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1 Introduction

The WI of uplink capacity enhancement has been finished in R14, with the support of UL 256QAM. In this contribution, we discuss the configuration of UL 256QAM.
2 Discussion
Current specification for UL 256QAM configuration

The WI of uplink capacity enhancement has been finished in R14, and a MCS table to support UL 256QAM was introduced. In 3GPP TS 36.212 R14 [1], the usage of the MCS table is specified as:
8.6.1
Modulation order and redundancy version determination 
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 unless specified otherwise:

-
If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by [image: image5.wmf]'
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in Table 8.6.1-1. 

-
If the UE is capable of supporting 256QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by [image: image6.wmf]'
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in Table 8.6.1-3.

For RV determination:

For a cell that is not a LAA SCell, and a non-BL/CE UE, 
-
if the UE is configured with higher layer parameter enable256QAM-r14, and if the PDCCH corresponding to the PUSCH transmission is located in UE specific search space, the UE shall use[image: image7.wmf]MCS
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and Table 8.6.1-3 to determine the redundancy version (rvidx) to use in the physical uplink shared channel.

-
otherwise, the UE shall use[image: image8.wmf]MCS

I

and Table 8.6.1-1 to determine the redundancy version (rvidx) to use in the physical uplink shared channel. 

And for TBS determination:

If the UE is configured with higher layer parameter ul-256QAM-Table-r14, and if the PDCCH corresponding to the PUSCH transmission is located in UE specific search space, the UE shall determine the TBS index ([image: image9.wmf]TBS
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 and Table 8.6.1-3; otherwise, the UE shall determine the TBS index ([image: image11.wmf]TBS
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 and Table 8.6.1-1.

Related RAN1 agreements for UL 256QAM configuration

However, the agreements on configuration of UL 256QAM MCS table is not fully captured currently for search space, C-RNTI, DCI formats, uplink power control subframe set. The agreements are reproduced as below:

Agreements: (RAN1#84BIS)
· MCS table supporting UL 256QAM can only be used in the UE specific search space for DCI format 0 and DCI format 4, and any new UL DCI format introduced for LAA, when the CRC is scrambled with C-RNTI
· FFS whether the configuration of the UL 256QAM MCS table can be done separately for DCI formats 0 and 4

· Configure the use of the MCS table for UL 256QAM separately per uplink power control subframe set
· UL 256QAM and DL 256QAM are configured independently.

Agreement: (RAN1#85)
· Signalling of 256QAM MCS table:

· Separately for DCI formats 0 & 4
Motivation for UL 256QAM configuration
Compared to MCS table 8.6.1-1 for 64QAM, the MCS table 8.6.1-3 for UL 256QAM removes some entries with lower modulation and coding rates. Therefore, the UL 256QAM MCS table is usually used for UEs with good channel quality. However, with current implementation as above, eNB can only configure the UL256QAM-capable UEs between 256QAM and 16QAM, and cannot configure the UE to use the 64QAM modulation and coding rates. However, for UL 256QAM-capable UEs with medium SNR range, the best modulation and coding rates cannot be scheduled, which degrades network throughput and efficiency. Therefore, the configurability is preferred for UL 256QAM.
RRC parameters for UL 256QAM configuration in 36.331
In 3GPP TS 36.331 [2], an IE “enable256QAM-r14” has been specified to configure UL 256QAM related aspects:
Enable256QAM-r14 ::=




CHOICE {



release







NULL,



setup







CHOICE {




tpc-SubframeSet-Configured-r14

SEQUENCE {






subframeSet1-DCI-Format0-r14









BOOLEAN,






subframeSet1-DCI-Format4-r14









BOOLEAN,






subframeSet2-DCI-Format0-r14









BOOLEAN,






subframeSet2-DCI-Format4-r14









BOOLEAN




},




tpc-SubframeSet-NotConfigured-r14
SEQUENCE {






dci-Format0-r14

BOOLEAN,






dci-Format4-r14

BOOLEAN




}



}

}

It is not accurate also for description of enable 256QAM as highlighted below:
enable256QAM

See TS 36.213 [23, 8.6.1]. If enable256QAM is included and if uplink power control subframe sets are configured by tpc-SubframeSet, the field indicates (if set to TRUE) per uplink power control subframe set and DCI format 0 and 4 that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed. If enable256QAM is included and if uplink power control subframe sets are not configured by tpc-SubframeSet, the field indicates (if set to TRUE) per uplink power control subframe set and DCI format 0 and 4 that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed.
Therefore, a 256QAM capable UE can use the higher layer parameter enable256QAM-r14 to configure the UL 256QAM MCS table.
Proposal 1: Capture the RAN1 related agreements on configuration of UL 256QAM MCS table by higher layer parameter enable256QAM-r14 for UL 256QAM capable UEs, considering the search space, C-RNTI, uplink power control subframe sets, DCI formats.
3 Conclusion
In this contribution, we discussed the configuration of UL 256QAM MCS table and have following proposal:
Proposal 1: Capture the RAN1 related agreements on configuration of UL 256QAM MCS table by higher layer parameter enable256QAM-r14 for UL 256QAM capable UEs, considering the search space, C-RNTI, uplink power control subframe sets, DCI formats.
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