3GPP TSG RAN WG1 Meeting #82bis
R1-155659
Malmo, Sweden, October 5-9, 2015
Agenda Item:
7.2.1.3
Source:
Huawei, HiSilicon

Title:
Transmission Mode support for low cost MTC UEs
Document for:
Discussion and decision
1 Introduction
In RAN1#82, it was agreed that low-cost MTC UEs and UEs operating CE support TM1 and TM2 for CRS-based demodulation, and TM9; and do not support TM3, 4, 5, 7, 10. This leaves open the question of whether to support TM6 and TM8 for low-cost UEs, whether to create any new TM(s), and whether to modify existing TMs.
In this paper, we consider TM6, TM8, and possible new TM(s) for the UEs in this work item. We have other discussions on related matters in [1].
2 Discussion

2.1 TM6 and TM8

TM6, introduced in Rel-8 is for closed-loop spatial multiplexing with a single layer, for UE-specific transmission, and is dynamically scheduled by DCI format 1B. It includes CQI and PMI feedback from UE. TM8, added in Rel-9, is like TM6 but with up to two spatial layers, and is dynamically scheduled with DCI format 2B. In TM8, PMI and RI feedback can be requested by eNB.
Although the LC UE will not be able to receive more than one layer, it can still have some coverage benefit from beamforming or precoding in TM6/TM8, and non-MTC UEs operating CE can similarly benefit. The most relevant difference between the two TMs is the difference in the sizes of their respective DCI format and CQI/PMI/RI messages. DCI format 2B for TM8 can provide MCS, NDI, and RV control for up to two transport blocks, and the bits for both possible TBs are included in the DCI even if the second TB is disabled. This makes the DCI size a few bits larger for TM8 than for TM6. However, it can be expected that if format 2B was used as a baseline that actually the bits for the second TB would be removed for the purposes of Rel-13 MTC, with the possible exception of 1 bit to choose the antenna port of the remaining single TB. Formats 1B and 2B then have similar baseline sizes.
RI reporting in TM8 adds 1-3 bits to the PMI report, depending on the number of antennas at eNB, however it is not useful for at least the LC UE, and is unlikely to be optimized for the non-MTC UE operating CE either. These bits would therefore be wasted in the UL. However, it can be expected if TM8 was supported by these UEs, that a new UL CQI/PMI/RI format would be developed to remove RI from TM8 for these UEs. It is then arguable that actually we have introduced a new TM, or adapted an existing TM, rather than actually supporting TM8 itself.
If TM8 were supported by LC UEs (and other UEs operating CE), it appears that optimizations would be needed to compensate for the fact that TM8 is somewhat over-engineered for the needs of a LC UE. These optimizations (removal of RI, simplification of DCI) would have the effect of making TM8 similar to TM6. They would not be identical, clearly, because of the difference of codebook-based vs. non codebook-based precoding. It is possible that an eNB could have an optimized proprietary precoding method for TM8, which could give more gain than the fixed choices of PMI in TM6, but this difference is likely to be small. For CE design, it makes more sense to start with the smallest baseline DCI and add only fields that are necessary for the Rel-13 work, rather than starting with  a larger DCI than necessary, and trying to remove fields.
Proposal:
For LC MTC UEs and UEs operating CE:

· Support TM6

· Do not support TM8

2.2 Creation of new TM(s)
The main effects of a UE being configured with a particular TM are on the assumptions it can make about which DCI formats, RNTIs, transmission schemes, and RSs/antenna ports the eNB can use. TMs are also linked with CQI/PMI/RI feedback structures, and other details. The key parts of this are the transmission schemes and RSs associated to a TM, which have mainly been expanded through Releases to support different kinds of beamforming. The transmission schemes that already exist in LTE are being re-used for LC and CE operation, with some adaptations to suit e.g. cross-subframe channel estimation, but they are not being fundamentally altered or new ones introduced. Likewise, there is so far no new DL RS associated with PDSCH, and thus no new antenna ports, which would typically indicate a new TM. Together, these point to no need for new transmission mode(s) for Rel-13 MTC work.
Proposal 2:
No need to create new TM(s) for LC UEs or UEs operating CE.
3 Conclusions
In this paper we discussed whether to support TM6 and/or TM8 for low-cost UEs and UEs operating CE. Since there is some coverage gain from precoding, supporting at least one of them seems useful, and TM6 is a more natural place to start, as it has smaller signaling and re-design requirements than TM8. We also summarized the situation that so far, there is no need for creating new TM(s) for this work item. Our proposals are as follows:

Proposal:
For LC MTC UEs and UEs operating CE:

· Support TM6

· Do not support TM8

Proposal 2:
No need to create new TM(s) for LC UEs or UEs operating CE.
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