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This document is created to collect company views on the proposed changes in [1].
Background
In RAN1#94, it was agreed that a UE does not expect to process more than one DCI scrambled with a RNTI from any of SI-RNTI, P-RNTI, RA-RNTI, SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI and TPC-SRS-RNTI in each of type0/0A/1/2/3 CSS per slot.
Agreements:
· Capture the following conclusion in 38.213 (with the clarification that “DCI” refers to “consistent DCI”)
7) Processing no more than one DCI with each RNTI in each of Type 0 CSS, Type 0A CSS, Type 1 CSS, Type 2 CSS, Type 3 CSS excluding unicast DCI per slot

The above agreement has been captured in TS38.213 as follows 
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.

Discussion
The intention of the RAN#94 agreement is to limit the number of DCIs instead of the number of DCI formats for each of the RNTIs per slot for a given UE. As a matter of fact, for SI-RNTI, P-RNTI and RA-RNTI in Type 0/0A/1/2 CSS set, only one DCI format (DCI format 1_0) is allowed as specified in section 10.1 TS 38.213. Similarly, for Type 3 CSS, only one DCI format scrambled by each of the RNTIs (SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI and TPC-SRS-RNTI) is allowed, e.g., DCI format 2_0 scrambled by SFI-RNTI, DCI format 2_1 scrambled by INT-RNTI, etc. Therefore, it is not even possible to transmit more than one DCI format with CRC scrambled with one of the RNTIs per slot to a given UE. From this perspective, even though the current wording is correct, it has not captured the intention of RAN1#94 agreement and there is nowhere else in the specification capture the agreement. 
On the concerns there may be some other changes required to the other part of the TS 38.213 specification with similar wording with “one DCI format”, the moderator’s view is that it may be good to look at concrete examples. After checking several occurrences in TS38.213, the moderator has not found similar wordings that require a change. This of course does not prevent companies to further check and bring up proposals in further meetings if such modifications have been identified. 
On the comment that “DCI format” is used to imply a single instance of DCI carried in a PDCCH in many other places in 38.213, it is not clear whether other companies share the same view and it will be good that the proponent can provide some detailed examples. 
Company views
Q1: Do you agree that the intention of the RAN#94 agreement is to limit the number of DCIs instead of the number of DCI formats for each of the RNTIs per slot for a given UE? If not, why?
	Company
	Agree or not
	Comment

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	ZTE
	Agree
	

	DOCOMO
	Yes
	

	Intel
	Yes
	

	Samsung
	Agree
	

	vivo
	Yes
	

	Nokia, NSB
	Yes
	

	Huawei, HiSilicon
	Yes
	



Q2: Do you think that the RAN#94 agreement has been captured by the current specification? If yes, why?
	Company
	Agree or not
	Comment

	Ericsson
	Yes
	“UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI”

With current wording, it is clear that UE stop processing PDCCH information after it has detected one DCI format with the RNTI. So here the “one DCI format” is having the same effect with “one DCI” that explain clearly the UE behavior.

Another reason is in 38.213 the “DCI format” is used in many places which eventually means “DCI”, with that understanding, the wording for the case in this CR is fine and consistent with the other parts in 38.213. 


	Qualcomm
	Not exactly
	We agree with Ericsson that in 38.213, “DCI” and “DCI format” can be interchangeable depending on the context. For this case, this should be the only reasonable understanding. Otherwise, the spec text is redundant. But “DCI format” can be confusing to certain readers of the spec as strictly speaking “DCI format” means how data structure of the control information fields is defined instead of individual transmission of instance of the data structure. 

	ZTE
	Yes
	Although the current specification says “the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot”, as analyzed by the moderator and other companies, the  current wording is correct since each RNTI can only be associated with one DCI format in this case. 

	DOCOMO
	Yes
	We agree with Ericsson that “one DCI format” here is having the same effect with “one DCI” with the current captured sentence.

	Intel
	Yes
	Share the same views and reasons as explained by Ericsson. 

A particular example of use of “DCI format” that refers to “DCI in a PDCCH” from 213 that was formulated after extensive discussions during Rel-15: 
“If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI for.” 

	Samsung
	Yes
	We think that the agreement has been correctly captured by the current specification for the following reasons.
First, “DCI” is not used in 38.213. Instead, all L1 DCI in NR is provided by DCI formats in 38.213. Also, “DCI formats” is used in order to identify the DCI format when needed.
Second, the text is according to the agreement – “for a RNTI … UE does not expect to process information for more than one DCI format with the RNTI”. The fact that the system operation will not result to having more than one DCI format with those RNTIs per slot is not relevant. If that was to be addressed, the whole statement could be removed as unnecessary.

