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1. [bookmark: _Ref449341288][bookmark: _Toc273549427]Introduction
In the Ran1 AH 1801 meetings, the following agreement and WA were made for UCI piggyback PUSCH [1]:
Agreements:
· DCI 0-0 doesn’t contain DAI
· DCI 1-0 contains a 2-bit counter DAI but doesn’t contain total DAI
In this document, we discuss the issues on semi-static and dynamic codebook over PUSCH and DAI in fallback DCI.
2. Discussion
Semi-static codebook in PUSCH
窗体顶端
窗体底端
[bookmark: _Toc505859739]窗体顶端
The semi-static codebook overhead is always relatively large. For example, even though 1 or 0 TBs are scheduled in the scheduling window corresponding to the semi-static codebook, the UE always needs to feed back the semi-static codebook in the PUSCH.窗体顶端
We also note that in the latest TS38.213 there is a description below (they have not been previously agreed). These are to reduce the semi-static codebook overhead in some specific cases.窗体顶端
We also note that in the latest TS38.213 there is a description below (they have not been previously agreed). These are to reduce the semi-static codebook overhead in some specific cases.窗体顶端
窗体顶端
[bookmark: OLE_LINK2][bookmark: _GoBack]The semi-static codebook overhead is always relatively large. According to the existing TS 38.213, when the semi-static codebook is configured and required to be transmitted in the PUSCH, the UE always needs to feed back a semi-static codebook even if the base station does not schedule any TB within the scheduling window corresponding to the semi-static codebook, regardless of whether the UL grant for the PUSCH contains DAI.
For example, even though 1 or 0 TB is scheduled in the scheduling window corresponding to the semi-static codebook, the UE always needs to feed back the semi-static codebook in the PUSCH. We also note that in the latest TS38.213 [2] there is a description below (they have not been previously discussed). These are also to reduce the semi-static codebook overhead in some specific cases.
[bookmark: _Ref497329097][bookmark: _Toc505859737]9.1.2	Type-1 HARQ-ACK codebook determination
This subclause applies if the UE is configured with HARQ-ACK-codebook=semi-static.
[bookmark: OLE_LINK8][bookmark: OLE_LINK24]If a UE receives only a PDSCH on the PCell, the UE determines a HARQ-ACK codebook only for the PDSCH. The following procedures for a HARQ-ACK codebook determination apply when the UE does not receive only a PDSCH on the PCell.
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.2.1 except that HARQ-ACK-spatial-bundling-PUCCH is replaced by HARQ-ACK-spatial-bundling-PUSCH.


