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1 Introduction

In RAN1 #104b-e meeting, the following email discussion is assigned by Chairman to discuss “[104b-e-NR-7.1CRs-01] Clarification on DAI Size in DCI Format 1_1 for CA”. The email thread is triggered by Issue #10 and originates from the discussion paper in [1].

2 Phase 1: Discussion

2.1 Background

In TS38.212v15.10.0 Section 7.3.1.2.2, the bitfield of “Downlink assignment index” in DCI format 1_1 is specified as follows.

	-
Downlink assignment index – number of bits as defined in the following

-
4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;

-
2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 bits are the counter DAI;

-
0 bits otherwise.


In TS38.213v15.13.0 Section 9, HARQ-ACK procedure extension from CA with single PUCCH group to CA with two PUCCH groups is specified as follows.

	If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group

-
When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.
-
When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.


However, there is no clear linkage between two specifications so it’s not clear that the DAI size of DCI format 1_1 is based on the number of serving cells within a PUCCH group or across PUCCH groups in carrier aggregation. Considering the scenario of CA with two PUCCH groups, where dynamic HARQ-ACK codebook is configured and there is only one serving cell in one of the PUCCH groups, there could be two options for the DAI size determination in DCI format 1_1 for the PUCCH group with single serving cell.

· Option #1: DAI size determination for DCI format 1_1 is based on the number of serving cells within a PUCCH group in CA

· Option #2: DAI size determination for DCI format 1_1 is based on the number of serving cells across PUCCH groups in CA

Though the cited specification text in TS38.213 Section 9 implies interpretation #1, current testing equipment follows interpretation #2.

2.2 Company views

In order to conclude this discussion, companies are encouraged to share their views on the questions below.

Q1: What is the intended interpretation for DAI size determination for DCI format 1_1 in CA?

· Interpretation #1: DAI size determination for DCI format 1_1 is based on the number of serving cells within a PUCCH group in CA
· Interpretation #2: DAI size determination for DCI format 1_1 is based on the number of serving cells across PUCCH groups in CA
	Company
	Supporting Interpretation
	Comments

	Samsung
	Interpretation #1
	It can be inferred from the specs that the procedures are applied within a PUCCH groups

	CATT
	Interpretation #1
	Interpretation #1 is the intended interpretation. Otherwise, in Rel-16, considering that a separate HARQ-ACK codebook type can be configured for secondary PUCCH group, it is unclear how to determine the DAI size according to interpretation #2.

	NTT DOCOMO
	Interpretation #1
	HARQ-ACK CB construction is performed per PUCCH group, and hence DAI is defined as feature per PUCCH group. Based on this, interpretation #1 should be straightforward.

	vivo
	Interpretation #1
	The design intention is Interpretation #1.

	WILUS 
	Interpretation #1
	HARQ-ACK CB is constructed per PUCCH group not across PUCCH groups. 

	Spreadtrum
	Interpretation #1
	It is within a PUCCH groups when HARQ-ACK related procedure is defined. So we think it is clear that DAI length also depends on the number of serving cells in the associated PUCCH cell group. 

	ZTE
	Interpretation #1
	Similar view as above companies, it should be Interpretation#1 based on the procedures for HARQ-ACK codebook construction. 

	Huawei, HiSilicon
	Interpretation #1
	Agree with the majority that interpretation #1 is the intended UE assumption.

	Intel
	Interpretation #1
	We share similar view as other companies that HARQ-ACK codebook is constructed per PUCCH group. 

	Qualcomm
	Interpretation #1
	Agree with the majority view that HARQ-ACK codebook is defined within each PUCCH group.

	Apple
	Interpretation #1
	

	Ericsson
	Interpretation # 1
	Agree with the majority view that HARQ-ACK codebook is defined within each PUCCH group.


Q2: Do you think a CR is necessary for this issue? Please share your view based on the following options.

· Option 1: Draft a CR based on RAN1 understanding in Q1. For Rel-15 or/and Rel-16 CR?
· Option 2: Capture a RAN1 conclusion in the chairman’s notes
	Company
	Supporting Option
	Rel-15 or/and Rel-16 CR if necessary?
	Comments

	Samsung
	Option 2
	No
	Current spec is clear

	CATT
	Option 1
	Rel-15 and Rel-16
	We prefer to have a CR to make the spec clearer.

	NTT DOCOMO
	Option 1
	Both
	To avoid confusion and re-discussion in future meeting. But only conclusion is also OK.

	vivo
	Option 2 (1st)

/Option 1(2nd)
	Rel-15 and Rel-16
	It is true that the text in 212 is not clear regarding which interpretation is applied. But the text in 213 is clear, and implementation can understand which interpretation should be applied by reading both specs together. In this sense, having a conclusion could be enough.

On the other hand, we are also OK to make the spec crystal clear. 

	WILUS
	Option 2
	No
	Conclusion in the chair’s notes seems to be ok. For Rel-16 CR, the same change is needed for DCI format 1-2. 

	Spreadtrum
	Option 1
	Rel-15 and Rel-16
	A CR is preferred to make the spec clearer and further misunderstanding. 

	ZTE
	Option 2
	
	Interpretation #1 is the only feasible interpretation, and there would be no ambiguity if no CR is adopted. 

We would be also ok for a Rel-16 CR.  

	Huawei, HiSilicon
	Option 1
	Both
	We have a slight preference to have a CR to resolve this issue. 

	Intel
	Option 2
	
	We slightly prefer to have a conclusion for this for 212. The text in 213 is clear.

	Qualcomm
	Option 1
	Both
	This is not a trivial issue. It might be better to clarify the spec if there is a consensus understanding.

	Apple
	Option 1
	Rel-15 and Rel-16
	We think it is better to clarify in the specifications.

	Ericsson
	Option 1
	Both
	Although there should not be misunderstanding consideration the specifications together as vivo explained, if this issue creates inconsistency in implementation by different UE vendors, it is better to clarify that with CR and avoid potential problems in testing/fields, etc.


Q3: Any other issue or suggestion? Please provide your comments if any in the following table.
	Company
	Comments

	
	

	
	


2.3 Summary of Phase 1 discussion
The outcome of phase 1 discussion is summarized as follows.

· 13 companies provided feedback and all agree that Interpretation #1 is correct.
· Regarding whether CR is necessary, 5 companies think a conclusion in the chairman’s notes is sufficient while 9 companies believe it is beneficial to have a CR to make the spec crystal clear. Considering that no company shows strong concern about having a CR, we suggest RAN1 capture Interpretation #1 in spec to avoid confusion and re-discussion in future meetings. The companies’ views are listed below for check.
· Option 1: Draft a CR based on RAN1 understanding in Q1
· (9) Rel-15 & Rel-16 CRs: CATT, NTT DOCOMO, vivo (2nd), Spreadtrum, Huawei, Qualcomm, Apple, Ericsson, MTK
· (1) Rel-16 CR only: ZTE (2nd)
· Option 2: Capture a RAN1 conclusion in the chairman’s notes
· (5) Samsung, vivo (1st), WILUS, ZTE (1st), Intel
3 Conclusion
The following text proposals are agreed.
· For DAI size determination in DCI format 1_1 in Rel-15:

[image: image1]
· For DAI size determination in DCI format 1_1/1_2 in Rel-16:

[image: image2]
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If the UE is configured with a PUCCH-SCell, the number of serving cells is determined within a PUCCH group.








If the UE is configured with a PUCCH-SCell, the number of serving cells is determined within a PUCCH group.


If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.