	Vivo
	Yes 
	1. As commented by others, in this context the “DCI format” has same effect with “DCI”.
2. Additionally combined with TS 38.202, we think the original intention has also been captured.

	Nokia, NSB
	Not exactly
	The current text would imply that the UE is supposed to be able to process multiple DCIs if they are of the same format, and the limit only kicks in for DCIs of different formats.

	Huawei, HiSilicon
	No
	Agree with Nokia that the current specification still allows multiple DCIs with the same format.



Q3: Do you agree with the changes as proposed in [1]? If not, why?
	Company
	Agree or not
	Comment

	Ericsson
	Disagree
	As explained in Q2.

	QC
	
	We do not have a strong opinion whether the spec should be changed or not.

	ZTE
	
	We would prefer not to change the spec if most of companies agree that the agreements has been corrected captured in the current spec.
Somehow, we tend to agree with the previous comments “DCI format” is used to imply a single instance of DCI carried in a PDCCH in many other places in 38.213”, but maybe it is better if editor can clarify this from his perspective.

	DOCOMO
	
	We do not have a strong opinion whether proposed change is needed or not. Slightly we prefer to keep the current description.

	Intel
	Disagree
	As explained in response to Q2.

	Samsung
	Disagree
	As explained in Q2.

	Vivo
	No
	As explained in Q2.

	Nokia, NSB
	
	As explained in Q2, the spec now reads that the UE should be able to process multiple DCIs as long as they are of the same format. This would be fine for Nokia, but it is probably unsafe for the gNB to actually assume this. We’d be OK with a spec change.

	Huawei, HiSilicon
	Yes
	As explained above, we would prefer to make the change.



Q4: Have you identified similar changes required in other parts of TS 38.213? 
	Company
	Yes or no
	Comment

	Nokia, NSB
	
	There are tons of places in the 38.213 where the specification says DCI format, when it actually means the DCI, not the format of the DCI. However, there is no need to start fixing these as typically there is no risk of misinterpretation.

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Ref129681832]Conclusions
Based on the email discussion, 9 companies provide feedback and there is common understanding that the intention of the RAN1#94 agreement is to limit the number of DCIs instead of the number of DCI formats for each of the RNTIs per slot for a given UE. 
Regarding whether the current specification has captured the RAN1#94 agreement, there are different views. 6 companies hold the view the current specification has already capture the agreement while 3 companies think the agreement has not been captured exactly. Despite of this, the majority of the companies think there is no need to change the specification.
Given that there is common understanding on the intention of the specification which can also be verified by TS 38.202, the moderator would like to recommend to reject the CR and close the discussion.
On Nov 16th, the Chairman concluded with rejecting the draft CR and closing this email thread.
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Appendix: Proposed CR in R1-2110870
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A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI or a TC-RNTI on the primary cell
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s), and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or CS-RNTI(s).
For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 
For a DL BWP, if a UE is not provided searchSpaceOtherSystemInformation for Type0A-PDCCH CSS set, the UE does not monitor PDCCH for Type0A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type0A-PDCCH CSS set are given in Table 10.1-1.
For a DL BWP, if a UE is not provided ra-SearchSpace for Type1-PDCCH CSS set, the UE does not monitor PDCCH for Type1-PDCCH CSS set on the DL BWP. If the UE has not been provided a Type3-PDCCH CSS set or a USS set and the UE has received a C-RNTI and has been provided a Type1-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set.
If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2-PDCCH CSS set are given in Table 10.1-1.
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in Clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
If a UE monitors PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI and the UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set based on the search space set associated with the value of searchSpaceID. 
The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the CORESET configured by pdcch-ConfigSIB1 in MIB, the DM-RS antenna port associated with corresponding PDSCH receptions, and the corresponding SS/PBCH block are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the UE is not provided a TCI state indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in the CORESET. The value for the DM-RS scrambling sequence initialization is the cell ID. A SCS is provided by subCarrierSpacingCommon in MIB.
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/3-PDCCH CSS set or in a USS set if a DM-RS for monitoring a PDCCH in a Type1-PDCCH CSS set does not have same QCL-TypeD properties [6, TS 38.214] with a DM-RS for monitoring the PDCCH in the Type0/0A/2/3-PDCCH CSS set or in the USS set, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH CSS set or with an associated PDSCH. 
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, 
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI.
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.
