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Introduction
For this meeting, in total 6 contributions were submitted on the aspects for CQI and MCS [1]-[6]. This contribution summarizes the views of different companies (inferred from the submitted contributions) on issues of CQI and MCS. In RAN #78, NR specification related to NSA was completed. However, as per chairman’s guidelines RAN1 will continue to focus on stabilizing the basic and essential features in in RAN1#93. Hence in this contribution, we focus mainly on the essential features in this summary report.
We describe the summary in multiple sections such as
a. Signaling aspects related to Pi/2 BPSK
b. Default MCS Table for DCI format 1_0 
c. Remaining issues regarding CQI Determination 

The summary on each of these topics is explained in separate sections below.
 Signalling Aspects Related to Pi/2 BPSK
In RAN1#93, four companies raised concerns about the existing text in TS 38.214 about the pi/2 BPSK support for PUSCH when transform precoding is enabled [1], [2], [5] and [6].  With the existing text, there is an ambiguity during the handovers as the UE capability is known after the NAS attach and eh UE capability is not known to the serving gNB. This causes a mismatch between the gNB  and UE as the UE might think that MCS  entries 1 , 2 and 28  corresponds to pi/2 BPSK  even though gNB schedules these entries with QPSK modulation.   One option is to introduce a higher layer signaling such that the network can configure the pi/2 BPSK capable UE to use pi/2 BPSK for MCS entries 1, 2 and 28  otherwise q=2 is assumed as default. At least 3 companies support this signaling [1], [5] and [6]. The other option is to have some kind of scheduling restriction that if the gNB can’t schedule the UE with pi/2 BPSK use DCI format 0_0, which has a default value of q=2 for MCS entries 1,2, and 28 [2].

Option 1: Supported by Qualcomm, AT&T, Huawei &HiSilicon, ZTE, Ericsson, LGE, Samsung
· for MCS index 0,1, and 28, q is configurable by higher layer parameter PUSCH-tp-Qmin depending on whether UE is capable of pi/2 BPSK modulation; if this has not been configured then q is assumed to be 2 capable of pi/2 BPSK modulation; if this has not been configured then q is assumed to be 2

Option 2: Supported by Vivo
· Introduce a scheduling restriction such that if PUSCH is assigned by DCI format 0_0, q=2. Once gNB can’t support pi/2-BPSK, while UE has reported to support pi/2 BPSK, then gNB proactively falls back with format 0_0.

However, in our view, option 1 gives more flexibility to the gNB vendors and with the introduction of this signaling, we can improve the coverage even using DCI format 0_0 as the network can configure to use pi/2 BPSK modulation if the UE is capable of pi/2 BPSK modulation.
Hence the following proposal is recommended 
Proposal 1:  Agree on Option 1 to introduce a higher layer parameter and following text proposal 

	Text proposals for TS 38.214  Section 6.1.4.1
6.1.4.1	Modulation order and target code rate determination
-	for MCS index 0, 1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
-     for MCS index 0, 1 and 28, if  higher layer parameter PUSCH-tp-Qmin is configured, q = 1; otherwise q= 2




Default MCS Table for DCI Format 1_0 and Format 0_0
[bookmark: _Ref378529477]In the previous meeting the following agreements were made
Agreement:
· For PDSCH scheduled by DCI format 1_0, UE assumes the default 64QAM table regardless of RRC configuration
· For PUSCH scheduled by DCI format 0_0, UE assumes the default 64QAM table regardless of RRC configuration

Agreement:
· For PDSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, UE assumes 64 QAM MCS table 
· For PUSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, SP-CSI C-RNTI, UE assumes 64 QAM MCS table
However [4] mentions that these agreements were not captured in TS 38.214.  In our view the current text in TS 38.214 already captures the agreement and no change is needed.
Conclusion: No change is required in TS 38.214 regarding the default MCS Tables for DCI format 1_0 and DCI format 0_0
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Remaining Issues Regarding CQI Definition
Contribution [3] mentions that the entry corresponding to CQI 1 is valid only if the UE is configured with 4 DMRS symbols and Xoh=18, otherwise the entry does not match with the lowest MCS entry in terms of spectral efficiency. Hence Ericsson proposes to interpret the CQI entry 1 based on the DMRS configuration. We do agree with their analysis, however in our view this change is more an enhancement and the specification is not broken with the current text in the specification. Another option is to simplify the CQI definition so that the target code rate conveyed in the CQI index is used directly to determine the transport block size used in the CQI assumption.    We need further discussion on the following alternatives 
Proposal 2: Discuss on the following Alternatives for CQI definition 

