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1. Introduction
The objective of the >6GHz channel model SI [1] includes:
-        From Q1 2016, RAN1 develops a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 
o    Define the additional details of the scenarios of interest required for RAN1 work.
[bookmark: _GoBack]The 5G technical SI being discussed in the RAN plenary includes aspects requiring not only system-level simulations (SLS) but also link-level simulations (LLS). As LLS is also required for the RAN1 work, it would be good of the channel model SI provides input on the LLS channel modeling for >6GHz.

2. [bookmark: _Toc444607959]Necessary enhancements for 5G LLS
Tentative RAN1 time plan for 5G circulated in the RAN e-mail reflector shows that the following items will be discussed from APR 2016 in the 5G technical SI:
1.       Evaluation assumption 
2.       Waveform & multiple access
3.       Numerology & frame structure
4.       Channel coding and modulation
For evaluation of these aspects, link-level evaluations are essential. For LTE link-level evaluations, the following channel models have been widely used:
· TR36.104 [2] channel models (i.e., ETU, EPA and EVA) … mainly for SIMO evaluations, used quite often in RAN1 and RAN4
· TR25.996 [3] link-level channel models (i.e., SCM-A, B, C, D) … developed for MIMO evaluations but not quite often used in RAN1
For <6GHz, these channel models can be used for the evaluations in the 5G technical SI, and no further enhancements seem to be necessary. 
On the other hand, for >6GHz, five additional components are agreed in [4] to be developed in >6GHz channel models in RAN1#84. 
· Additional attenuation – foliage, gas absorption, etc. 
· Dynamic and static blockage 
· Spatial consistency
· Support of large BW
· Support of large array
Among these additional features, the last two items, i.e., large BW and large array, seem to be relevant for regular LLS channel modeling. Dynamic blockage may become relevant for some particular LLS studies such as beam finding or beam tracking studies. 
LLS channel models have traditionally been designed to support up to a particular BW support. A TU and RA model was designed for GSM (200 kHz BW), then SCM and PedA, PedB,VehA,VehB etc. for IMT-2000 (5 MHz BW), then EPA,EVA,ETU and SCME for LTE standardization (up to 100 MHz BW). Each time the number of taps or the tap delay round-off was changed to avoid periodic channel behavior in frequency within the bandwidth of interest. For 5G evaluations, several GHz bandwidth need to be considered, so it is like that new LLS channel models need to be developed. 
The beam patterns resulting from the large array can be quite narrow, which was not explicitly discussed in RAN1. However, it is noticed that the effect of narrow beam patterns can be modeled by small delay-spread LLS channel models, e.g., EPA. If necessary, a new tap delay model can be added on top of the existing LLS channel models, to better represent the >6GHz channel characteristics, along with small delay spread. Also, a modification of the existing EPA, EVA and ETU can also be considered. Furthermore, for very large antenna arrays, clustered delay line models such as SCM-A, B, C, D, may not provide sufficiently rich channels in the angular domain possibly leading to unrealistic behavior where a single multipath component can too easily be resolved. Modifications of SCM-A,B,C,D with better representation of the fine structure in the angular domain could be considered. 

3. Conclusion
This contribution reviewed options to develop 5G LLS channel models and made the following proposals.

Proposal 1: TR36.104 (i.e., ETU, EVA, EPA) channel models can be used for 5G link level simulations for up to100 MHz BW for any frequency band.
Proposal 2: Evaluate the possibility of modifying TR36.104 (i.e., ETU, EVA, EPA) and TR25.996 (SCM-A, B, C, D) channel models to support large bandwidths, e.g., up to [TBD] GHz. 
Proposal 3: Evaluate the possibility of modifying TR25.996 (SCM-A, B, C, D) channel models to support large antenna arrays [TBD].
Proposal 4: Consider if there is a need to introduce a dynamic blocking component in link level simulations. If so, consider if some dynamic blocking model component could be reused from the system-level channel model
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