[bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _Toc466352960][bookmark: _Toc472222527][bookmark: _Ref399006623][bookmark: _Toc107399996][bookmark: _Toc118106256][bookmark: _Toc127815000][bookmark: _Toc175717711]TSG-RAN WG1 #85																								R1-164950
Nanjing, China, May 23 – 27, 2016
			
Source:  	Ericsson
Title:                      On new antenna model for NR basestation
Agenda item:        7.1.2
Document for:      Discussion

1. [bookmark: _Ref441342277]Discussion 
In RAN1#84bis, an extended antenna model was introduced and in this contribution we discuss some related topics on the use of this antenna model in evaluations. The traditional two dimensional planar array of antenna elements, which has been used during LTE Rel-13 study item and work item on FD-MIMO is defined as an antenna panel. 
The extension for the new RAT evaluations is that a base station may have multiple such panels, in order to give room for e.g. interconnect to the radiating elements. See Figure 1 for the model agreed in 3GPP and Figure 2 for how such an array could be implemented in reality.
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Figure 1 NR antenna model in 3GPP as an array of antenna panels
In [2], antenna panel model 1 was defined as a uniform rectangular with (Mg,Ng) panels per row and column respectively and (dg,H, dg,V) panel spacing. Each panel has (M,N,P) antenna elements per row, column and polarization respectively, following the definition from Rel-13 LTE channel model and FD-MIMO [3]. Moreover, as in [3], a panel can have an arbitrary number Q TXRUs. Additionally, it can be assumed that TXRUs within an antenna panels are synchronized, hence they use the same local oscillator and different subarrays do not drift in phase relative to each other. 
Proposal: TXRUs connecting within a panel can assumed to be synchronized and calibrated (to the same level as in LTE).
It can be seen in Figure 2, that (dg,H, dg,V) can generally be larger than the usual below one wavelength assumption but in our view, the distance between such panels should not be so large that it breaks quasi co-location (QCL) assumptions between ports measured between two antenna elements (if applicable). If the distance between two panels is so large that QCL doesn’t hold anymore, then the two panels should instead be treated in the modeling as two different transmission points with a single panel each.	 
Proposal: Distances (dg,H, dg,V) between panels should be limited to at most 2.5 meters. 
This would give a channel correlation above 0.7 and this then has the following implication:
Proposal: It should be possible to assume QCL between ports of two different panels of the same transmission point.
Important here is “possible”, since if the antenna ports from each panel are beamformed, then QCL may not hold, at least not for all QCL parameters. For instance, average delay may be different for beams from different panels. However, if panels use non-precoded antenna ports, then it should be possible to assume QCL between such ports of different panel (it should not be prohibited by the panel distance).
Note that our fundamental principle is that in NR, antenna ports are not QCL with any other antenna port 	unless explicitly stated otherwise, by specification or by higher layer configuration. This holds also for ports of same type, for example some DRMS ports used to demodulate the downlink data channel are not QCL with some other DMRS ports, unless they have been explicitly indicated to be QCL. This allows for flexible CoMP and distributed MIMO operation of NR. But the point made with the proposal above is that it should be possible to configure ports of different panels as QCL if desired.
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Figure 2 A NR base station prototype with two panels (Mg=1,Ng=2) having an 8x8 antenna array each [1]
Another issue is the assumptions to make on synchronization between panels. Several cases can be foreseen depending on implementation:
1. Panels have independent local oscillators, in which case the relative phase between panels may drift over time
2. Panels have the same local oscillator but different PLL and different DAC, in which case the relative phase between panels are constant but unknown (initially)
3. Panels are calibrated to be aligned with zero phase difference between any two ports of two different panels
Our view is that specification should as much as possible be agnostic to implementation. Hence, specification should allow for operation with panels that are not mutually calibrated (but internally calibrated), potentially by UE assisted feedback of the relative phase difference between panels. Note that this may be included in the “normal” CSI feedback and from the UE perspective is indistinguishable from a phase difference in the propagation channel.  
Proposal: NR specifications should not mandate a certain implementation of antenna panels and should for example support random a fixed but phase difference between panels at the base station
2. Summary
We summarize by restating our proposals:
Proposal: TXRUs connecting within a panel can assumed to be synchronized and calibrated (to the same level as in LTE).
Proposal: Distances (dg,H, dg,V) between panels should be limited to at most 2.5 meters. 
Proposal: It should be possible to assume QCL between ports of two different panels of the same transmission points
Proposal: NR specifications should not mandate a certain implementation of antenna panels and should for example support a fixed but random phase difference between panels at the base station
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