[bookmark: OLE_LINK29]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.2.1when a value of the DAI field in DCI format 0_1 is . The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when .
......
窗体顶端
In the subclause about "If a UE receives only a PDSCH on the PCell, the UE determines a HARQ-ACK codebook only for the PDSCH.", If the UE fails to detect one additional DCI, it will cause the UE and the base station to misunderstand the size of the codebook. It also leads to inconsistent understanding of puncturing or rate matching between the UE and the base station for the PUSCH. So we think it should be solved. Below we give some ways to reduce the overhead of semi-static codebooks.
[bookmark: OLE_LINK28]A solution to avoid misunderstanding of semi-static codebook size:
[bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK30][bookmark: OLE_LINK11]When the semi-static codebook is configured and transmitted through the PUSCH, if the base station schedules only one TB or does not schedule any TB in the scheduling window corresponding to the semi-static codebook, the base station sets the 1 bit DAI to “0” in the DCI (DCI format 0_1) for scheduling the PUSCH. Thus, one HARQ-ACK codebook is securely generated and transmitted through the PUSCH. Otherwise, the base station sets 1bit DAI to “1”, so a semi-static codebook is generated and transmitted through PUSCH. The one HARQ-ACK codebook described above can be formed according to the actual reception and decoding of the UE. For example, when the 1bit DAI is set to 0, if a TB is received, the ACK or NACK can be determined according to the decoding. When the 1bit DAI is set to 0, if no TB is received, the UE feeds back a NACK.
[bookmark: OLE_LINK25][bookmark: OLE_LINK33]The above approach can significantly reduce the semi-static codebook overhead in the corresponding cases, e.g. when the base station does not schedule any TB and the base station schedules only one TB.
[bookmark: OLE_LINK27][bookmark: OLE_LINK47]Proposal 1:  If the UE is configured with HARQ-ACK-codebook=semi-static:
[bookmark: OLE_LINK38][bookmark: OLE_LINK19][bookmark: OLE_LINK34]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK semi-static codebook when a value of the 1bit DAI field in DCI format 0_1 is 1. 
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generate one HARQ-ACK codebook for the received1 or 2 TB(s) according to the decoding result of the TB when a value of the 1bit DAI field in DCI format 0_1 is 0.
[bookmark: OLE_LINK53]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, if a UE does not receive any TB, the UE generates NCW bit NACK according to the number NCW of CW configured by the UE when a value of the 1bit DAI field in DCI format 0_1 is0.
[bookmark: OLE_LINK10][bookmark: OLE_LINK9]Corresponding if a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 0 when the base station schedules only one TB or does not schedule any TB in the scheduling window corresponding to the semi-static codebook, otherwise, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 1.
[bookmark: OLE_LINK7]Proposed change for the issue 
Based on the above, the following the proposal for Section 9.1.2 and 9.1.2.2 of 38.213(R1-1801293 TS 38213_v1500 CR)
-------------------------------------------Text Proposal for 9.1.2 and 9.1.2.2 in TS 38.213-------------------------
	[bookmark: _Toc505848919][bookmark: _Toc505848921]9.1.2	Type-1 HARQ-ACK codebook determination
This subclause applies if the UE is configured with HARQ-ACK-codebook=semi-static.
If a UE receives only a PDSCH on the PCell, the UE determines a HARQ-ACK codebook only for the PDSCH. The following procedures for a HARQ-ACK codebook determination apply when the UE does not receive only a PDSCH on the PCell.

9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.2.1 except that HARQ-ACK-spatial-bundling-PUCCH is replaced by HARQ-ACK-spatial-bundling-PUSCH.

[bookmark: OLE_LINK22][bookmark: OLE_LINK50]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.2.1when a value of the DAI field in DCI format 0_1 is. 

[bookmark: OLE_LINK49][bookmark: OLE_LINK51][bookmark: OLE_LINK44]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1,Tthe UE does not generate aone HARQ-ACK codebook forthereceived multiplexing1 or 2 TB(s)according to the decoding result of the TB in the PUSCH transmission whena value of the DAI field in DCI format 0_1 is.

[bookmark: OLE_LINK52]If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1,if a UE does not receive any TB, the UE generates NCW bit NACK according to the numberNCW of CW configured by the UE whena value of the DAI field in DCI format 0_1 is.
Note:Corresponding if a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 0 when the base station schedules only one TB or does not schedule any TB in the scheduling window corresponding to the semi-static codebook, otherwise, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 1.



