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1. Overall Description:

LTE Rel-12 introduces a new low complexity UE category intended for machine type communications (MTC) with the following UE complexity reduction techniques:

· Reduced peak rate

· Single receive antenna

· Half duplex operation (optional)

RAN1 has studied the impact from reducing the number of UE receive antennas from 2 to 1 on the reception performance for random access response (RAR) and paging (PCH) messages and made the following observations:
· Single antenna UEs at the cell edge will experience a higher block error rate (BLER) for RAR and PCH compared to other UEs. It would be beneficial for eNB to know during RAR/PCH message transmission whether the message is intended for a single antenna UE or not. For example, eNB could then apply different transmission power levels for RAR/PCH transmissions intended for single and dual antenna UEs, respectively, in order to achieve the target cell edge BLER for all UEs.
· For RAR messages, the increased RAR BLER for single antenna UEs at the cell edge will result in an increased number of random access attempts (PRACH+RAR) for these UEs. If single and dual antenna UEs use different PRACH resources, then eNB would know whether the RAR message is intended for a single or dual antenna UE. However, it is not obvious that this benefit outweighs the drawback of increased PRACH collision probability.

· For PCH messages, the increased PCH BLER for single antenna UEs at the cell edge will result in an increased number of paging requests for these UEs. If the paging request from the MME includes information that the paging request concerns a single antenna UE (e.g. an indication of the UE category if this would be feasible), then eNB would know whether the PCH message is intended for a single or dual antenna UE.
Based on these observations, RAN1 concluded that the somewhat increased RAR BLER for cell edge single antenna UEs can probably be considered acceptable but that it would be beneficial to extend the paging request signalling in order to provide eNB with knowledge that the paging request concerns a single antenna UE.
2. Actions:

To RAN2: 
RAN1 respectfully asks RAN2 to take the above observations regarding random access response message performance for single antenna UEs into account.
To RAN3 and SA2: RAN1 respectfully asks RAN3 and SA2 to take the above observations regarding paging message performance for single antenna UEs into account and to consider extending the paging request with information that the paging request concerns a single antenna UE (low complexity UE category).
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