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1 Introduction
In last RAN4 meeting, an issue on antenna bar display was raised in [1] and a WF [2] was proposed also. As clarified by some operators in the discussion, it was a real problem of inconsistence antenna bar display among different terminal vendors. However, no consensus was reached in last meeting, and therefore in this contribution we provided our views on standardization of antenna bar display to progress this interesting topic. 
2 Discussion
To map the wireless condition to the antenna bar on the users’ screen, there are principally two problems:
(1) Which measurement quantity can be adopted to represent the wireless condition?

(2) How to map measurement results to antenna bar number?
In the following sub-sections, these two problems are analyzed one by one.

2.1

Feasibility of introducing RS-SINR
· From operators’ real requirement

As supported by some operators, they think serving cell RS-SINR is a very useful feature for operators, and in certain proprietary specifications from operators RS-SINR is used for antenna bar display mapping as well as RSRP. However in the current 3GPP specification there is no requirement or definition for this RS-SINR. If operators require custom-made UE to fulfil the corresponding requirement in proprietary specifications, different UE vendors may have different implementation on serving cell RS-SINR measurement and achieve different accuracy performance, which will result into big difference on antenna bar display on the screen. Hence from the operators’ real requirement, it is reasonable to introduce serving cell RS-SINR for custom-made UE for antenna bar display purpose. On the other hand, the antenna bar display shall be available in both IDLE and RRC-CONNECTED status, and therefore wideband CQI is not a good option which only covers RRC-CONNECTED status.
Observation 1: from the operators’ real requirement, it is reasonable to introduce serving cell RS-SINR for antenna bar display purpose for custom-made UEs.
· For eMDT or mobility purpose
In [2], it was mentioned that another use case is for eMDT, but in the chairman notes of last RAN2 #83 meeting it was stated that 
-
Chairman notes that the Rel-11 is closed and we cannot add such functionality also because it requires work in RAN1 and RAN4. 

For mobility, in early RAN1 #47bis and #48 meeting, the RS-SINR measurement is evaluated from the system level simulation in [3][4], the proposal from [3] is:
It can be concluded that RS SNIR is not very reliable UE measurement quantity for handover evaluation purposes due to significantly higher number of handovers than in case RS signal strength or RS signal strength/RSSI measurement quantity and sensitivity to loading changes.
However, in R12 onwards the new deployment such as Het-net or small cell scenarios are introduced, that is, the evaluation conclusion in the R8 deployment cannot apply for R12 any longer. Hence, if we try to introduce RS-SINR for mobility purpose, we have to evaluate the system performance again based on the new network deployment to seek the gain by using RS-SINR.
Furthermore, in RAN4 discussion it was also proposed by some companies that if RS-SINR is introduced for eMDT or mobility purpose it needs a new WI to trigger this discussion rather than a TEI.

Observation 2: If introducing RS-SINR is for eMDT and mobility purpose, it is necessary to evaluate the system performance gain first.
Hence, currently if introducing serving cell RS-SINR is expected to discuss in agenda TEI, it should be only for antenna bar display purpose rather than for eMDT or mobility. Like the Rx-Tx time difference measurement accuracy requirement in TS36.133 clause 9.1.9.1, it can be claimed in a ‘NOTE’:
NOTE:
This measurement is used for UE antenna bar display purposes. 
Proposal 1: If introducing serving cell RS-SINR is expected to discuss in agenda TEI, it should be only for antenna bar display purpose, otherwise it is necessary to evaluate the system performance gain first in a WI.
2.2

Mapping rules from measurement results to antenna bar number

Even if the new measurement quantity is introduced, it may be still inconsistent among terminals because of different mapping rules. Currently, besides Android, iOS for iPhone and Win Mobile are both popular operation systems for terminals, and that means if the same antenna bar number is supposed to be got under same wireless condition we have to align the mapping rules among these main mobile OS. We don’t believe it is an issue related to the standardization. In our understanding, it fully depends on UE application, and we propose to leave this mapping rule to pure UE implementation.
Proposal 2: The mapping rule from measurement results to antenna bar number should be left to UE implementation.
3 Conclusion
In this paper we provided our views on standardization of antenna bar display, the proposals are drawn as below,
Proposal 1: If introducing serving cell RS-SINR is expected to discuss in agenda TEI, it should be only for antenna bar display purpose, otherwise it is necessary to evaluate the system performance gain first in a WI.
Proposal 2: The mapping rule from measurement results to antenna bar number should be left to UE implementation.
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