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[bookmark: _Ref273610094]Introduction
Cell coverage and specifically indoor coverage is a key concern for operators with higher bands like Band 40. In India Band 40 is the main stay for LTE deployment as the other bands are in small chunks. LTE in India is predominantly on B40. A lack of good UL link budget has restricted a host of LTE devices from being deployed in B40 like Indoor CPEs and Bus CPEs. In Addition LTE mobility connectivity devices like Car OBD dongles, MiFi routers are also restricted by the “Cell Edge” type link budgets under mobility.
This contribution provides a motivation for covering B40 under HPUE as well. 
Details
Band 40 coverage link budget is UL limited. The below is text from TR 36.824:
1. LTE with 2Tx&2Rx at base station and 1Tx&2Rx at UE
· UL is the limiting factor in terms of coverage
· PUSCH (medium data rate) is poorer than other channels, with significant gap observed.
· With strict performance targets (e.g. 1% Pmiss, 1% rBLER or 10% iBLER), PRACH and/or Msg 3 are the potential limiting factor.
· It’s realized that relaxed performance targets at cell edge would be beneficial to enhance random access channels’ coverage.
· PUSCH (VoIP) is the potential limiting factor, especially with relaxed performance targets for PRACH/Msg3. 
· PUCCH channels are well balanced in general.
· Imbalance between PUCCH formats may exist, with PUCCH format 1a repetition.
· The coverage of DL is better than UL in general
1. LTE with 8Tx&8Rx at base station and 1Tx&2Rx at UE
· PUSCH (medium data rate) is poorer than other channels.
· PUSCH (VoIP) and PDCCH (/PCFICH/PHICH) are the potential limiting factors.
[bookmark: _GoBack]It is anticipated that ~35% increase in B40 coverage area is possible from a 3dB increase in UL Power in B40. The previous release has introduced HPUE for B41. Apart from cell coverage and indoor coverage benefits, enhancements on UL Tx power would improve user experience for high bandwidth applications by enhancing the UL throughput. Such applications are predominantly used indoors. During the discussions for B41 HPUE discussions it has been shown that the advances in UE RF front-end component technologies make it possible to increase the UE output power without impacting UE battery life or the device size. Introduction of HPUE in B40, which already has a good amount of 23dBm devices, should not affect incumbent device experience which can be ensured by the eNB scheduler mechanisms. Ay concerns regarding Specific Absorption Rate limits (SAR) and thermal issues can be handled by duty cycle mechanism as has been demonstrated during the B41 HPUE discussions.
As has already been demonstrated with B41 devices, the Power Consumption or Battery Life is not significantly impacted by the introduction of an additional 3db in UL. Increased use of TDD with higher power will allow device power savings for the offered UL traffic due to frame configuration, compared to continuous FDD transmissions.
Aside from what has already been well studies under the B41 HPUE Work Item, It is anticipated that for B40 HPUE, the issue of LTE-WiFi coexistence will have to be further studied for any further impact as B40 and WiFi bands are quite adjacent in some circles in India.
Conclusions
Cell coverage and specifically indoor coverage is a key concern for operators with higher bands like Band 40. In India Band 40 is the main stay for LTE deployment as the other bands are in small chunks. Introduction of HPUE for B40 will help a host of LTE devices Indoor CPEs and Bus CPEs, LTE mobility connectivity devices like Car OBD dongles and MiFi routers which are multi user devices from possible UL link budget limitations.
Therefore it is proposed that RAN4 start a work item after the next RAN Plenary meeting covering HPUE for B40. 
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