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Introduction
This document discusses the remaining issue on DL/UL data scheduling and HARQ procedure. It contains following topics.
- Clarification of simultaneous reception of PDSCHs
- DL/UL  collision handling
- Grant free retransmission sequence
- Processing time of cross-carrier scheduling with mixed numerology
Discussion
Clarification of simultaneous reception of PDSCHs
TS38.214 section 5.1 captures simultaneous reception but we think some points need to be further agreed or corrected.
- SI-RNTI PDSCH simultaneous reception is supported only PCell.
- "The UE is not expected to" would be used when the network does not configure/operate such situation. This is reasonable for the collision between C-RNTI PDSCH and CS-RNTI PDSCH, where the network can explicitly avoid such scheduling. On the other hand, "the UE is not required to" would be more reasonable description for the collision related to RA-RNTI PDSCH and SI-RNTI PDSCH related action as the network is not able to avoid such configuration but UE take prioritization. 
- C-RNTI PDSCH and CS-RNTI PDSCH is not only scheduled by PDCCH but also SPS operation.
- Although "P-RNTI triggered SI acquisition" and "autonomous SI acquisition" are agreed wording in RAN1, the exact meaning can be a bit ambiguous. According to TS38.331 RRC section 5.2.2.2.1, following cases are described.
1. upon cell selection (e.g. upon power on), 
2. cell-reselection, 
3. return from out of coverage, 
4. after reconfiguration with sync completion, 
5. after entering NR-RAN from another RAT, 
6. upon receiving an indication that the system information has changed, 
7. upon receiving a PWS notification (i.e. ETWS and CMAS)
8. whenever the UE does not have a valid version of a stored SI.
Our understanding is "P-RNTI triggered SI acquisition" means case 6 and 7. We propose the condition to prioritize SI-RNTI PDSCH is aligned wording with RRC.
- MIMO session is on-going discussion on what channels are simultaneously received related to QCL. Two simultaneous PDSCH receptions in a carrier are only this case. Therefore, the relevant agreement may be captured here. 

Based on above points, we propose following text proposal.
	[bookmark: _Toc510988161]5.1	UE procedure for receiving the physical downlink shared channel
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The UE is not expected to decode a PDSCH scheduled in the primary cell with C-RNTI or, MCS-C-RNTI or PDSCH with SPS and, another PDSCH scheduled in the primary cell with CS-RNTI if the PDSCHs partially or fully overlap in time.
The UE is not required expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI or PDSCH with SPS if another PDSCH in the same cell scheduled with RA-RNTI partially or fully overlap in time. 
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
On a frequency range 1 PCcell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI or PDSCH with SPS and, during a process of upon receiving an indication that the system information has changed or upon receiving a PWS notification P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI or, CS-RNTI or PDSCH with SPS requires Capability 2 processing time according to subclause 5.3 in which case the UE is not required to decodemay skip decoding of the scheduled PDSCH with C-RNTI or, CS-RNTI or PDSCH with SPS.
On a frequency range 2 PCcell, the UE is not requiredexpected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI or PDSCH with SPS if in the same cell, during a process of upon receiving an indication that the system information has changed or upon receiving a PWS notification P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time in non-overlapping PRBs. 
The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition. 
On other than PCell, the UE is not required to decode more than one PDSCH if partially or fully overlap in time with other PDSCH.
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs.



Proposal 1: The condition to prioritize SI-RNTI should be described as "upon receiving an indication that the system information has changed or upon receiving a PWS notification".
Proposal 2: To clarify "in other than PCell, UE is not required to decode more than one PDSCH", which include PSCell.
Proposal 3: To modify from "not expected" to "not required" as the network needs to configure the case to transmit both C-RNTI PDSCH and SI-RNTI PDSCH but UE is not required to receive both. 
Proposal 4: To clarify "PDSCH with SPS" is same handling with "PDSCH scheduled with C-RNTI or CS-RNTI".
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DL/UL collision handling 
In  RAN1#93, DL/UL symbol collision handling was agreed as following.
	Agreements:
· UE is not required to receive on a downlink symbol and then transmit on a uplink symbol if those two symbols are not separated by at least Rx2Tx us on unpaired spectrum for a given serving cell, from the UE perspective
· Discuss further whether it’s an error case or to specify a UE behavior
· Note that the exact value of Rx2Tx has been specified in RAN4 [R4-1805766]




Consequently, following is captured in TS38.214 section 5.1. Editor modified the text from above agreements.
	If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.



