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1 Introduction
This document summarizes the background information of introduction of 256QAM in UL into RAN2 specifications, as part of the work on Uplink Capacity Enhancements for LTE [1].
2 Discussion

RAN1 Information
On Introduction of UL 256QAM, RAN2 received at RAN2#95 LS [3] from RAN1 with the following UE capability and RRC signalling impacts:


Since new UL category 15 was introduced in Rel-13, the proposed new UL category numbers by RAN1 (15-18) are renumbered to 16-19.
Proposal 1 The proposed new UL category numbers by RAN1 (15 to 18), are re-numbered to 16 to 19.

The LS in [3] provided combinations for the “legacy” DL categories, but not for the new DL UE Categories 18 and 19. We propose to agree on the following combinations for DL cat 18 and 19:

Proposal 2 Allow combination of DL cat 18 and 19 with new UL cat 17 and 19, respectively.
RAN4 information

On Introduction of UL 256QAM, RAN2 received to this meeting LS [4] from RAN1 with the following information:


In draft CR to 36.331, UE capability signalling is introduced per CA combination per component carrier.
RAN2 information

Calculation L2 buffer size 
UE requirements on L2 buffers sizes forDL/UL UE category combinations are specified in TS36.306.The following formulae have been used for calculation:
-
“Layer 2 buffer size” = max. DL data rate  * 75ms + max. UL data rate * 75 ms  

-
“With support of split bearers” = (max. DL data rate /2+max. UL data rate) *75ms 
+ max. DL data rate /2*205ms

3 Conclusion

In this document, we have summarized background information for the introduction of 256QAM in UL, as part of the work on Uplink Capacity Enhancements for LTE [1].
We ask RA2 to agree on the following:

Proposal 3 The proposed new UL category numbers by RAN1 (15 to 18), are re-numbered to 16 to 19.

Proposal 4 Allow combination of DL cat 18 and 19 with new UL cat 17 and 19, respectively.
Draft CRs are provided in [5] - [7].

4 References

[1] RP-160664 
WID: Uplink Capacity Enhancements for LTE 

[2] R2-163305 
LS on UE/band specific support of UL 256QAM, Source: RAN1

[3] R2-164613
LS on Uplink Capacity Enhancements for LTE, Source: RAN1

[4] R4-1610993
LS reply on UE/band specific support of UL 256QAM, Source RAN4

[5] R2-1701587
Introduction of 256QAM in UL, Draft CR to TS36.331, Source Ericsson
[6] R2-1701588
Introduction of 256QAM in UL, Draft CR to TS36.306, Source Ericsson
[7] R2-1701589
Introduction of 256QAM in UL, Draft CR to TS36.300, Source Ericsson
Configure the use of the MCS table for UL 256QAM 


separately per uplink power control subframe set 


separately for DCI formats 0 & 4


UL 256QAM and DL 256QAM are configured independently


RAN1 agreed to introduce 4 new UL UE categories (UL UE Categories 15 to 18) achieving peak data rate for 256QAM PUSCH. UE 256QAM UL support/capability can only be indicated by a UE belonging to the new UL UE Categories achieving 256QAM UL peak data rate (i.e. ue-CategoryUL >14).


The details of these new UL UE Categories 15 to 18 have been agreed according to the following capabilities and UL/DL UE category combinations shown by the red additions to the Table 4.1A-2 and Table 4.1A-6 in 36.306 below:


<cut>





RAN4 has discussed this issue and concluded that UL 256QAM support has additional implementation challenges compared to lower order modulations. These challenges have a dependency on the supported band. Therefore the 256QAM support should be optional per band. RAN4 is unclear of the full impact of simultaneous 256QAM and CA support/operation (inter and intra-band), and may consider further requirements for UE CA support. However, given the impact on ASN.1, RAN4 suggests that UE capability signalling is developed for per CA combination per component carrier.
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