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1 Introduction
This document discusses and proposes UE capabilities for Low Complexity UE and Coverage Enhancements support.
2 Discussion
2.1 Low Complexity
The UE category is supposed to reflect the UE hardware complexity. The Rel-13 bandwidth reduced (to 1.4 MHZ) low complexity UE is associated with a different UE hardware complexity compared to existing UE categories (including Cat-0, introduced in Rel-12). 
It is in our view well-motivated to introduce a new UE category.

Existing UE (UL/DL) categories are numbered from “0” up to “16”. It would not make any sense to use “17”, but rather “-1” for the Rel-13 LC UE. However, there is an obvious risk for ambiguities, as “category-1” or “cat-1” could easily be mixed with Category 1. To avoid this ambiguity problem, we could use “M” (or even “M1”, to open up for future further complexity-reduced UE categories)
The existing ASN.1 definitions of ue-Category are as follows:

ue-Category                       

INTEGER (1..5),

ue-Category-v1020





INTEGER (6..8)
 
OPTIONAL,

ue-Category-v1170                       INTEGER (9..10) 
OPTIONAL,

ue-Category-v1170





INTEGER (9..10)

OPTIONAL, 

ue-CategoryDL-r12





INTEGER (0..14)

OPTIONAL,
ue-CategoryUL-r12





INTEGER (0..13)

OPTIONAL,
ue-CategoryDL-v1260





INTEGER (15..16)
OPTIONAL,
                                                                         
It is possible to use e.g. the following ASN.1 definition for  a new UE Category M1:
    ue-CategoryDL-r13                
ENUMERATED {m1}      OPTIONAL,

The UE hardware complexity difference is currently not possible to visualize in the existing tables in TS36.306 in a straightforward manner. So far, all existing UE categories support full system bandwidth (100 PRBs or 20 MHz), while the Rel-13 bandwidth reduced low complexity UE support 6 PRBs (1.4 MHz). Either, this difference could be indicated with a note in existing tables, or by introducing a new parameter “RF Bandwidth” in the “Parameters set by the field ue-Category and ue-CategoryDL / ue-CategoryUL” (and corresponding tables).
As RAN agreed (RP-142230) to “…have the split of the UL and DL categories and consequent restructure of the UE categories from Rel-12…”, a new category M1 should be added both in UL and DL:
Proposal 1 New UE UL category M1 and DL category M1 are introduced and capability bit is introduced for Coverage Enhancement.
On the parameter values that are set by the UL/DL UE category, the “Total layer 2 buffer size” is traditionally decided by RAN2, the other parameters by RAN1.

For the “Total layer 2 buffer size”, we propose to reuse the same values for UL/DL Category M1 as for UL/DL Category 0 (20.000 bytes). 
Proposal 2 For UL category M1 and DL category M1, set “Total layer 2 buffer size” to 20.000 bytes. 

2.2 Coverage Enhancement
For UE-indication of support of Enhanced Coverage, we propose to introduce one single capability. UE that indicates support of Enhance Coverage is capable of using all techniques for Enhanced Coverage without any limitation to certain coverage levels. The new capability can be set by any UE category.

Proposal 3 One new capability bit is introduced for Coverage Enhancement.
Proposal 4 The new capability bit for CE can be set by any UE category.

2.3 Impact on UE-RadioPagingInfo

The UE Radio Paging Info is sent from the UE to the eNB in the UECapabilityInformation message, sent from eNB to MME for storage, and included from MME to eNB in the S1AP Paging.
Both the new UE UL/DL Category M1 and the capability bit for CE provides necessay information fot the eNB at paging. Hence, we propose that both “UL/DL Category M1” and “Capability bit for CE” are included in UE-RadioPagingInfo.

Proposal 5 Include both “UL/DL Category M1” and “Capability bit for CE” in UE-RadioPagingInfo.
3 Conclusion

In this contribution we have discussed UE capabilities for Low Complexity UE and Coverage Enhancements support. We ask RAN2 to discuss and agree on the following:
Proposal 6 New UE UL category M1 and DL category M1 are introduced and capability bit is introduced for Coverage Enhancement.

Proposal 7 For UL category M1 and DL category M1, set “Total layer 2 buffer size” to 2000 bytes. 
Proposal 8 One new capability bit is introduced for Coverage Enhancement.

Proposal 9 The new capability bit for CE can be set by any UE category.

Proposal 10 Include both “UL/DL Category M1” and “Capability bit for CE” in UE-RadioPagingInfo.
Draft CR to 36.306 is provided in R2-156808.
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