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1. Overall Description:

Cost saving techniques for Low-Cost MTC UEs based on LTE have been studied in RAN1, including reduction of maximum bandwidth, single receive RF chain, reduction of peak rate, reduction of transmit power, half-duplex operation and reduction of supported downlink transmission modes. The evaluations have been captured in the TR 36.888 V2.0.0 R1-123075.
The following are some potential impacts on other WGs that RAN1 has identified.
For RAN2,

· A new UE category specifically for low-cost MTC devices is recommended (36.888 section 8.1), and also discussed in the technique of reduction of peak rate (36.888 section 6.4).  A new entry in 36.306 may therefore be required.

For RAN4, 
· For reduction in maximum bandwidth (36.888 section 6.2), the bandwidth reduction on the DL and UL is considered separately, and technically any combination of the DL and UL options is possible (e.g., Option DL-1 has reduced bandwidth of RF and Option UL-2 has no bandwidth reduction).

· For single receive RF chain (36.888 section 6.3), the TR states “TSG RAN WG4 specifications assume a dual receive RF chain UE implementation, therefore a single receive RF chain UE will require additional work in TSG RAN WG4 to define corresponding receiver characteristics, performance requirements and requirements relating to the reporting of channel state information.” and “Impacts on TSG RAN WG4 specifications are in any case expected to extend beyond REFSENS requirements, likely encompassing many receiver requirements.” RAN1 also evaluated the performance loss on PDCCH, PCFICH, and PHICH compared to dual receive RF chains, but did not take into consideration antenna gain imbalance (AGI) aspects in dual receive RF chains.
· For reduction of peak rate (36.888 section 6.4 technique 3) the relative cost savings estimation for technique 3 (“restricting the maximum modulation order”) is shown in Table 6.4.3 of 36.888 for restricting the maximum modulation order to QPSK. Note that technique 3 is not a recommended technique (36.888 section 9).
· For reduced transmit power (36.888 section 6.5), the TR says “The reduction of UE transmit power would require the creation of a single or multiple new UE power class (es) with additional definition of related requirements such as MPR and A-MPR levels. This would have impacts on TSG RAN WG4 specifications. It would also be necessary to ensure that existing RF requirements are met.” and “By simply removing the final power amplifier stage, a device’s output power is likely to be reduced to the range of 0dBm to +5dBm. Additional chip redesign may allow for a significantly higher output power (exactly how high is FFS)”. The FFS is related to the output power level at which the external power amplifier may be able to be removed.
Note that this technique cannot meet the coverage requirements defined in the study item.
· For half duplex FDD (HD-FDD) operation (36.888 section 6.6), the TR says:
Some support for half duplex operation was introduced in LTE Release 8. However some further specification work may be required.

TSG RAN WG4 specifications will need to be updated to define at least the following:

· HD-FDD UE performance requirements for the switching time for the downlink-to-uplink and uplink-to-downlink transitions, if deemed necessary by further study in TSG RAN WG1 as explained below.

· In the case of UE implementation where operation is restricted to half-duplex only:

· Bands in which HD-FDD UEs can operate.

· Performance requirements for HD-FDD UEs.

From the perspective of TSG RAN WG1, it is recognised that further study is required. This study may lead to specification changes, but some issues may be resolved by implementation. 

2. Actions: 

To RAN WG4 and RAN WG2:  RAN1 provides the attached TR to RAN4 and RAN2 for information.

.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN1 Meeting #70     13th-17th August 2012

        Qingdao, China
TSG-RAN1 Meeting #70bis   8th-12th October 2012
                     TBD
