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Introduction
During the email discussion [91-LTE-11], it was agreed that the AUL-UCI would be mapped in the same way as CQI/PMI, and a new beta offset parameter would be defined accordingly as given below: 
Proposal 3-2a: AUL is mapped to UCI the same way as CQI/PMI
-          FFS starting symbol
Proposal 3-2b: A new beta offset parameter is defined for AUL-UCI:

However, in TS 36.213 Sec. 8.6.3 [1], the set of beta-offset values related to the AUL-UCI are not those used to map CQI/PMI, but instead those used for the mapping of HARQ-ACK. 
This has two implications:
1. The agreement made during the email discussion [91-LTE-11]  has not been properly reflected in the technical specification;
2. Based on currently specified set of beta-offset values, it can happen that the number of coded modulation symbols for AUL-UCI is larger than the maximum number of REs for AUL-UCI mapping. 

Discussion 
When a UE transmits AUL-UCI information with UL-SCH on PUSCH, the UE shall determine the number of coded modulation symbols per layer for the AUL-UCI. The number of symbols is determined by several parameters, including the coding rate of UL-SCH, the value of the beta-offset, the AUL-UCI payload, the number of CRC bits, and the maximum number of REs for UCI mapping. The value of beta-offset is configurable through higher layer signaling, and the set of values are summarized in Table 8.6.3-1 of TS 36.213 [1].


With the current set of beta-offset values, which are same as the ones used in legacy-LTE for HARQ-ACK, it is possible that the number of coded modulation symbols can be larger than the maximum number of REs for UCI mapping. For instance, independently of the number of OFDM symbols for PUSCH transmission (i.e., 12, 13 or 14), if =1, and >12, the number of coded modulation symbols is always larger than the maximum number of REs for UCI mapping. However, according to the agreement made during the email discussion [91-LTE-11], the beta-offset values should be chosen from those used to map CQI/PMI in legacy-LTE, which correspond to the values provided in Table 8.6.3-3 of TS 36.213 [1]. If these values are used by reflecting the previous agreement, the number of coded modulation symbols will never be larger than the maximum number of REs for AUL-UCI mapping.
The proposed correction is as below:



-------------------------------------------------  TS 36.213 V15.3.0 ---------------------------------------------------------
[bookmark: _Toc415085501]8.6.3	Control information MCS offset determination



Offset values are defined for single codeword PUSCH transmission and multiple codeword PUSCH transmission. Single codeword subframe-PUSCH transmission offsets [image: ], [image: ] and [image: ] shall be configured to values according to Table 8.6.3-1,2,3 with the higher layer signalled indexes [image: ] if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH or if  is not configured, [image: ], and [image: ], respectively. Single codeword PUSCH transmission offset [image: ]shall be configured to values according to [Table 8.6.3-1] with the higher layer signalled index  if the UE transmits more than 22 HARQ-ACK bits on a PUSCH and  is configured. 
AUL PUSCH transmission offset for AUL-UCI  shall be configured to values according to Table 8.6.3-1 3 with the higher layer signalled index .
If the UE is configured with higher layer parameter ul-TTI-Length, 





-	slot-PUSCH transmission offsets, , and  shall be configured via higher layer parameters betaOffsetSlot-ACK-Index, betaOffsetSlot-RI-Index, and betaOffsetSlot-CQI-Index to values according to Table 8.6.3-1, Table 8.6.3-2, and Table 8.6.3-3 with the higher layer signalled indexes [image: ] if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, and [image: ], and [image: ]respectively. Slot-PUSCH transmission offset shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index  if the UE transmits more than 22 HARQ-ACK bits on a slot-PUSCH.

















-	subslot-PUSCH transmission offsets, , , , and  shall be configured via higher layer parameters betaOffsetSubslot-ACK-Index, betaOffset2Subslot-ACK-Index, betaOffsetSubslot-RI-Index, betaOffset2Subslot-RI-Index, and betaOffsetSubslot-CQI-Index to values according to Table 8.6.3-1, Table 8.6.3-2, and Table 8.6.3-3 with the higher layer signalled indexes ,  if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, and ,  and [image: ]respectively. Subslot-PUSCH transmission offset and shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index , and  if the UE transmits more than 22 HARQ-ACK bits on a subslot-PUSCH. If the Beta offset indicator field in PDCCH/SPDCCH with DCI format 7-0A/7-0B is set to 0, , and , otherwise , and .



Multiple codeword PUSCH transmission offsets [image: ], [image: ] and [image: ] shall be configured to values according to Table 8.6.3-1,2,3 with the higher layer signalled indexes [image: ] if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH or if  is not configured, [image: ] and [image: ], respectively. Multiple codeword PUSCH transmission offset [image: ]shall be configured to values according to [Table 8.6.3-1] with the higher layer signalled index  if the UE transmits more than 22 HARQ-ACK bits on a PUSCH and  is configured.
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell [image: ], and if a subframe belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, then for that subframe, the UE shall use


-	the higher layer indexes [image: ], , [image: ]and [image: ] in place of [image: ], , [image: ], and [image: ] respectively in Tables 8.6.3-1,2,3, to determine [image: ], [image: ] and [image: ] respectively for single codeword PUSCH transmissions, and


-	the higher layer indexes [image: ], , [image: ] and [image: ] in place of [image: ], , [image: ] and [image: ] respectively in Tables 8.6.3-1,2,3, to determine [image: ], [image: ] and [image: ] respectively for multiple codeword PUSCH transmissions.

Table 8.6.3-1: Mapping of HARQ-ACK offset or AUL-UCI offset values and the index signalled by higher layers
	[image: ] or [image: ] or 
	[image: ] or   

	0
	2.000

	1
	2.500

	2
	3.125

	3
	4.000

	4
	5.000

	5
	6.250

	6
	8.000

	7
	10.000

	8
	12.625

	9
	15.875

	10
	20.000

	11
	31.000

	12
	50.000

	13
	80.000

	14
	126.000

	15
	1.0




Table 8.6.3-2: Mapping of RI offset values and the index signalled by higher layers
	[image: ] or [image: ]
	[image: ]

	0
	1.250

	1
	1.625

	2
	2.000

	3
	2.500

	4
	3.125

	5
	4.000

	6
	5.000

	7
	6.250

	8
	8.000

	9
	10.000

	10
	12.625

	11
	15.875

	12
	20.000

	13
	reserved

	14
	reserved

	15
	reserved




Table 8.6.3-3: Mapping of CQI offset values or AUL-UCI offset values and the index signalled by higher layers
	[image: ] or [image: ] or 
	[image: ] or 

	0
	reserved

	1
	reserved

	2
	1.125

	3
	1.250

	4
	1.375

	5
	1.625

	6
	1.750

	7
	2.000

	8
	2.250

	9
	2.500

	10
	2.875

	11
	3.125

	12
	3.500

	13
	4.000

	14
	5.000

	15
	6.250



-------------------------------------------------------------- end Text ------------------------------------------------------------------

Conclusions
This contribution discusses how beta-offset should be selected to map AUL-UCI, and proposes the following changes in TS 36.213 in order to adhere with the agreements made during the related WI. The corrections are also provided in our companion paper [2].
Proposal: Use the following table for the beta_offset of AUL-UCI.
	[image: ] or [image: ] or 
	[image: ] or 

	0
	reserved

	1
	reserved

	2
	1.125

	3
	1.250

	4
	1.375

	5
	1.625

	6
	1.750

	7
	2.000

	8
	2.250

	9
	2.500

	10
	2.875

	11
	3.125

	12
	3.500

	13
	4.000

	14
	5.000

	15
	6.250
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