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The review is for Tdoc submitted in AI 7.1.3.2 Maintenance for physical uplink control channel related to long PUCCH
Summary of essential issues and corrections
After reviewing the submitted Tdoc, some remaining essential issues and corrections are identified and summarized as follows
1. Multi-slot PUCCH overlapping with single slot PUCCH
2. Switching gap before long PUCCH repetition
3. Last DCI determination
4. Multi-slot PUCCH configuration in single-slot PUCCH
5. UCI multiplexing procedure
6. Number of slots for long repetition
7. Multi-CSI resources with same capacity
8. Overlap of multi-slot PUSCH and CSI on single-slot PUCCH
9. Essential issue 10: Overlap of one PUCCH and multiple PUSCHs
10. PUCCH selection rule within one slot
Essential issue 1: Multi-slot PUCCH overlapping with single slot PUCCH
In RAN1#94bis, the following agreement was made with the following FFS.
	Agreements:
If two or more PUCCH resources overlap with each other in a slot within the same PUCCH group, and at least one of them is multi-slot PUCCH(s)  
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the PUCCH with highest UCI priority is transmitted in overlapping slot if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· UE is not expected to have a group of overlapping single-slot PUCCH(s) that do not overlap with multi-slot PUCCH to be multiplexed into a single-slot PUCCH resource that overlap with multi-slot PUCCH.


For the highlighted last bullet, the case that a multiplexed PUCCH overlaps with a multi-slot PUCCH directly is not expected by UE. Some companies (Huawei) propose same rule should also apply to the “indirect” overlapping scenario, which is the determined single-slot PUCCH should not overlap with another single-slot PUCCH overlapping with a multi-slot PUCCH at same time. The proposal is listed and also the CR is attached below:
[image: ]
[bookmark: _Ref528589684]Figure 1. A new PUCCH overlaps with a single slot PUCCH colliding with a multi-slot PUCCH
[Huawei, R1-1812182, Proposal 1]
UE is not expected to have a group of overlapping single-slot PUCCH(s) that do not overlap with a multi-slot PUCCH to be multiplexed into a single-slot PUCCH resource that overlap with another single-slot PUCCH colliding with the multi-slot PUCCH.
Huawei provides a CR in “Huawei R1-1812182 Draft CR for single and multi-slot PUCCHs overlapping”:
--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >

For each PUCCH resource in the set  that satisfies the aforementioned timing conditions, when applicable,
· the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission
· the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Subclause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
· the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource
· and the UE does not expect the first resource to overlap with a second resource overlapping with a third resource of a PUCCH transmission over multiple slots, if the first resource is obtained from a group of resource that do not overlap with either second or third resource
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

Essential issue 2: Switching gap before long PUCCH repetition
Both Nokia and Wilus mention that the switch gap. Nokia says the current TS 38.213 fails to address issues that unpaired spectrum with no semi-static UL/DL configuration and the gap between last symbol of SS/PBCH block and first symbol of PUCCH transmission, when it is configured as flexible symbol. Wilus suggest one or two flexible symbols as the DL/UL switch gap and also Ngap symbols between SS/PBCH and PUCCH. 
[Nokia, R1-1813155, Proposal 2]
[bookmark: OLE_LINK1]Nokia provides a CR: “Nokia R1-1813155 Draft CR for switching gap before long PUCCH repetition”.
Wilus provides proposals as following:
[Wilus, R1-1813530, Proposal 1&2] for section 9.2.6 of 38.213
-------------------------------------------------Unchanged part is omitted-----------------------------------------------

For unpaired spectrum and, Iif a UE is provided TDD-UL-DL-ConfigurationCommon, or is additionally provided TDD-UL-DL-ConfigDedicated, as described in Subclause 11.1, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Subclause 9.2.3 and having
-	a flexible symbol that is at least Ngap symbols after a last DL symbol or a last SS/PBCH reception symbol, where Ngap is provide by Table 8.1-2, or an UL symbol or flexible symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols or flexible symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For paired spectrum, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Subclause 9.2.3.
----------------------------------------------------- End of Text proposal-----------------------------------------------
Conclusion
· Discussed the issue before. Check section 11.1 of 38.213 and revisit this latest this week.

Conclusion
· Nokia is going to prepare a CR on that

Essential issue 3: Last DCI determination
In RAN1 #94bis meeting, a UE feature is agreed that two DCIs could be contained in one PDCCH occasion, and that will introduce the misunderstanding to decide the last DCI. In the TS 38.213 f30, the last DCI is determined by first indexing serving cells indexes and then indexing across PDCCH monitoring occasion indexes. Both Intel and ZTE discuss this issue in their contributions and similar proposals are proposed:
[Intel, R1-1812471, Proposal 1]
CORESET ID and starting CCE index of corresponding PDCCH transmissions need to be included to determine the last DCI for PUCCH resource allocation carrying HARQ-ACK feedback.
[ZTE, R1-1812381, Proposal 5] 
Last DCI determination should be in the latest monitoring occasion and distinguished by CC index, CORESET ID and CCE index.
Individual CRs are included in “Intel R1-1812471 Draft CR for last DCI determination”, “ZTE R1-1812381 Draft CR for last DCI determination”.
Essential issue 4: Multi-slot PUCCH configuration in single-slot PUCCH
In the TS 38.331, the parameter configured the number of repetition “nrofSlots” is applied for per individual format. After running the pseudo code for multiplexing single-slot PUCCHs, the format of new determined may be potentially changed to a new format with repetition. This behavior is not expected either by gNB or UE. Therefore, Sharp proposes UE should be expected to be provide with same “nrofSlots” configuration for PUCCH format 1, 3 and 4 and corresponding CR is provided.
[Sharp, R1-1813200, Proposal 2] 
A UE is expected to be provided with the same “nrofSlots” configuration for PUCCH format 1, 3 and 4 as following in Text proposal #2 for TS 38.213 subclause 9.2.5.
	[bookmark: _Toc517265066]Text proposal #2
--------- beginning of text proposal for TS 38.213 subcluase 9.2.5 
9.2.5	UE procedure for reporting multiple UCI types
<omitted>
if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 where the UE expects  for the resource.
<omitted>
multiplex UCI for resources [image: ] in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 where a UE expects  for the single resource.
set the index of the single resource to [image: ] 

