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1. Introduction
This paper discusses the necessity to differentiate RACH resources for UE with low and normal complexity in combination with EC capability, and also the granularity of the differentiation. The paper proposes to review the need to support the case of normal complexity UE with EC capability and to adopt differentiation of RACH resources for normal complexity and low complexity UE.
2. Discussion
The LS from RAN in [1] indicated the following agreements on RACH for LC/EC UE:

RAN1 has agreed that coverage enhancement of PRACH (RACH message 1) will be achieved through repetition of the legacy PRACH formats. Multiple PRACH repetition levels will be supported. RAN1 has agreed as a working assumption that the maximum number of levels is 3 (i.e. 4 if the case without repetition is included). The number of levels should be configurable by eNB up to the maximum number.

RAN1 has also agreed to define one or more additional PRACH time/frequency resource regions for UEs operating CE, apart from the regions for the legacy PRACH configuration. Within such regions, code multiplexing of UEs will be possible through allocation of different PRACH preamble sequence groups to UEs with different repetition levels. Other details are for further study.

Furthermore, RAN1 has agreed that PRACH is used to identify Rel-13 low complexity UEs. The details are for further study.

Furthermore in [2], the following was also agreed:

· For coverage enhancement of PRACH, for initial random access

· There is one to one mapping between PRACH repetition level and PRACH resource set
From the above agreements, it seems clear that RACH resources partitioning for legacy UE and Rel-13 LC/EC UE is necessary. For UE operating in CE, coverage enhancement is achieved by repetition of legacy PRACH format where a certain repetition level is one-to-one mapped to a certain PRACH resource set. Therefore the network needs to assign several sets of PRACH resource to allow 3 levels of repetition (not including without repetition case).
For LC UEs, one motivation for identifying Rel-13 low complexity UE from PRACH is due to the fact that Rel-13 low complexity UE cannot read legacy PDCCH so that the network needs to understand whether it should send the RAR (uplink grant) in PDCCH or EPDCCH.

Observation 1: Some form of RACH partitioning for Rel-13 LC/EC UE needs to be supported.
In the discussion of Rel-13 coverage enhancement, it is commonly understood that EC operation can be performed by both Rel-13 “low complexity” UE and by Rel-13 “normal complexity” UE. Although WID in [3] indicates that “When defining the detailed solutions for the above coverage enhancement techniques, the work should strive to minimize divergence of solutions between the new UE category/type and other UEs. One possible approach is to require a ‘normal complexity UE’ configured with the coverage enhancement techniques to mimic some of the behaviours of a Rel-13 low complexity UE configured with the coverage enhancement techniques.” , at this stage it is not clear whether Rel-13 “normal complexity” supporting EC is used for MTC UE or can be used for “normal” smartphone UE.  Therefore, we need to ensure whether this approach is acceptable from network operation perspective.  Table 1 summarizes the resulting cases from combination of Low/Normal Complexity types and EC support/non-support.  As seen from this table, there are 6 combinations. 

· Case (1):  LC UE with non EC support. 1 RACH resource set is needed.
· Case (2):  LC UE in EC mode. 3 RACH resource sets, each for 3 repetition level are needed. 

· Case (3):  LC UE in Non EC (normal coverage) mode. 1 Resource set is needed. (It is assumed that no repetition is needed).
· Case (4) and (6):  Normal complexity UE with no EC support and with EC support in normal coverage mode, respetively. The understanding is Legacy RACH is used in this case.

· Case (5):  Normal complexity UE in EC mode. 

For this case there following points need to be discussed:

· Point 1: The main motivation to support EC techniques in “normal complexity” UE is not clear.

“Low complexity” and enhanced coverage mode UE is motivated by MTC service and use cases. It is understandable and maybe beneficial to ensure MTC devices in poor coverage to be able to communicate with network to send/receive small data. However there is no benefit to provide normal data services using normal complexity UE in places with poor coverage.

· Point 2: It is not clear whether the RACH resources partition for this case can be made common with case (2).

 If the WG decides to support EC in normal complexity, then from operation perspective, there may be benefit to differentiate the two, e.g., the RACH for normal complexity UE may be prioritized than the RACH from low complexity UE.

Table 1: Combination of UE types and EC capability
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Assuming that that case (1) and case (3) are cases of LC in normal coverage, both cases can use the same RACH resources. Case (3) necessitates 3 different RACH resource sets. Therefore at least 4 different RACH resources are necessary. In addition to that, RAN2 needs to discuss whether there is a need to support EC in normal complexity UE, and if there is a need for that, whether RACH resources should be differentiated with the LC-EC. If the meaning of “normal complexity” covers also UE categories for typical smartphones (i.e., not only UE categories for MTC purposes (cat.0, cat.1)), then we think RACH resources for this case should be separated as well. Separation of RACH resources for low complexity and normal complexity UE can be used for e.g., (de)prioritization of RACH resources and processing for normal UEs.

From the discussion above, the following are proposed: 

Proposal 1: 
RAN2 to discuss the resulting combination between Low/Normal Complexity types and EC capability, and confirm the understanding on the necessity of RACH partitioning for each case.
Proposal 2:  Especially for case (5), it is proposed to confirm the main motivation to justify the necessity of supporting EC in normal complexity UE. Removing this case would simplify the EC/LC discussion.

Proposal 3:  If EC is to be supported in normal complexity UE, then we propose that RACH resource for LC-EC and NC-EC UE should be able to be differentiated.
3. Summary and Proposal
The necessity to differentiate RACH resources for UE with low and normal complexity in combination with EC capability was discussed and the following were proposed:

Proposal 1: 
RAN2 to discuss the resulting combination between Low/Normal Complexity types and EC capability, and confirm the understanding on the necessity of RACH partitioning for each case. 

Proposal 2:  Especially for case (5), it is proposed to confirm the main motivation to justify the necessity of supporting EC in normal complexity UE. Removing this case would simplify the EC/LC discussion.

Proposal 3:  If EC is to be supported in normal complexity UE, then we propose that RACH resource for LC and NC UE should be able to be differentiated.
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