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1. Overall Description:

Some of the Cost reduction techniques studied impacted the coverage for those UE’s. This is not desirable and coverage improvement techniques to improve coverage for the low cost, delay tolerant MTC UE has been studied in RAN1. Delay tolerant MTC UE Coverage improvement Techniques includes link level solutions and solutions to enhance small cells when already has already been deployed. Link level solutions include PSD boosting, Relaxed requirement, Design new channels/signals, Repetitions/TTI bundling, Low rate coding, Retransmission and Code spreading. Enhancements to small cell is with decoupling of UL and DL for the delay tolerant MTC UE.
The following are some potential impacts on other WGs that RAN1 has identified.
For RAN2,

· Time domain repetition using TTI bundling for coverage improvement of PDSCH may need configuration of bundling window, composition of repeated subframes. For PUSCH additional UL HARQ timeline and/or design of frequency hopping pattern combined with repetition will need to be defined.

· Increased delay from techniques such as repetition and energy accumulation may require modification to timers, counters and some RCL/MAC procedures. 

· For higher RS power boosting or PSD boosting some specification impacts in RAN2 are expected
· New channel design or support of increased DMRS density, code spreading, and shorter length CRC in existing channels will have specification impact.
· RAN1 has also identified a mechanism to identify delay tolerant MTC UE’s in poor coverage and the amount of compensation required by those UE’s to minimise the system impact to serve these UE’s. Such mechanism may have some impact to RAN2. 
· Seamless mobility is not expected to be supported by these delay tolerant low cost MTC UE’s.
For RAN4, 
· Specification impact from PSD boosting on PDCCH/EPDCCH or the demodulation RS could arise from the larger variation in transmit power across subcarriers and its effects on EVM requirements.
· RAN4 RF and core requirements will need to be defined for Time domain repetition using TTI bundling for PUSCH/PDSCH and If higher RS power boosting, PSD boosting, New channel design, increased DMRS density, code spreading, or shorter length CRC is introduced.

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 #74     19th - 23rd Aug 2013   

        Barcelona, Spain
TSG-RAN1 Meeting #74bis   7th – 11th Oct 2013   
                     Guangzhou, P.R China