<omitted>
--------- end of text proposal



Conclusion
· It is clarified that the Pseudo code in section 9.2.5 of 38.213 is only for single slot PUCCH, and any case about multi-slot PUCCH would be addressed in 9.2.6 of 38.213


Proposed agreement
· This is considered as an error case if running the Pseudo code in section 9.2.5 of 38.213 leads to an intermediate/final multi-slot PUCCH resource.



Essential issue 5: UCI multiplexing procedure 
As the procedure for resloving the overlapping PUCCHs and interpreted by the pseudo code, UCI should be multiplexed on one determined PUCCH resource if the time conditions are satisfied. If the determined PUCCH will collide another PUCCH or PUSCH, the pseudo code keeps running until there is no overlapping in this slot. Vivo thinks the UCI dropping only happens at the last step, applied on the final determined PUCCH or PUSCH resource. The reason is UE cannot confirm whether there is enough resource for the final PUCCH or PUSCH or not during the intermediate procedure. The proposal is as following:
[Vivo, R1-1812289, Proposal 6]
 It is clarified that UCI dropping is applied only on the final determined PUCCH or PUCSH resources after the execution of the pseudo code in TS38.213 Section 9.2.5.

Proposed conclusion
· [bookmark: _GoBack]It is agreed that this issue needs to be clarified and a draft CR will be prepared. (R1-1814187)


Essential issue 6: Number of slots for long repetition

Samsung proposes that it is inappropriate to use same number of repetition for different UCI payload size. Comparing with 1 bit UCI, 10 bits UCI may require more repetitions to be more reliable transmission and  could be as a reference to configure the repeat times. Specific proposal is listed as following:
[Samsung, R1-1812961, Proposal 1] 



For a PUCCH transmission with repetitions, the number of UCI bits is,  is defined for 11 UCI bits, and the actual number of slots for repetitions for a PUCCH transmission is .

Conclusion
· The proposal is discussed and further work is needed
Essential issue 7: Multi-CSI resources with same capacity
Vivo also proposes that when two multi-CSI resource is allocated, it is meaningless to configure them with same capacity. The exact proposal is describe as following:
[Vivo, R1-1812289, Proposal 1] 
A UE does not expect the higher layer parameter multi-CSI-PUCCH-ResourceList provides two multi-CSI resources with the same capacity.

Conclusion
· The spec is clear on this (Sec 9.2.5.2 of 38.213)


Essential issue 8: Overlap of multi-slot PUSCH and CSI on single-slot PUCCH
The current specification 38.213 describes collision handling between multi-slot PUSCH and single-slot HARQ-ACK on PUCCH. However, the handling rule for collision between multi-slot PUSCH and CSI on single-slot PUCCH can’t be found. It has been agreed that both HARQ-ACK and CSI in single-slot PUCCH colliding multi-slot PUSCH is piggybacked on the PUSCH in the colliding slot.
Suggested TP is contained in [NTT DOCOMO, R1-1813302, Proposal 3].
[bookmark: OLE_LINK4]Essential issue 9: Overlap of one PUCCH and multiple PUSCHs
The current specification 38.213 describes the multiplexing rule when a PUCCH overlaps with multiple PUSCHs and A-CSI is not included in any of the multiple PUSCHs. However, there is no description on the situation when A-CSI is included in at least one of the multiple PUSCHs. There may exist some ambiguities.
Suggested TP is contained in [NTT DOCOMO, R1-1813302, Proposal 4]. (There is also a similar CR zipped in [CATT, R1-1812604], although not referred in the corresponding discussion paper.)
Essential issue 10: PUCCH selection rule within one slot
After the UCI multiplexing rule based on step1 for overlapped PUCCH resources, there may still be more than two non-overlapped PUCCHs carrying different types of UCI within one slot and /or more than one long PUCCH within one slot. PUCCH selection rule should be introduced to ensure at most two non-overlapped PUCCH within one slot, and one of the two selected PUCCH should be short PUCCH if two PUCCHs are selected. Generally, the following rules can be considered:
· Rule 1: PUCCH is selected according to priority of UCI carried on the PUCCH
· The UCI priority can be HARQ-ACK>SR>CSI (the CSI priority will be used for different CSI reports)
Proposal 2-10 (CATT, R1-1812604, proposal 5) When there are multiple non-overlapped PUCCHs within one slot, at most two PUCCHs will be selected according to the priority of UCI carried on the PUCCH, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected.
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