Alt 1: Adopt the following TP:  (Supported by E//, AT&T)
	Text proposals for TS 38.214 Section 5.2.2.1:
A combination of modulation scheme and transport block size corresponds to a CQI index if:
-	the transport block size is combination could be signaled for transmission on the PDSCH in the CSI reference resource according to the Transport Block Size determination described in Subclause 5.1.3.2, with the target code rate and modulation scheme as indicated by the CQI index and 
-	the modulation scheme is indicated by the CQI index, and 
-	the combination of transport block size and modulation scheme when applied to the reference resource results in the effective channel code rate which is the closest possible to the code rate indicated by the CQI index. If more than one combination of transport block size and modulation scheme results in an effective channel code rate equally close to the code rate indicated by the CQI index, only the combination with the smallest of such transport block sizes is relevant.

< Unchanged parts are omitted >




Alt 2:  If the UE is not configured with a maximum of 4 DMRS symbols and xOverhead=18, CQI=1 is reinterpreted to mean “CQI out of range due to poor DMRS channel estimation quality”
Alt 3:  No update is required regarding the CQI definition and CQI entries, (AT&T, LGE)

Remaining Issues Regarding ‘Downlink Slot’
In Section 5.2.2.1.1 of TS38.214, the valid downlink slot is captured as follows:
	A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it is configured as a downlink slot for that UE, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource for which the CSI reporting is performed. 



Actually, the concept of “downlink slot” is undefined in NR. There is no classification of “downlink” or “uplink” for a slot. Unlike LTE, in which downlink or uplink assignment is based on the unit of subframe, NR assigns downlink or uplink transmission in the unit of symbol. The slots containing symbols classified as “downlink” can be a valid downlink slot, especially for the cases where the reference resource is in the same slot as the corresponding CSI request. For this reason, 
Conclusion: This issue will be treated in CSI reporting session.
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In this contribution we summarizes the company views on CQI and MCS indication for NR.
Based on our observations, we have the following proposal:
Proposal 1:  Agree on Option 1 to introduce a higher layer parameter and following text proposal 

	Text proposals for TS 38.214  Section 6.1.4.1
6.1.4.1	Modulation order and target code rate determination
-	for MCS index 0, 1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
-     for MCS index 0, 1 and 28, if  higher layer parameter PUSCH-tp-Qmin is configured, q = 1; otherwise q= 2



Alt 1: Adopt the following TP:  (Supported by E//, AT&T)
	Text proposals for TS 38.214 Section 5.2.2.1:
A combination of modulation scheme and transport block size corresponds to a CQI index if:
-	the transport block size is combination could be signaled for transmission on the PDSCH in the CSI reference resource according to the Transport Block Size determination described in Subclause 5.1.3.2, with the target code rate and modulation scheme as indicated by the CQI index and 
-	the modulation scheme is indicated by the CQI index, and 
-	the combination of transport block size and modulation scheme when applied to the reference resource results in the effective channel code rate which is the closest possible to the code rate indicated by the CQI index. If more than one combination of transport block size and modulation scheme results in an effective channel code rate equally close to the code rate indicated by the CQI index, only the combination with the smallest of such transport block sizes is relevant.

< Unchanged parts are omitted >




Alt 2:  If the UE is not configured with a maximum of 4 DMRS symbols and xOverhead=18, CQI=1 is reinterpreted to mean “CQI out of range due to poor DMRS channel estimation quality”
Alt 3:  No update is required regarding the CQI definition and CQI entries, (AT&T, LGE)
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