3GPP TSG RAN WG1 #85
R1-164660
Nanjing,China 23-27, May, 2016
Agenda Item:
7.1.6
Source: 
Sony

Title:
Enhanced multiple antenna transmission for NR
Document for:
Discussion
1 Introduction
In RAN#71, a new Study Item, Study on New Radio Access Technology (RAT), was approved [1]. In this contribution, several potential discussion points are addressed for the enhancement of multiple antenna transmission in NR.
2 Discussion
2.1 RRM measurement

In [1], it is described that the frequency range to be studied for NR is up to 100 GHz. Therefore, it is conceivable that large gains should be given to the antennas in order to compensate for the large propagation loss in such high frequencies.

In the enhanced MIMO for NR, a significantly high beam gain (possibly tens of dB) can be available. However, the large gain will result in the large difference in the received signal strength concerning the reference signals and the user data. Moreover, the power gap between the RS and data will be dependent of the operating frequencies, which makes the gain compensation difficult.

In the Rel-13 discussions, utilization of DRS was agreed to handle this issue. However, concerning the RRM measurement, so far, the discussions are yet to start. Thus, to implement an enhanced MIMO for NR, it should be necessary that RRM measurements for very wide frequency operation should be studied.

Proposal 1: RRM measurements should be enhanced for enhanced MIMO for NR.
2.2 Coverage control
Since, the channel characteristics significantly change over the wide operating frequencies and the practical antenna elements are physically limited at the eNodeB, the available coverage area of each operating band will be considerably different. In general, since the coverage area can be smaller in the higher operating frequencies, the difference of the coverage can result in an inefficient use of frequency resources of the cells.
To reduce such undesirable use of resources and maximize the capacity, the antenna beam gain as well as the power allocation should be controlled in order to reduce the variation of the coverage, thus improving the quality of the service. Therefore, it should be requested that the enhancement of the beam gains should be studied for the appropriate coverage for the very wide frequency use.
Proposal 2: Beam gain enhancement suitable for very wide frequency range should be studied.
2.3 UE antenna enhancement
In the high frequencies, where the propagation loss can be very large and the beam gain provided at the eNodeB cannot be large enough to cover the expected area, some UE-side enhancements may be helpful. To extend the cover area at the high frequencies, the UE should also have high-gain MIMO antennas, which should be available through the implementation of the enhanced MIMO. In a D2D scenario, where both the transmitter and receiver are relevant to UE, such high antenna gains should be required for the UEs when the operating band is very high.
Proposal 3: Large UE antenna gain should be studied if large coverage area is required for the high operating frequencies.
2.4 SRS coverage enhancement

In TDD, the eNodeB can use SRS for the DL beam selection. Thus, SRS should also be improved for the wide frequency of operation.
In RAN1#84bis, numerologies for NR were discussed and various values of subcarrier spacing were considered. In general, when the operating frequency becomes higher, the subcarrier spacing used can be accordingly larger. However, the large subcarrier spacing can impact the coverage for SRS in conjunction with the number of SRS resources. Therefore, SRS numerologies should also be discussed for the optimal operation of the NR MIMO.

Proposal 4: SRS coverage should be taken into consideration for the study of subcarrier spacing.
2.5 Beam tracking enhancement

Since the directivity of the beam is supposed to be large in the NR MIMO, the beam tracking can be very severe when the mobility of the UE is high. To achieve a good beam tracking, frequent beam selections will be necessary, which may, however, result in unacceptably large resource overhead for CSI-RS and/or SRS. Therefore, it should be desirable that the RS designs suitable for the frequent beam selections are studied. In addition, for the robustness of the tracking, some schemes for the flexible selection of the beam directivity should be studied.
Proposal 5: RS designs suitable for frequent beam selections should be studied.
3. 
Conclusions
In this contribution, the following proposals are made:
Proposal 1: RRM measurements should be enhanced for enhanced MIMO for NR.
Proposal 2: Beam gain enhancement suitable for very wide frequency range should be studied.
Proposal 3:  Large UE antenna gain should be studied if large coverage area is required for the high operating frequencies.
Proposal 4: SRS coverage should be taken into consideration for the study of subcarrier spacing.
Proposal 5: RS designs suitable for frequent beam selection should be studied.
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