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1
Introduction and Background
When 16QAM UL feature was introduced, a new IE was introduced to 25.331 (ref: [1] ) clause 10.3.6.86a “UL 16QAM setting”

This IE provides "BetaEd gain E-AGCH table selection" which has a value of 0 or 1. Although not described in the semantics description, the assumption is that this is selection of AG table which defined in 25.212 (ref: [3] ) clause 4.10.1A.1. 
If NW indicates BetaEd gain E-AGCH table selection = 0, AG table 16B is used

If NW indicates BetaEd gain E-AGCH table selection = 1, AG table 16B.1 is used.
According to 25.331 (ref: [1] ) clause 10.3.6.86o, when UL16QAM is used we have to use SG table2, which is defined in 25.321 (ref: [2] ) clause 9.2.5.2.1.
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Discussion

Description from [1] :

10.3.6.86o
UL 16QAM configuration

NOTE:
Only for FDD.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	UL 16QAM settings
	OP
	
	UL 16QAM settings

10.3.6.86a
	Presence of this IE indicates that the UE should operate in 16QAM mode; absence indicates that the UE is not to operate in 16QAM mode. See Note 2.
	REL-7

	MAC-es/e reset indicator
	OP
	
	Enumerated (true)
	TRUE Indicates the MAC-es/e or MAC-i/is entity needs to be reset.
	REL-7

	E-TFCI table index
	OP
	
	Integer (0..1)
	Indicates which standardised E-TFCI TB size table shall be used. See Note 1.
	REL-7

	NOTE 1: 
If the UE is operating in 16QAM mode, the value of “E-TFCI table index” is increased by 2, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15].

	NOTE 2:
If this IE is not present, the indices signaled on the E-AGCH refer to the Mapping of Absolute Grant Value Table 16B in [27].


10.3.6.86a
UL 16QAM settings

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	BetaEd gain E-AGCH table selection
	MP
	
	Integer (0..1)
	<should add description here>
	REL-7


In case uplink 16QAM is used and "BetaEd gain E-AGCH table selection" value is 0, we need to use AG table 16B and SG table2.
Note that it is not currently possible to choose E-AGCH table selection = 1 ( table 16B.1 ) when 16QAM is not configured, therefore cannot be used with QPSK. Also see NOTE2 above. 

Table 16B: Mapping of Absolute Grant Value
	Absolute Grant Value
	Index

	(168/15)2x6
	31

	(150/15)2x6
	30

	(168/15)2x4
	29

	(150/15)2x4
	28

	(134/15)2x4
	27

	(119/15)2x4
	26

	(150/15)2x2
	25

	(95/15)2x4
	24

	(168/15)2
	23

	(150/15)2
	22

	(134/15)2
	21

	(119/15)2
	20

	(106/15)2
	19

	(95/15)2
	18

	(84/15)2
	17

	(75/15)2
	16

	(67/15)2
	15

	(60/15)2
	14

	(53/15)2
	13

	(47/15)2
	12

	(42/15)2
	11

	(38/15)2
	10

	(34/15)2
	9

	(30/15)2
	8

	(27/15)2
	7

	(24/15)2
	6

	(19/15)2
	5

	(15/15)2
	4

	(11/15)2
	3

	(7/15)2
	2

	ZERO_GRANT*
	1

	INACTIVE*
	0


In this case, if the network sends AG value 2, which is (7/15)^2, it is impossible to map to SG value using SG table2 because this table does not contain an entry for (7/15)^2.

Table 9.2.5.2.1.2: Scheduling Grant Table 2 (SG-table)

	Index
	Scheduled Grant

	37
	(377/15)2x4

	36
	(336/15)2x4

	35
	(237/15)2x6

	34
	(212/15)2x6

	33
	(237/15)2x4

	32
	(168/15)2*6

	31
	(150/15)2*6

	30
	(168/15)2*4

	29
	(150/15)2x4

	28
	(134/15)2x4

	27
	(119/15)2x4

	26
	(150/15)2x2

	25
	(95/15)2x4

	24
	(168/15)2

	23
	(150/15)2

	22
	(134/15)2

	21
	(119/15)2

	20
	(106/15)2

	19
	(95/15)2

	18
	(84/15)2

	17
	(75/15)2

	16
	(67/15)2

	15
	(60/15)2

	14
	(53/15)2

	13
	(47/15)2

	12
	(42/15)2

	11
	(38/15)2

	10
	(34/15)2

	9
	(30/15)2

	8
	(27/15)2

	7
	(24/15)2

	6
	(21/15)2

	5
	(19/15)2

	4
	(17/15)2

	3
	(15/15)2

	2
	(13/15)2

	1
	(12/15)2

	0
	(11/15)2
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Proposal

We have two possible options to solve the issue. 

Option 1: The most straightforward option would be to specify that the combination of UL 16QAM and AG table 16B, since not all of the values map correctly between the tables. It is assumed that the AG table 16B corresponds to SG table 1, and AG table 16B.1 corresponds to SG table 2 in general. 

This would easily be applied by adding a note in the semantics description of “BetaEd gain E-AGCH table selection” to say that the value configured by the NW is always 1 (or that the value is ignored by the UE which shall always select table 16B.1). In the case option 1 is the preferred option, then the changes detailed in [4] are not required, [5] will require an update to the note added.
Option 2: The second option is to allow configuration of table 16B or 16B.1 – however UE must be able to handle the case where the values do not exactly match those in the table 16B. 

A possible place for this clarification is in clause 11.8.1.3.1 of [2]. There seems to be no need for the network to be able to signal ZERO_GRANT, therefore in the case of mismatch, the most reasonable solution is to select the lowest configured SG if AG is below the SG table. Further description and details of the changes required are shown in [4] and [5] 
Proposal: RAN2 to decide which of the above 2 options is most suitable for 16QAM operation, and to identify whether further actions is required (e.g. should AG table 16B.1 also apply when 16QAM is not configured? Would RAN1 specifications require to be updated?)
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