3GPP TSG RAN WG1 Meeting #92bis
R1-1803720
Sanya, China, April 16 – 20, 2018
Agenda Item:
6.2.1.2.3
Source:
Huawei, HiSilicon

Title:
Aspects related to UL control channel
Document for:
Discussion and decision 

1 Introduction

In the previous meetings, agreements on UL control channel were achieved and the corresponding specifications are approved by RAN plenary meeting and updated after RAN1#92 meeting according to the endorsed text proposals.
The contribution provides a summary of text proposals on aspects related to UL control channel based on the latest specification. A brief summary of the TPs are as shown in the table below. Some of them were discussed offline and the corresponding offline TP number are also provided here. 

	Treated aspects
	Affected specification and clause
	Offline TP #

	Correction on mapping to physical resources for slot-SPUCCH format 1/1a/1b with frequency hopping
	36.211 section 5.4A.5
	27

	Correction on UCI on PUSCH in 36212
	36.212 section 5.2.2.8
	36


In addition, SPUCCH repetition is proposed in section 4.
2 Correction on mapping to physical resources for slot-SPUCCH format 1/1a/1b with frequency hopping
In section 5.4A.5 of TS36.211 [1], 
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n

 for slot-SPUCCH format 1, 1a, 1b with frequency hopping enabled is determined according to Table 5.4A.5-2.

Table 5.4A.5-2: 
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n

 for slot-SPUCCH format 1, 1a, 1b with frequency hopping enabled, and for slot-SPUCCH format 3

	Slot number
	Slot-SPUCCH format

	
	Format 1/1a/1b with frequency hopping enabled
	Format 3
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An example based on Table 5.4A.5-2 shown in Figure 1. In Figure 1, the pattern of slot-SPUCCH in yellow (m=1) is {D R R D | D R D} for the first slot and {D R D | D R R D} for the second slot, which is not aligned with the agreement. In addition, slot-SPUCCH in yellow is overlapped with slot-SPUCCH in pink (m=0) on PRB 99 of symbol#4 and there is nothing on PRB 0 of symbol#4, which leads to unbalanced resource allocation. Therefore, we propose to modify the current Table 5.4A.5-2 to capture the agreement. Details are in the text proposal (R1-1804410, [2]), which was discussed offline and supported by Huawei, HiSilicon, Ericsson and LGE.
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Figure 1. Mapping according to current Table 5.4A.5-2
Proposal 1:  Revise Table 5.4A.5-2 in TS36.211 to correctly reflect the agreement of {D R D | D R R D} for the first slot and {D R R D | D R D} for the second slot.  The details are in the text proposal (R1-1804410, [2]).
3 Correction on UCI on PUSCH in 36.212
The following two aspects are discussed:

· As the sTTI on FS3 is not in the objectives of the WID, therefore, the LAA related aspects should not be applied to slot/subslot PUSCH.

· For UCI mapping on sPUSCH, we have following agreement:

Agreement:

Re-use the legacy mapping rule of UCI on 1ms PUSCH for UCI mapping on 1-slot sPUSCH.
Therefore, the text proposal is proposed. Details are in the text proposal (R1-1804420, [3]), which was discussed offline and supported by Huawei, HiSilicon, LGE and Qualcomm.
Proposal 2: revise section5.2.2.8 in 36.212 . The details are in the text proposal (R1-1804420, [3]).
4 Discussion on subslot-SPUCCH repetition
For a UE configured with {2,2} sTTI length, the required SNR achieved 1% ACK missed for subslot-PUCCH carried up to 2 bits HARQ-ACK is shown in Table 1.

Table 1. Required SNR achieved 1% ACK missed
	
	Required SNR

	subslot-PUCCH carried 1 bit (by format 1a)
	1.1 dB

	subslot-PUCCH carried 2 bit (by format 1b)
	2.5 dB


Since the required SNR in Table 1 is higher than the Q-value (i.e., cell-edge UE SINR) used for subslot-PUCCH, it means the subslot-PUCCH can not satisfy the requirement of sTTI coverage. Therefore, subslot-PUCCH repetition is necessary to improve the coverage of UE configured with {2, 2} sTTI length.

Table 2.  UL and DL Q-values (5-percentile SINR)

	
	Q (dB)

	DL SINR
	-2.6

	PUSCH
	2.5

	Subframe-PUCCH
	-4.1

	Slot-PUCCH
	-2.8

	Subslot-PUCCH
	-1.7


Proposal 3: Subslot-PUCCH repetition needs to be supported in sTTI system to improve the coverage. The details are in the paper (R1-1804411, [4]).

5 Conclusion
The contribution mainly discusses remaining issues on UL control. Based on the discussion, we have the following proposal:

Proposal 1:  Revise Table 5.4A.5-2 in TS36.211 to correctly reflect the agreement of {D R D | D R R D} for the first slot and {D R R D | D R D} for the second slot.  The details are in the text proposal (R1-1804410, [2]).
Proposal 2: revise section5.2.2.8 in 36.212 . The details are in the text proposal (R1-1804420, [3]).
Proposal 3: Subslot-PUCCH repetition needs to be supported in sTTI system to improve the coverage. The details are in the paper (R1-1804411, [4]).
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