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1
Introduction
In this contribution, we present our views on the remaining details of UE category type. In particular, we address the following two issues:
1. LS from RAN2 indicating that not all SIBs can fit into the maximum size of 1000 bits.
2. Whether UE supports simultaneous reception of common messages and unicast data.
2
LS from RAN2
Regarding the impact of 1000 bit limitation on MTC performance, the following discussions are captured by the RAN2 LS:

In case that it is agreed to restrict BCCH transport block size to 1000 bits:

1. SIB1, 2, 3 and 4 are smaller than 1000 bits and therefore there is no issue regarding intra frequency cell reselection. However a 1000 bits limit might put future restrictions on the extensibility of these SIBs.

2. SIB5 can be larger than 1000 bits depending on the number of carriers (and e.g. black lists). If the NW broadcasts a SIB5 with more than 1000 bits, low complexity UEs would not be able to read SIB5 successfully and in this case the UE should rely on existing cell selection rather than cell reselection.

3. The same applies to inter-RAT SIBs (SIB6, SIB7, SIB8…) if those grow beyond 1000 bits. 

4.  If the network decides to configure the respective SIBs with less than 1000 bits low complexity UEs operating in normal coverage would support inter-frequency and inter-RAT cell reselection in IDLE mode, otherwise the UE performs cell selection. 

a. Restricting SIB5 to 1000 bits would limit the number of inter-frequency carriers broadcasted in SIB5. This might not be acceptable in many networks operating with more carriers or requiring configuration of black lists. One solution might be to define a SIB5bis which contains only a subset of the inter-frequency information. However, this would increase the overhead.

b. RAN2 would like to point out that cell selection has no guaranteed performance requirements, i.e., the performance depend on UE implementation. 

RAN 2 investigations on Enhanced coverage UEs are FFS.

Since accepting a 1000 bit limit might put restrictions on the extensibility of these SIBs in the future and considering the feedback above, RAN WG2 would like to ask RAN WG1 to consider keeping the current limit of 2216 bits for the BCCH TBS size within the work on Low complexity MTC UEs. 

Based on the input from RAN2, we have two options:
· Option 1: Increase the limit of maximum payload size to 2216 bit for MTC. 

1. With the RB limitation of 6 RBs or less, then the I_TBS has to be at least 18 in order to transmit the 2216 bit within one SF based on the TBS table from 36.213. This translates into 64 QAM with a code rate of around 2/3. This is too high for broadcast channel where all users have to be reached within the cell. 

2. So if we increase the limit of payload size, we also need to increase the RB size limit. 
· Option 2: Keep the current limit of 1000 bit. 
1. This would mean that MTC device won’t be able to receive SIB5, 6, 7, 8, etc. 

2. So MTC will have some limited mobility support such as supporting only cell selection but not reselection. 
3. The other alternatives such as segmentation or new SIB transmission for MTC would lead to increased overhead. 

Observation:

· Increasing maximum supported TB to 2216 will also require increased bandwidth support for MTC

· Maintaining maximum supported TB to 1000 will limit the MTC mobility support 

Based on these observations, we need to clarify the MTC requirements from operators to make a decision. 
Proposal 1:
· Need to clarify requirements regarding the priority of cost reduction vs. mobility support to determine whether to increase the TB size and RB size limitation. 

3
Simultaneous Broadcast and Unicast

For coverage limited MTC, bundled transmissions are considered. One issue is whether MTC needs to support both broadcast and unicast simultaneously in the same subframe/subframes. 

· Option 1: support simultaneous broadcast and unicast in the same subframe/subframes

· With bundled transmission of both broadcast and unicast, MTC will have to buffer data for the entire duration of the DL transmission and try to decode both simultaneously. This has impact on both buffer size requirements as well as processing power before it transmits ACK/NACK. 
· For a low cost UE with buffer and processing power limitation, this is not preferred. 

· Option 2: do not support simultaneous broadcast and unicast in the same subframe/subframes

· Consider the trade off between allocating more RBs in frequency domain vs. transmitting in longer TTI bundle size, eNB can try to schedule DL transmission to fill up in frequency domain first before relying on longer TTI. So instead of multiplexing several DL transmissions with each of them bundled in time, eNB should schedule one transmission at a time and rely more on repetition in frequency domain. 
Proposal 2:

· Low cost MTC in coverage enhancements should not support simultaneous reception of broadcast messages and unicast. 
5
Conclusion

In this contribution, we presented our view on the remaining issues for UE category/type.  

We make the following observations and proposals:

Observation:

· Increasing maximum supported TB to 2216 will also require increased bandwidth support for MTC

· Maintaining maximum supported TB to 1000 will limit the MTC mobility support 

Proposal 1:
· Need to clarify requirements regarding the priority of cost reduction vs. mobility support to determine whether to increase the TB size and RB size limitation. 

Proposal 2:

· Low cost MTC in coverage enhancements should not support simultaneous reception of broadcast messages and unicast. 
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