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Introduction:
The aim of this paper is to describe the open issues regarding low complexity UEs which are considered to be resolved quickly without the need for additional extensive discussion. The sections below address each of those points to be agreed.
1      HD-FDD

In last meeting, RAN1 agreed the HD-FDD is assumed to have one oscillator; additionally a guard period for Rx-to-Tx and Tx-to-Rx are created.

· “All HD FDD Cat-11 UEs are assumed to have 1 oscillator. Current RAN1 specification would be changed.

· The max # of DL and UL HARQ processes for Cat. 11 HD-FDD UEs are the same as those of Cat. 1 UEs

· For half-duplex FDD operation for category 11 UEs, a guard period for Rx-to-Tx is created by the UE by not receiving the downlink subframe immediately preceding an uplink subframe from the same UE.

· For half-duplex FDD operation for category 11 UEs, a guard period for Tx-to-Rx is created by the UE by not receiving the downlink subframe immediately following an uplink subframe from the same UE.

· How to capture the principle of the above two bullets is up to 36.211 editor”

RAN2 specifications, such as 36.321 and 36.211, need to be updated to reflect this agreement and support HD-FDD functionality assuming single oscillator. 

Proposal 1: It is proposed to agree on the corresponding changes to 36.321. One way of doing it is shown below [1]:

“5.7 Discontinuous Reception.
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, and if the subframe is not immediately preceding or immediately following a subframe required for uplink transmission for half-duplex FDD UE operation if the UE is of category 0, and if the subframe is not part of a configured measurement gap:”
2      MBMS
In last meeting, RAN2 agreed to discuss this subject over email in “[86#38][LTE/MTC-LC] Running 36.306 CR” and additionally RAN1 also sent an LS to RAN2 [2] indicating their recommended values including the proposed value to support MBMS, as copied below for reference. In addition to RAN1 inputs, RAN2 will still discuss the recommended guidance on the maximum number of DL PDCP SDUs per TTI within the email discussion.

Proposal 2: Maximum number of bits of a MCH transport block received within a TTI for Category 0 UE is 4584”

3      DL parallel reception

In last meeting, RAN1 sent an LS to RAN2 [3] with the following information on the support for simultaneous reception.

“RAN2 has reached the agreement below in RAN2#85:

If the UE is not able to receive multiple Transport Blocks within a subframe due to max TBS and/or bandwidth limitation, it’s up to UE implementation which TB to prioritize

Subsequently to the above RAN2 decision, RAN1 decided there was no explicit bandwidth limitation. RAN1 has also agreed that minimum reception capability of the low-complexity UE is a TB of no more than 1000 bits in one transmission and another TB of no more than 2216 bits in another transmission bits within one subframe, as related to TS36.302 which captures simultaneous reception requirements”

As per the LS, RAN1 indicates that UE should support at least the reception of one TB with 1000bits maximum and another TB with 2216bits maximum in the same subframe, however if the eNB allocates more information within the subframe, it would be up to UE implementation which TB to prioritize.
Proposal 3: UE should support parallel reception of one TB of 1000 bits and another TB of 2216 bits within the same subframe. This would allow parallel reception of dedicated signaling/data (i.e. DL-SCH addressed by C-RNTI) plus system information, RAR, or paging. 
4      eNB awareness of paging for low complexity UEs
For paging, RAN1 pointed that it would be beneficial to make eNB aware of paging messages to cat. 0 UEs; however this aspect should be discussed by RAN3 and SA2 as per their incoming LS [4], text related to paging is also copied below for further reference.
“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. The eNB could then adjust the PCH transmission power levels and/or the amount of user multiplexing appropriately to achieve the target cell edge BLER for all UEs. Also, it should be noted that for a single antenna UE not in need of increased PCH transmission power there is no benefit from knowing the single antenna.
Based on these observations, RAN1 concluded that the somewhat increased overhead from random access 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 the eNB with knowledge that the paging request concerns a single antenna UE.
It is noted that it is RAN1’s understanding that this work item has no impact on core networks”
Proposal 5: RAN3 and SA2 may consider if S1-AP paging message should be extended to differentiate low cost UEs however CN impact is currently out of scope of Rel-12 WI. However RAN2 might need to answer the questions from the corresponding SA2 LS.
5      Conclusion

Proposal 1: It is proposed to agree on the corresponding changes to 36.321. 

Proposal 2: Maximum number of bits of a MCH transport block received within a TTI for Category 0 UE is 4584”

Proposal 3: UE should support parallel reception of one TB of 1000 bits and another TB of 2216 bits within the same subframe. This would allow parallel reception of dedicated signaling/data (i.e. DL-SCH addressed by C-RNTI) plus system information, RAR, or paging.

Proposal 4: RAN3 and SA2 may consider if S1-AP paging message should be extended to differentiate low cost UEs however CN impact is currently out of scope of Rel-12 WI. However RAN2 might need to answer the questions from the corresponding SA2 LS.
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7      Annex A. 

RAN1#77 agreements (from May 2014)
· For Cat 0 UEs, there is no change of control channel search space and DCI sizes relative to Cat 1 UEs

· For Cat 0 UEs, SPS is supported

· For Cat 0 UEs, ACK/NAK resource management is the same as that of Cat 1 UEs

· For Cat 0 UEs, the number of soft buffer bits for unicast is 25344 

· All HD FDD Cat-0 UEs are assumed to have 1 oscillator. Current RAN1 specification would be changed.

· The max # of DL and UL HARQ processes for Cat. 0 HD-FDD UEs are the same as those of Cat. 1 UEs

· For Cat.0 MTC UEs, the supported PMCH TBS is updated in 36.306 to 4584 bits
· For half-duplex FDD operation for category 0 UEs, a guard period for Rx-to-Tx is created by the UE by not receiving the downlink subframe immediately preceding an uplink subframe from the same UE.

· For half-duplex FDD operation for category 0 UEs, a guard period for Tx-to-Rx is created by the UE by not receiving the downlink subframe immediately following an uplink subframe from the same UE.

· How to capture the principle of the above two bullets is up to 36.211 editor

· Transmission mode(s) and EPDCCH supported by Cat. 0 UEs are the same as Cat. 1 UEs

· TTIBundling is supported for Cat.0 UEs
