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1 Introduction
One of the important design aspect for LTE-advanced is to provide performance enhancement for low-speed and nomadic users [1][2]. Such UEs experience very slow channel variations. Moreover, some of them may have access to AC power and therefore entitle to more complicated processing power. These conditions make them good candidates for more advanced and complicated features. In this contribution, some of the potential techniques are discussed that can be provisioned in the LTE-advanced standard to enhance the system performance and user experience for slow moving and normadic UE.
2 Potential MIMO optimizations for nomadic UE
With wireless system going broadband, the major applications are shifting more and more from voice-dominated ones to data-dominated ones. Usually low mobility users would require higher data throughput and therefore consume more bandwidth. Therefore, enhancing the performance of such UE is an important aspect in increasing the system spectrum efficiency as well as improving the user experience. Considering that such slow moving or nomadic UEs experience slow variations of channels and some of them have access to AC power and with more powerful computational capabilities, we propose some approaches that can increase the performance of nomadic UEs in the following sections. 
2.1.1 Resource allocation enhancement

The main feature for low speed and nomadic users is that they experience very slow changing channel for a long time. This enables the design of scheduler to better optimize resource allocation with a more accurate knowledge of the channel of such users. This also includes a better user pairing for DL and UL MU-MIMO.
2.1.2 Closed loop MIMO enhancement

In the current release of LTE standard (Rel 8), in order to minimize the feedback overhead, relatively small size of codebooks are used with very coarse feedback granularities in the frequency domain. For low mobility users especially the nomadic users, as channel variations in the time domain is very slow and therefore, the PMI can be reported less frequently. This makes room for finer PMI feedback granularity along frequency domain and the use of larger codebooks. Moreover, due to the slow variation of the channels, some advanced feedback techniques such as differential PMI reporting can be introduced to help maintaining the feedback overhead while improving the system performance.
As channel varies slowly, other techniques such as channel prediction can be implemented either at UE side or at eNB side to further reduce the feedback overhead while maintain the performance. 

2.1.3 Downlink multi-user MIMO enhancement

To facilitate DL MU-MIMO, eNB needs a fairly accurate knowledge of channel coefficients of the users. Feedback optimization including fine granularity and larger codebook can improve the channel knowledge at the transmitter. Other feedback techniques such as explicit channel coefficient report can improve such knowledge at the expense of higher feedback overhead. As mentioned above, the performance of MU-MIMO is affected by the user pairing, which requires more accurate channel knowledge of the UEs. This  could be enhanced with a more accurate knowledge of the channel available for very low speed users. Besides, more advanced techniques such as dirty paper coding [3-5] could be applicable in this scenario to enhance the throughput with a limited increase in the receiver complexity.
2.1.4 Pilot overhead reduction

Pilot density in LTE is high enough to facilitate channel estimation for very high speed users. Such pilot density is more than enough for nomadic users as they can exploit pilots from previous sub-frames. Pilot overhead for such users, for example for indoor deployment, can therefore be reduced. 

2.1.5 High order MIMO

More number of antennas in a wireless system improves spectral efficiency and coverage. However, in the current release of LTE standard (Rel 8), only up to 4 transmit antenna ports are supported at the eNB (other than in the BF zone). Also, at the UE side, the number of antennas is limited by the physical aspects of the device. Moreover, more antennas increase receiver complexity, feedback overhead as well as pilot and channel estimation overhead. High order MIMO is more suitable to indoor application since many of nomadic users in such environment do not have restricted limitations on their size and computation complexity, and the feedback overhead is limited for such users. Besides, by assigning some antenna ports solely to low-speed users, pilot overhead can be maintained. 
3 Conclusion

In this contribution, some study items to enhance the performance of nomadic users are proposed. These along with other techniques that are optimized for nomadic users can improve total system throughput and coverage where a large number of users are slow moving or not moving. 

The study items proposed in this contribution include:

1) Better scheduling using a finer knowledge of channel information over the frequency band for single and multi user MIMO.

2) Single-user closed loop enhancement that includes:

a. Fine feedback granularity in the frequency domain.

b. Larger codebook size.

c. Exploiting more advanced channel feedback to maintain the feedback overhead.

3) Multi-user MIMO improvement that includes:

a. Similar techniques as single-user CL MIMO enhancement.

b. Other feedback techniques such as explicit channel coefficient reporting.
c. Dirty paper coding.

4) Pilot overhead reduction by introducing a nomadic zone.

5) Higher order MIMO techniques to increase system capacity while maintaining pilot and feedback overhead.
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