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1.  Introduction

In previous meetings, there has been broad discussion regarding REFSENS requirement for the 4RX UE.  In this contribution, we carry further discussion following WF R4-156852 and R4-156853.
2.  Discussion
2.1 Band category
From WF R4-156852, bands for 4RX UEs have been approved as below:
· Treat the following bands in step-1 to complete the RF  specification work
· FDD bands: 1, 2, 3, 4, 7, 8, 20, 28 and 32
· TDD bands: Band 38, 39, 41 and band 42
In the following WF R4-156853, it is further defined:

· There are “easy” bands and “difficult” bands with respect to REFSENS for 2RX and 4RX AP
· “Easy” bands are the ones on which there was large margin when REFSENS for 2RX AP was defined in Rel-8 timeframe.
· RAN4 will treat REFSENS for 4RX AP on a band specific way.  
· Investigate which bands are “easy” and which ones are “difficult”.
· One single delta for “easy” bands and one single delta for “difficult” bands. 
· Consideration of 4RX and CA at the same time is TBD.
Consequently, we began with examining through all the above bands to identify which bands are “easy”, and which bands are “difficult”, based on the known difficulties of implementation for 2RX UEs. Then, we realized it is difficult to assert certain band/bands are easy or difficult.  Because the RX chain performance depends heavily on front-end components selection, overall board design and layout and frequency in nature. For each one of the factors, the detailed analysis is addressed as below:

1. Front-end components: For each RX chain, there are multiple choices for each major component, such as diplexer, duplexer, switch, etc. From different system designs targeting certain market segment (economy or performance), the margin for each band is not always the same value across the entire product line. There are many more realistic considerations when implementing a band, which cannot be fully captured in RAN4 standard analysis. Thus, it is unfair to vote whether one particular band is “easy” or “difficult” in the vacuum from any particular vendor or operator.
2. Overall board design and layout: Board design shares the very similar story as front-end component election.  Depending on which specific bands a UE needs to support, the difficulty of implementation for one certain band could vary as well. For example, if UE A has B1 only, versus UE B has both B1 and B42 on board, the difficulty of B1 implementation for UE B is much more than UE A, since UE B may need to use a diplexer with higher insertion loss to cover B42 as well, or additional switch. Even though some of those additional losses are reflected in ΔT and ΔR for carrier aggregation scenarios, ΔT and ΔR are excluded for single band 4RX REFSENS consideration.
In summary, it is difficult to categorize neither “easy” nor “difficult” bands. Instead, examining each individual band is a more accurate approach.
Observation: it is not proper to categorize bands into neither “easy” nor “difficult” sub-groups. Each 4RX band needs to be examined specifically in order to determine REFSENS properly. 
3.  Conclusion

In this contribution, reconsideration for “easy”/”difficult” bands is carried out. Each 4RX band needs to be examined specifically in order to determine REFSENS properly.
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