transmitted using
· The same frequency-domain resources as indicated in the activation DCI;
· Time-domain resources as indicated in the de-activation DCI;
· All other transmission parameters same as for any PUSCH transmission opportunity per the Type 2 CG PUSCH configuration.
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