3GPP TSG RAN WG1 Meeting #92
R1-1802786
Athens, Greece, February 26 – March 2, 2018
Agenda Item:
6.2.1.2.7
Source:
Huawei, HiSilicon
Title:
Text proposal on collision between PUCCH format 1/1a/1b/3 and sPUCCH/sPUSCH
Document for:
Discussion and decision 
1 Introduction

In the RAN1#90 meeting, the following agreements were achieved: 
Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3

· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.

· The UE shall not resume the dropped/stopped transmission

Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3

· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission.

· The UE shall not resume the dropped/stopped transmission

In the current 36.213, the bullet “The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission” in the above agreements is not captured in TS 36.213[1]. The contribution firstly provides the analysis on the consequence if the above bullet is not captured, and concludes that dropping PUCCH format 1/1a/1b/3 at slot boundary should be captured in 36.213. Then the corresponding text proposal is provided in section 3. 
2 Consequence if PUCCH format 1/1a/1b/3 dropped at a slot boundary not captured
During the discussion online and offline, the following three motivations are observed to achieve the agreement that the UE should strive to drop PUCCH format 1/1a/1b/3 dropped at a slot boundary:
· Avoid the inter-UE interference due to non-orthogonal OCC
As shown in Figure 1, for the collision of sPUCCH with PUCCH format 1/1a/1b/3, dropping PUCCH format 1/1a/1b/3 at a slot boundary can avoid the inter-UE interference. Otherwise, if PUCCH format 1/1a/1b/3 is dropped in the middle of a slot, the orthogonality based on OCC cannot be maintained and thus it will result in inter-UE interference. In the current spec, it only defines that subframe-based PUCCH transmission is dropped without any further description on the dropping behavior, then UE may interpret it as it can drop PUCCH format 1/1a/1b/3 in any symbol, which will cause inter-UE interference. 
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Figure 1. PUCCH format 1/1a/1b/3 dropped at a slot boundary
· Provide the possibility of improving the reliability for 1ms HARQ-ACK reporting
If the sPUCCH(s) are colliding with PUCCH only on one slot, the transmission of other slot of PUCCH can provide the chance to improve the reliability for 1ms HARQ-ACK reporting, because it is possible that HARQ-ACK on that slot can be transmitted correctly. If only following what defined in the current spec, the UE will drop in the middle of a slot, which would make it very difficult to decode the HARQ-ACK on the transmitted symbols correctly.  
· Aligned behavior between eNB and UE

Our understanding of this agreements is that even though in principle the subframe-based PUCCH transmission will be dropped when colliding with slot/subslot-based PUCCH, the UE may still have a chance to transmit the subframe-based PUCCH in the first slot and only drop the 2nd slot of subframe-based PUCCH when the slot/subslot-based PUCCH transmission happens in the 2nd slot. In addition, the eNB may expect to receive the subframe-based PUCCH for the 1st slot if the slot/subslot-based PUCCH happens in the 2nd slot, especially when subslot PUCCH is transmitted in a later part of the 2nd slot. If only following what defined in the current spec, the UE will not transmit subframe-based PUCCH and the eNB will expect no subframe-based PUCCH even though the UE is able to transmit it. Thus it is different from the above agreements.
Proposal: “In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH/sPUSCH in the same subframe on a given carrier for a UE , the UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission” should be captured in TS 36.213. 
3 Text proposal in section 10.1 of TS 36.213
-------------------------------------------Start of text proposal ---------------------------------------------------------
For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH in a subframe, the subframe-based PUCCH transmission is dropped. The UE may drop the subframe-based PUCCH format 1/1a/1b/3 at a slot boundary before the start of the slot/subslot-based PUCCH transmission. If the slot/subslot-based PUCCH contains valid SR resources, SR that was prepared as part of the subframe-based PUCCH transmission is transmitted on the slot/subslot-based PUCCH. The UE shall transmit the corresponding HARQ-ACK response using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH

-
in case subslot-based PUCCH is used

-
in case slot-based PUCCH is used if the bundling is configured for the cell.

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit subframe-based PUCCH in a given subframe if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe. The UE may drop the subframe-based PUCCH format 1/1a/1b/3 at a slot boundary before the start of the slot/subslot-based PUCCH transmission. The UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH on PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH

-
in case subslot-based PUSCH is used

-
in case slot-based PUSCH is used if the bundling is configured for the cell.

-------------------------------------------End of text proposal -----------------------------------------------------------
4 Conclusion
The contribution firstly provides the analysis on the consequence if “The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission” in the achieved agreements is not captured, and concludes that dropping PUCCH format 1/1a/1b/3 at slot boundary should be captured in 36.213 [1]. Then the corresponding text proposal is provided in section 3

Proposal: “In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH/sPUSCH in the same subframe on a given carrier for a UE , the UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission” should be captured in TS 36.213. 
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