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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]This document summarizes the discussions on the 38.212 draft CR on NR demodulation performance evoluation, and aims to stabilize the 38.212 draft CR. 
[Post-115-AAA-BBB] Email discussion on endorsement of updated Rel-18 RAN1 CRs from Nov 27 until Nov 30 – Editors
· Editors to prepare updated draft CRs by Nov 27 (Monday)
· Endorsements by Nov 30 (Thursday)
· Replace AAA with specification number, replace BBB with WI code
First round discussions    
[bookmark: OLE_LINK2][bookmark: OLE_LINK19][bookmark: OLE_LINK5][bookmark: OLE_LINK27]This section summarize the first round email discussions on draft CR v00. Companies are encouraged to provide the first round views by 11/28 (Tuesday), 11:59pm UTC, then we can update the draft CR accordingly for the next step discussions.  
	Company
	View

	Editor
	The changes are marked with author “Yan Cheng_post RAN1#115” on top of the version R1-2308735 endorsed in RAN1#114, which are to reflect the agreements from RAN1#115.

	Google
	Comment 1
Suggest the following change to clarify that the DCI field is only for sTRP mode, which is based on RAN4 LS.
Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
Answer: The understanding in RAN4 is that there are limited scenarios for MU-MIMO with mTRP operation. RAN4 suggests that this new signalling in DCI is not supported for multi-TRP schemes.

-	Co-scheduled UE information – 0 or 3 bits
[bookmark: OLE_LINK3]-	3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured and if the UE is not provided coresetPoolIndex value of 1 for any CORESET, or is provided coresetPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states. This field is reserved if two codewords are scheduled by this DCI format 1_1.
-	0 bit otherwise.


[Chengyan]: Thanks. Based on the RAN4 answer and also the RAN1 conclusion (as copied below), it is very clear that as long as mTRP is configured, including configured with mTRP but switched to sTRP dynamically, then the new DCI signaling is not supported. In this case, we don’t need reflect anything in RAN1 spec, instead it can be reflected in 38.331 for the configuration of the RRC parameter XYZ (which still needs inputs from RAN2 or RAN4) to enable the field of ‘Co-scheduled UE information’, which means if mTRP related parameters are configured, then the RRC parameter for enabling the ‘Co-scheduled UE information’ will not be configured, and thus the field will not be there. Actually the same situation for other factor like codeBlockGroupTransmission.
============
Question 2: Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
Answer: The understanding in RAN4 is that there are limited scenarios for MU-MIMO with mTRP operation. RAN4 suggests that this new signalling in DCI is not supported for multi-TRP schemes.

Conclusion
On the required DCI signalling for advanced receiver on MU-MIMO scenario, there is no consensus to support this new DCI signaling when M-TRP scheme is switched to S-TRP scheme dynamically via DCI.
============

	Samsung
	Thank you, Chengyan, for your great effort, as always.
Regarding Google’s comment, to reflect RAN4’s intention on multi-TRP, we understand that a certain revision to preclude multi-TRP cases may be needed on that TP part.
But we think that, similar with the case of two codewords scheduling, the field is reserved for case of multi-TRP.
To be specific, our view is that the existence of “Co-scheduled UE information” field is based on RRC parameter as in RAN4 LS (R4-2309895), not based on multi-TRP related configuration/activation. If we adopt Google’s suggestion, then especially for case of single-DCI based multi-TRP, depending on MAC-CE activation, there may or may not be a codepoint with two TCI states, which means that the existence of “Co-scheduled UE information” field can be changed by MAC-CE, which is not desirable.
[Chengyan]: Same understanding here that whether the field is present or not can only rely on the RRC parameter XYZ as I replied to Google above. In which case, as long as mTRP related parameters are configured, then the RRC parameter XYZ will not be configured and thus the field is absent, accordingly we also don’t need to reserve the field. 
Hence, we would like to revise as follows that the field is reserved when multi-TRP is configured/activated.
-	Co-scheduled UE information – 0 or 3 bits
-	3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured. This field is reserved if two codewords are scheduled by this DCI format 1_1.
-	the UE is configured with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, or
-	at least one codepoint of TCI state field indicates two TCI states, or
-	two codewords are scheduled by this DCI format 1_1.
-	0 bit otherwise.