In RAN1#94, resource allocation session discussed the collision between DL and UL. Then following is captured in TS38.211 section 4.3.2.
	A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3.
A UE not capable of full-duplex communication is not expected to receive in the downlink earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
Table 4.3.2-3: Transition time  and .
	Transition time
	FR1
	FR2

	
	25600
	13792

	
	25600
	13792






We see following issues.
- Our understanding is TS38.211 section 4.3.2 and TS38.214 section 5.1 are trying to say similar thing but slight difference. Two descriptions should be merged. We think to use the text in TS38.211 section 4.3.2 can be baseline.
- If we use TS38.211 section 4.3.2, we have following comment.
- The meaning of "full-duplex" needs to be clarified as "the UE is not capable of simultaneous reception and transmission".
- Current text is only addressed in a cell (one carrier). If multiple CCs are in the same band or adjacent bands, where the same Tx/Rx direction is required, the same rule should be applied. It may be called as bandwidth combination set in RAN4.
Accordingly, we propose following.
Proposal 5:  DL/UL collision case text in TS38.214 section 5.1 and TS38.211 section 4.3.2 should be merged. TS38.211 section 4.3.2 can be baseline. 
Proposal 6:  DL/UL collision case text in TS38.211 section 4.3.2 should be clarified with what is full duplex and what range of simultaneous Tx/Rx are applied. 

Grant free retransmission sequence 
When we consider following sequence, we have question.
Step 1: Grant with C-RNTI, HARQ process ID=0, with NDI = 0
Step 2: Configured grant. The timing is HARQ ID =0
Step 3: Grant with C-RNTI, HARQ process ID=0, with NDI = 1(or 0)
According to MAC specification (TS38.321), it seems step 3 as C-RNTI based transmission after configured grant of the same HARQ process is always new transmission of TB regardless of NDI value. If configuredGrantTimer is configured and step 2 is within the configuredGrantTimer, step 2 never happens. If step 2 is beyond configuredGrantTimer or configuredGrantTimer is not configured, step 2 can happen. What is the behaviour of step 3 if step 2 of configured grant is no transmission because of no data on the configured grant?
Proposal 7:  To discuss whether configured grant timer is always configured and configured grant in the middle of C-RNTI transmission does not happen of the same HARQ process. 


Processing time of cross-carrier scheduling with mixed numerology 
The support of cross-carrier scheduling with mixed numerology was discussed in RAN plenary #81 and RP-182014 was agreed. It says following. 
- Cross-carrier scheduling with different numerologies is postponed to Rel-16. 
- Already-agreed functionality for cross-carrier scheduling with different numerologies will not be removed from the Rel-15 specs, but will have a note added that the behaviour does not apply in this release.
We pointed out the issue on the processing time determination difficulty when CIF is used in cross-carrier scheduling with mixed numerology in R1-1808870. On the other hand, according to above, the issue is kept as it is.  

Conclusion
We discussed the remaining issues on DL/UL scheduling and HARQ management. We propose following. 
Proposal 1: The condition to prioritize SI-RNTI should be described as "upon receiving an indication that the system information has changed or upon receiving a PWS notification".
Proposal 2: To clarify "in other than PCell, UE is not required to decode more than one PDSCH", which include PSCell.
Proposal 3: To modify from "not expected" to "not required" as the network needs to configure the case to transmit both C-RNTI PDSCH and SI-RNTI PDSCH but UE is not required to receive both. 
Proposal 4: To clarify "PDSCH with SPS" is same handling with "PDSCH scheduled with C-RNTI or CS-RNTI".
Proposal 5:  DL/UL collision case text in TS38.214 section 5.1 and TS38.211 section 4.3.2 should be merged. TS38.211 section 4.3.2 can be baseline. 
Proposal 6:  DL/UL collision case text in TS38.211 section 4.3.2 should be clarified with what is full duplex and what range of simultaneous Tx/Rx are applied. 
Proposal 7:  To discuss whether configured grant timer is always configured and configured grant in the middle of C-RNTI transmission does not happen of the same HARQ process. 
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