3GPP TSG RAN WG1 #112			R1-230xxxx
Athens, Greece, February 27th – March 3rd, 2023

Agenda item:	7.2
Source:	Moderator(ZTE)
Title:	FL summary of SPS PDSCH dropping in case of mDCI + mTRP
Document for:	Discussion and Decision
Introduction
This document provides the summary of the following email discussion on the issue of SPS PDSCH dropping in the case of mDCI + mTRP proposed by [1].
R1-2301448	Draft 214 CR on SPS PDSCH dropping		ZTE
To be moderated by Shuaihua (ZTE).
Discussion
In Rel-16 URLLC, multiple SPS PDSCH configurations were introduced. If there are more than one activated SPS PDSCHs in a slot, the UE may perform SPS PDSCH dropping (i.e., drop an SPS PDSCH if it overlaps with at least one survivor SPS PDSCHs in the time domain) so that the survivor PDSCHs can only be TDMed since the UE cannot receive the FDMed PDSCH
In multi-TRP operation, the UE can receive PDSCHs that overlap in the time domain as long as the overlapped PDSCHs are scheduled by the PDCCH associated with different TRPs, as shown below [2].
	If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time, only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex. For a ControlResourceSet without coresetPoolIndex, the UE may assume that the ControlResourceSet is assigned with coresetPoolIndex as 0. When the UE is configured with SSB-MTC-AdditionalPCI, ControlResourceSets corresponding to different coresetPoolIndex values may be associated with different physical cell IDs via activated TCI states of the ControlResourceSets, where ControlResourceSets corresponding to one coresetPoolIndex is associated with the serving cell physical cell ID and ControlResourceSets corresponding to another coresetPoolIndex can be associated with another physical cell ID. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, the following operations are allowed: 
-	For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i. 
-	In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a value of coresetPoolIndex different from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.



For the PDSCHs scheduled by the PDCCH associated with the same TRP, FDMed reception is still not allowed. It means that the specified SPS PDSCH dropping rule is applied to the SPS PDSCHs activated by the PDCCH associated with the same TRP. Therefore, [1] proposes the following CR to clarify that Q is the set of activated SPS PDSCHs activated by the PDCCH associated with the same COREST pool index in multi-TRP operation.
	If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
[bookmark: _Hlk39314234]‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot, or the set of activated PDSCHs without corresponding PDCCH transmissions within the slot that is activated by PDCCHs associated to the same value of coresetPoolIndex when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet.
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE 



1st round discussion
Question 1-1: Do you agree with the analysis on the SPS PDSCH dropping in the case of multi-PDCCH based PDSCH transmission in multi-TRP operation? If not, please share your reasons.
	Company
	Comments

	Samsung
	We do not agree since we already discussed this issue, and the conclusion was captured as follows:
Conclusion in RAN1#105-e
· No consensus to change the spec for the issue of DL SPS transmission in multi-TRP system

	Apple
	Same comment as Samsung

	QC
	Same view as Samsung. Furthermore, other changes would be needed to enable SPS for multi-DCI, such as overlap between DG-PDSCH and SPS, HARQ-ACK for overlapping SPS,etc.

	Spreadtrum
	Same view as Samsung.

	OPPO
	Same view as Samsung

	Moderator
	Thanks Samsung for providing the information.
After further check, in Rel-105-e, only the issue of RV in the case of S-DCI based multi-TRP operation was discussed and finally the above conclusion is made. However, here we are discussing SPS PDSCH dropping in the case of M-DCI based multi-TRP operation. I’m not sure a conclusion made based on one issue in one scenario can be applied to another issue in another scenario, especially this conclusion only says no spec change. And the question is how to understand the current spec on the SPS PDSCH in M-TRP operation.
On one hand, it states that the PDSCHs overlapped in the time domain in M-TRP operation in the spec. On the other hand, it states SPS PDSCH is dropped in the case of overlapping in the time domain. Therefore, how to understand the current spec should be clarified so that companies are on the same page. This is very important and helpful for UE and network implementation. Therefore, Question 4 is provided to collect companies’ view.



Question 1-2: Do you agree with the draft CR above? If not, please share your reasons.
	Company
	Comments

	Samsung
	Same reason with the Question 1-1.

	Apple
	No

	QC
	Same view as Samsung.

	Spreadtrum
	Same view as Samsung.

