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1.
Introduction
In Rel-13, a new low complexity UE (hereafter, refer to as low complexity UE) compared to category 0 UE is proposed and the characteristics of low complexity UE is excerpted from WID [1] as follows.
	· Specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the following additional capabilities:
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink.
· Bandwidth reduced UEs should be able to operate within any system bandwidth.
· Frequency multiplexing of bandwidth reduced UEs and non-MTC UEs should be supported. 
· The UE only needs to support 1.4 MHz RF bandwidth in downlink and uplink.
· The allowed re-tuning time supported by specification (e.g. ~0 ms, 1 ms) should be determined by RAN4.


In this contribution, it is addressed on impacts due to reduced UE bandwidth of 1.4 MHz in downlink and uplink for low complexity UE.

2.
Discussion 
Since the network knows the UE’s capability for UE in RRC CONNECTED mode, the network is able to transmit/receive within reduced bandwidth. On the contrary, the ignorance of the network for the UE in RRC IDLE mode leads to some issues to be resolved. 
Due to the characteristics (i.e. reduced bandwidth and maximum TBS limitation) of low complexity UE, the following potential issues are raised.

1st issue: whether the eNB is required to know the UE is low complexity UE during paging procedure? [2]
According to RAN1 agreement made in RAN1#79, the eNB has to know to whether the paging message is for low complexity UE or not in order to transmit a separate paging message.

· RAR/Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR/Paging messages for other UEs

We also think that unless the characteristics of the low complexity UE is known to the eNB during receiving S1 PAGING message from MME, the eNB may schedule paging message outside of 1.4MHz, resulting that the low complexity UE is not able to receive the message. 
Since the current UE Radio Capability for Paging IE included in the S1 PAGING message does not imply the bandwidth limitation and/or TBS limitation, we think new S1 indication is required for paging Rel-13 low complexity UE.

Observation 1) A new S1 indication from MME to eNB is beneficial for paging Rel-13 low complexity UE from RAN2 point of view.
In order for the MME to transfer the low complexity information to the eNB for the above purpose, MME is required to know whether the UE is low complexity. For this, a similar mechanism as for category 0 UE could be applied to Rel-13 low complexity UE. 

Proposal 1 Introduce a new low complexity UE indication in current ue-RadioPagingInfo. 
2nd issue: Potential problem due to limitation of maximum TBS? [3]

RAN1 requests RAN2’s feedback on the RAN2 aspects on the following working assumption.
Working assumption (from RAN1#78bis) (#3)

–
The maximum TBS for broadcast transmission for Rel-13 low complexity UE is no more than approximately 1000 bits.
The forementioned working assumption affects the transmission of SIB, paging and RAR. The impact to paging message is elaborated in [4]. According to following RAN1 agreement, there is no impact to normal UEs due to maximum TBS limitation for broadcast transmission in terms of RAR/Paging.

· RAR/Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR/Paging messages for other UEs

However, due to the bandwidth limitation and maximum TBS limitation for broadcast message to 1000 bits, the paging message size for low complexity UE is affected. Currently, the size of the paging message could reach to 1364 bits in case all UE identifier included in paging message are IMSI while maximum size could be 660 bits in case all identifier are S-TMSI. Given that using IMSI during paging is very rare, there seems to be no impact to the paging procedure due to maximum TBS limitation for broadcast message. 

In some rare cases that the IMSI is used in paging message so that the size of the paging message is bigger than the TBS limitation, the eNB needs to reduce the size of paging message.  This results that the paging message for a specific UE is inevitably delayed. However, if we assume that MTC applications running in low complexity UE is not delay sensitive, there seems to be no severe problem.
Observation 2) The TBS limitation does not have impact on paging procedure for low complexity UE.

The size of one MAC RAR and corresponding subheader is 56 bits, so around 17 MAC RARs could be included in MAC PDU for random access response. For non-congested situation, we think, the capability to transmit 17 MAC RARs are enough. However, during congested situation, the above number of MAC RARs is likely to be insufficient. This causes a delay in successful random access procedure and data transmission. From our view with the same reasoning above, if we could assume that the MTC application running in low complexity UE is delay tolerant, the delay is not regarded problem for the low complexity UE.

Observation 3) The TBS limitation does not have significant impact on random access response for low complexity UE. 
3.
Conclusion
For the paging operation of low complexity UE under the bandwidth/TBS limitation, we think 
Observation 1) A new S1 indication from MME to eNB is beneficial for paging Rel-13 low complexity UE from RAN2 point of view.

Proposal 1 Introduce a new low complexity UE indication in current ue-RadioPagingInfo.
Additionally, due to the maximum TBS for broadcast transmission for Rel-13 low complexity UE, we think as follows.
Observation 2) The TBS limitation does not have impact on paging procedure for low complexity UE.
Observation 3) The TBS limitation does not have significant impact on random access response for low complexity UE.
RAN2 is kindly asked to confirm the above observations and proposals and draft the LS to RAN1 and RAN3.
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