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Discussion and Decision
1 
Introduction
RAN plenary agreed a new WID [1] on high capacity stationary wireless link. According to the WID one of the RAN1 objectives is DM-RS overhead reduction using OCC4 for DL SU-MIMO rank 3/4 in TM9/10.
In this contribution, we discuss the issues that should be taken into account when DM-RS overhead reduction is discussed.
2 
Discussion
As has been pointed out e.g. in [2] DM-RS overhead reduction exploits the possibility of assigning some of the REs that form the legacy DM-RS patterns in TM-9 and TM-10 to PDSCH additionally. The main potential gain mechanisms when having slightly more PDSCH REs available are summarized as:

1. Gain from utilization of higher MCS: the increased number of PDSCH REs may be used by the eNB to use a higher MCS and thus lead to higher throughput 

2. Gain from more robust coding: in case normal DM-RS and reduced DM-RS adopt the same TBS, the throughput in a single transmission is naturally the same. However, reduced DM-RS can have larger PDSCH region resulting in a lower code rate for the same TBS/MCS, leading to improved decoding performance at the UE.

When DM-RS overhead reduction was discussed during Rel-12 physical layer aspects of small cell enhancements study item the following conclusion was captured to the TR36.872 [3].
The evaluation results show that:

· Any gains from overhead reduction of downlink reference signal occur mainly at high SINR range.
· Gain/loss is dependent on various factors including:

· PRB bundling size

· UE speed

· Modulation scheme

· Transmission rank

· TX/RX impairments including EVM

· Real interference modelling/estimation is important, especially for advanced receivers 

Supporting the overhead reduction of downlink reference signal has the following specification impacts: 

· The pattern design of the reduced reference signal

· Signalling to inform the UE of using the reduced reference signal 

A suitable mechanism by which the eNB can select the downlink reference signal pattern would also need to be identified.

As can be seen from the text in the TR [3], gain/loss from the reduction of DL DM-RS depends among other things modulation scheme and TX/RX impairments. These issues are also relevant in the other topic that is discussed in this WI namely 1024QAM. Also, other simulation assumptions like UE speed can be assumed to be the same in 1024QAM and DM-RS reduction studies. Aligning simulation assumptions between the two topics as much as possible should be considered.

It is likely that in many cases 1024QAM and rank 3/4 transmissions are not going to be configured simultaneously. Channel conditions that enable very high order modulation are typically such that multiple rank transmissions cannot be used. However, the possibilities for higher rank transmissions together with 1024QAM should be studied. It would be interesting to know whether 1024QAM SU-MIMO rank 3/4 transmission with or without DM-RS overhead reduction is feasible.
Proposal 1: When RAN1 ask RAN4 views on TX EVM and RX impairment levels achievable with current or near future technology, RAN1 should clarify that these values will be used on both 1024QAM and DM-RS reduction studies.

The current wording in the WID may imply that a new TR, that is going to be created during this WI, covers only 1024QAM. The WID has the following text:
The objectives of the WI are:
· Study the feasibility and performance benefit, and if justified, specify support for 1024QAM for DL channels [RAN1, RAN4]

· Document the study result of feasibility and benefit in a TR
· If normative work starts, introduce new MCS table, signalling and CQI feedback to support 1024QAM for PDSCH
· Specify DM-RS overhead reduction using OCC4 for DL SU-MIMO rank3/4 in TM9/10 [RAN1]

Proposal 2: Clarify the content of the new TR. RAN1 should decide if studies related to DM-RS reduction are also captured in the new TR.
According to the WID OCC4 should be introduced for DL SU-MIMO rank 3/4 in TM9/10. Currently 24 resource elements per resource block are needed for DM-RS in case of DL SU-MIMO rank 3/4 transmissions. Introduction of OCC4 could reduce the number REs needed to twelve per resource block. RAN1 needs to study the gain of this kind DM-RS overhead reduction.
Observation: DM-RS overhead reduction of 12 REs per resource block is possible with the introduction of OCC4. RAN1 needs to study the gain of this kind modification.
3 
Conclusions

In this contribution, we have discussed issues related to DM-RS reduction. We have the following proposals and observation:
Proposal 1: When RAN1 ask RAN4 views on TX EVM and RX impairment levels achievable with current or near future technology, RAN1 should clarify that these values will be used on both 1024QAM and DM-RS reduction studies.

Proposal 2: Clarify the content of the new TR. RAN1 should decide if studies related to DM-RS reduction are also captured in the new TR.

Observation: DM-RS overhead reduction of 12 REs per resource block is possible with the introduction of OCC4. RAN1 needs to study the gain of this kind modification.
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