	OPPO
	Same view as Samsung



Question 1-3: If the SPS PDSCHs associated with TRPs with different pool indexes cannot be overlapped in the time domain, whether the spec highlighted above should be changed to exclude the SPS PDSCH? If not, please share your reasons.
	Company
	Comments

	Samsung
	We do not agree since the following conclusion includes “no consensus to change the spec”.
Conclusion in RAN1#105-e
· No consensus to change the spec for the issue of DL SPS transmission in multi-TRP system

	Apple
	Same view as Samsung

	QC
	Same view as Samsung.

	Vivo
	Same view as Samsung.

	Spreadtrum
	Same view as Samsung.

	OPPO
	Same view as Samsung.



Summary: all the companies don’t think the CR is not needed. 
One thing we can confirm is that SPS PDSCH dropping is not discussed actually before. 
However, if we keep the current spec as it is, then how to understand the UE behavior in the case of multi-TRP operation should be aligned between companies because the current spec may be a bit contradictory, which may lead to companies have different understandings. The highlighted part means that PDSCHs can overlap in the time domain while the SPS PDSCH dropping part means SPS PDSCH should be dropped in the case of overlapping in the time domain. 
According to the current spec, one of the understanding is that the SPS PDSCH should be dropped if it overlaps with a survivor SPS PDSCH even they are associated with the different TRPs. With this understanding, the spec highlighted above only includes the dynamic scheduled PDSCHs. In this case, whether an SPS PDSCH scheduled by a PDCCH associated with a CORSET pool index is allowed to overlap with a PDSCH scheduled by PDCCH associated with another CORSET pool index is not clear. 
The second understanding is that the SPS PDSCH transmission is not supported in the case M-TRP considering that there may be RV issue on SPS PDSCH and the SPS PDSCH dropping is also not clear in M-TRP operation.
In addition, QC commented that some other issues may needs clarification and the spec change may be needed, such as HARQ-ACK related issue. To align companies understanding, the second-round discussion is triggered and a conclusion may be needed so that the companies are on the same page.
2nd round discussion
Question 2-1: If there is no change on the spec, which one is your understanding on the SPS PDSCH transmission for M-TRP operation.
· Understanding 1: An SPS PDSCH scheduled by the PDCCH associated with a COREST pool index cannot overlap with another SPS PDSCH scheduled by the PDCCH associated with another CORESET pool index in the time domain. 
· Understanding 2: An SPS PDSCH scheduled by the PDCCH associated with a COREST pool index cannot overlap with another SPS PDSCH or dynamic scheduled PDSCH scheduled by the PDCCH associated with another CORESET pool index in the time domain. 
· Understanding 3: SPS PDSCH transmission is not supported in multi-DCI based M-TRP.
· Other understanding?
	Company
	Comments

	
	

	
	



Question 2-2: If your hold understanding 1, do you agree the following conclusion? 
Conclusion:
When multiple SPS PDSCH configurations are configured in multi-TRP operation, an SPS PDSCH scheduled by the PDCCH associated with a COREST pool index cannot overlap with another SPS PDSCH scheduled by the PDCCH associated with another CORESET pool index in the time domain.
	Company
	Comments

	
	

	
	



Question 2-3: If you hold understanding 2, do you agree the following conclusion? 
Conclusion:
When multiple SPS PDSCH configurations are configured in multi-TRP operation, an SPS PDSCH scheduled by the PDCCH associated with a COREST pool index cannot overlap with another SPS PDSCH or dynamic scheduled PDSCH scheduled by the PDCCH associated with another CORESET pool index in the time domain.
	Company
	Comments

	
	

	
	



Question 2-4: If you hold understanding 2, do you agree the following conclusion? 
Conclusion:
SPS PDSCH transmission cannot be configured with multi-TRP together.
	Company
	Comments

	
	

	
	



For the HARQ-ACK feedback, from moderator perspective, if we can achieve consensus on SPS PDSCH dropping, then the legacy HARQ-ACK feedback can be reused without any issue since the UE behavior on HARQ-ACK feedback in the case of SPS PDSCH dropping in single TRP operation is clear.
Question 2-5: Do you think there is any issue on HARQ-ACK feedback in case one of above understanding is adopted?
	Company
	Comments

	
	

	
	



Proposal for online discussion
[bookmark: _GoBack]The following conclusion is proposed. 
Conclusion:
When multiple SPS PDSCH configurations are configured in multi-DCI based multi-TRP operation, an SPS PDSCH scheduled by the PDCCH associated with a CORESET pool index cannot overlap with another SPS PDSCH scheduled by the PDCCH associated with another CORESET pool index in the time domain.

Conclusion
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