UL fallback DCI without UL DAI
[bookmark: OLE_LINK26]In the current TS38.213, if the UL grant does not include the total DAI, the UE can determine HARQ-ACK dynamic codebook follow the way that UE transmits HARQ-ACK dynamic codebook using PUSCH. There are still problems with this solution. The reliability of total DAI only depends on the scheduling in the last slot, especially when there is only one carrier. A similar problem, the UE generates the dynamic HARQ-ACK codebook in the same manner as when the UE transmits HARQ-ACK using PUCCH. However, there are still some issues in accordance with the DL DAI to form a dynamic codebook. For example, the reliability of DAI total will depend on the PDSCH scheduling in the last slot. Although it was agreed "No additional reliability enhancements" from the CA at Ran1 # 91 meeting, the problem will be worse in case of only one carrier. Once the DAI total in PDSCH is lost by the UE, the dynamic codebook size will be not usable.
[bookmark: OLE_LINK45][bookmark: OLE_LINK31][bookmark: OLE_LINK20][bookmark: OLE_LINK32]Several possible ways can be considered to improve dynamic codebook through PUSCH. These methods will help the reliability of DAI reception, especially when only one carrier is configured for the UE.
[bookmark: OLE_LINK21][bookmark: OLE_LINK4][bookmark: OLE_LINK43][bookmark: OLE_LINK41][bookmark: OLE_LINK39][bookmark: OLE_LINK5][bookmark: OLE_LINK3][bookmark: OLE_LINK6][bookmark: OLE_LINK40]Alt1: If a UE multiplexes dynamic HARQ-ACK codebook in a PUSCH transmission, UE is not expected that the PUSCH is scheduled by fallback DCI, at least when only one carrier is configured for the UE.
[bookmark: OLE_LINK12][bookmark: OLE_LINK14][bookmark: OLE_LINK42]Alt2: If a UE multiplexes dynamic HARQ-ACK codebook for multiple TBs in a PUSCH transmission, UE is expected none of the multiple TBs in PDSCH during the code-book determination period is scheduled by fallback DCI. Otherwise, the PUSCH cannot be scheduled by the uplink fallback DCI with UL DAI, at least when only one carrier is configured for the UE.
[bookmark: OLE_LINK15]Alt3: If a UE multiplexes dynamic HARQ-ACK codebook for multiple TBs in a PUSCH transmission, PUSCH is scheduled by fallback DCI without UL DAI and UE generates HARQ-ACK codebook according to the semi-static codebook, at least when only one carrier is configured for the UE. This will make dynamic HARQ-ACK codebooks to be switched to semi-static HARQ-ACK codebooks by UL fallback DCI.
[bookmark: OLE_LINK16]In Alt1~2, the UL fallback DCI without UL DAI is restricted to use for the PUSCH from different perspectives so that the UL DAI can be transmitted to ensure that a dynamic codebook is generated. Alt1 ~ 2 is relatively simple. If one of them is recognized, the corresponding restrictions should be clearly defined in the UE procedure. Among them, Alt1 has minimum change. Alt3 is proposed to avoid the above problems. Alt3 need more changes than others. But it can be considered to address both problems.
In summary, we prefer Alt1 and Alt3 for multiplexed HARQ-ACKs transmission over PUSCH. We think Alt1 should be acceptable but does not fully resolve problems Alt3 can be considered for single carrier. In addition, reliability issues are also need to be considered for dynamic codebook transmission over PUCCH, especially when only one carrier is configured for the UE.
[bookmark: OLE_LINK48][bookmark: OLE_LINK23][bookmark: OLE_LINK46]Proposal 2: The way to increase reliability should be well supported for the dynamic codebook through the PUSCH. If a UE multiplexes dynamic HARQ-ACK codebook in a PUSCH, UE is not expected that the PUSCH is scheduled by fallback DCI, at least when only one carrier is configured for the UE.

3. Conclusion
The semi-static codebook overhead is always relatively large. For example, even though only 1 or 0 TB is scheduled in the scheduling window corresponding to the semi-static codebook, the UE is always required to feed back the semi-static codebook in the PUSCH. In the above, we discuss a way to reduce the semi-static codebook overhead in some cases by reusing the existing signaling to significantly reduce the semi-static codebook overhead. We also discuss the reliability of dynamic codebook in a PUSCH, especially when only one carrier is configured.
Based on the analysis given above, we have the following proposal:
Proposal 1:  If the UE is configured with HARQ-ACK-codebook=semi-static:
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK semi-static codebook when a value of the 1bit DAI field in DCI format 0_1 is 1. 
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generate one HARQ-ACK codebook for the received1 or 2 TB(s) according to the decoding result of the TB when a value of the 1bit DAI field in DCI format 0_1 is 0.
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, if a UE does not receive any TB, the UE generates NCW bit NACK according to the number NCW of CW configured by the UE when a value of the 1bit DAI field in DCI format 0_1 is0.
Corresponding if a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 0 when the base station schedules only one TB or does not schedule any TB in the scheduling window corresponding to the semi-static codebook, otherwise, the base station sets a value of the 1bit DAI field in DCI format 0_1 is 1.
Proposal 2: The way to increase reliability should be well supported for the dynamic codebook through the PUSCH. If a UE multiplexes dynamic HARQ-ACK codebook in a PUSCH, UE is not expected that the PUSCH is scheduled by fallback DCI, at least when only one carrier is configured for the UE.
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[1] Chairman's Notes RAN1 201801 AdHoc final
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