	Google
	According to the conclusion below, the dynamic switching mentioned by SS is precluded. RAN4 clearly mentioned that this new signaling is not supported for mTRP operation instead of reserved. Therefore at least for mDCI mode, we can preclude the 3 bits. 
[Chengyan]: Agree with you that the new field is not present for mTRP operation thus no need to be reserved also. However, as I replied to you above, my thinking is that we also don’t need to reflect the sTRP condition in the RAN1 spec, since whether the field is present or not can only rely on the RRC parameter XYZ, and condition to configure the RRC parameter XYZ can be reflected in RAN2 spec. If I missed anything, please let me know. 

Conclusion
On the required DCI signalling for advanced receiver on MU-MIMO scenario, there is no consensus to support this new DCI signaling when M-TRP scheme is switched to S-TRP scheme dynamically via DCI.

If the sDCI mode is still controversial, we propose the following change and discuss how to handle the sDCI mode at next meeting. 
-	Co-scheduled UE information – 0 or 3 bits
-	3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured and if the UE is not provided coresetPoolIndex value of 1 for any CORESET. This field is reserved if two codewords are scheduled by this DCI format 1_1.
-	0 bit otherwise.


	Google
	We think it is reasonable to capture the condition to configure the RRC parameter as mentioned by editor. However, since RAN1 has not sent any LS to RAN4/RAN2 about it, is it possible to add an editor note to clarify that the condition to configure the RRC parameter XYZ, e.g., the parameter can be configured only for sTRP operation and when CBG is not configured and so on, is to be captured by 38.331?
[Chengyan]: Thanks. I will add a note as below in the next update. Please note that editor’s note will only be present in the endorsed draft CR. For final CR submitted to RAN, editor’s note will be removed. 
Editor’s note: It is assumed that the condition to configure the RRC parameter XYZ is captured in 38.331, e.g. the parameter can be configured only for sTRP operation and when CBG is not configured.

	ZTE
	Thanks so much for editor’s great effort on this CR.
According to the incoming LS from RAN4 (cf. R4-2317011), it is proper to capture RAN4’s answer of Q7 that “empty PRB without co-scheduled UE is allowed in all the PRB of the target UE” for “Bit field mapped to index=1/2/3/4/5” in Table 7.3.1.1.2-12. At the very least, it is  safe to guarantee the scheduling possibility between gNB side and UE side. Hence we propose the following update to complete this newly introduced DCI field in TS 38.212. Alternatively, adding a note to capture RAN4’s answer of Q7 can be friendly to readability.
[Chengyan]: Agree this should be captured, actually the changes below is to reflect this by adding ‘if any’ on top of the version endorsed from RAN1#114 meeting. If any means that it is allowed there is no co-scheduled UEs there. 
====
In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme QPSK
====

· R4-2317011
	Question 7: For “Bit field mapped to index” =1/2/3/4/5, does “empty PRB without co-scheduled UE” is allowed “in all the PRBs” of the target UE.
Answer: Yes, “For bit field mapped to index”=1/2/3/4/5”, empty PRB without co-scheduled UE is allowed in all the PRB” of the target UE




Table 7.3.1.2.2-12: Co-scheduled UE information 
	Bit field mapped to index
	Co-scheduled UE information

	0
	In all the PRBs allocated to the UE, there is no co-scheduled UE or there is co-scheduled UE but with a different root DMRS sequence 

	1
	[bookmark: OLE_LINK25][bookmark: OLE_LINK18]In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme QPSK, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	2
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 16QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	3
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 64QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	4
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 256QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	5
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 1024QAM, and where empty PRB without co-scheduled UE is allowed in all the PRB of the target UE

	6
	In each individual PRB allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with the same modulation scheme, except the cases corresponding to index 0~5

	7
	All cases not covered above 

	Note:	Root DMRS sequence is [image: C:\Users\10262958\AppData\Local\Temp\ksohtml15812\wps2.jpg]as defined in clause 7.4.1.1.1 of [4, TS 38.211]






Second round discussions    
Please find the updated draft CR v2 based on inputs from the first round. Companies are encouraged to provide the second round views ASAP, the latest by 11/29 (Wednesday), 11:59pm UTC.  
	Company
	View

	Editor
	@all
The only change based on the first round inputs is to add an editor’s note per the comment from google. Please all check my replies to your comments in the first round also. 
In addition, I got an offline comment that the work item code should be changed to NR_demod_enh3-Core.

	
	

	
	



Conclusion     
Draft CR v2 is endorsed with final CR in R1-2312775.
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