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1. Introduction
RAN1 has made many agreements on the PRACH coverage enhancement procedure in the past RAN1 meetings and sent the LS to RAN2 in [1] and [2]. 
	Agreements: [1]
· 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

· RAR/paging message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels


	· For coverage enhancement of PRACH, for initial random access [2]
· There is one to one mapping between PRACH repetition level and PRACH resource set
· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level
· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level

· FFS UE behavior when UE receives RAR, but fails contention resolution


In this contribution, we discuss the relationship between the PRACH and RA response (RAR) and propose some working assumptions.
2. Discussion
2.1
Mapping of PRACH and RAR
According to RAN1 agreement that “there is one to one mapping between PRACH repetition level and PRACH resource set” for initial random access, it could be understood that the eNB can know the PRACH repetition level applied by a UE from the PRACH resource set used by the UE. Regarding the PRACH repetition level, we understand that it would mean the number of PRACH repetitions linked to the coverage level UE estimated for PRACH.
Observation 1: The eNB can know the coverage level UE estimated from PRACH resource set used by the UE.


When the PRACH preamble is detected by the eNB, the RAR message including the detected preamble ID should be successfully decoded by the UE. Considering the UE applies the enhanced PRACH transmission (i.e. repetition), it is reasonable that the eNB should apply the enhanced RAR message transmission (e.g. repetition, subframe bundling). In order for the UE to decode the RAR message, the UE needs to know the configuration (e.g. repetition level, subframe bundle size) of RAR message the UE should receive. 
Observation 2: The UE needs to know the configuration (e.g. repetition level, subframe bundle size) of RAR message to be received in advance.

However, for the initial access, there will be no information exchanged between the UE and the eNB with respect to the enhanced PRACH and RAR message. For instance, the UE estimates its coverage level based on e.g. RSRP (FFS in RAN1/4 [3]) and when the first PRACH transmission for initial access is triggered. The coverage level of the UE may change due to mobility and thus the eNB does not know the coverage level the UE estimates until detecting the PRACH preamble. In other words, if the eNB sends the RAR with e.g. repetition which is suitable for the coverage level known from the PRACH resource set used by the UE, the UE does not know what kind of enhancement (e.g. which number of repetitions) is applied for the RAR message (Fig. 1). Thus, there should be a certain rule between the PRACH and RAR message when the coverage enhancement technique is used. The simplest way would be there is one-to-one mapping between the PRACH resource set and the RAR configuration (e.g. repetition level, subframe bundle size).
Another possibility would be that the RAR configuration is indicated by ePDCCH. In this case, the UE needs to know where to receive the corresponding ePDCCH (e.g. radio resource, number of repetition). However, this is still being discussed in RAN1, so we should wait for RAN1 progress. On the other hand, in some sense, we could say that how to receive the ePDCCH is also a kind of the configuration of RAR message.
In conclusion, we consider that a working assumption could be that there will be one-to-one mapping between the PRACH resource set and the RAR configuration (e.g. repetition level, subframe bundle size, or ePDCCH configuration) for initial access by Rel-13 low-complexity UE and UE in enhanced coverage. In addition, this could be performed by sending the information related to this mapping via SIB or defining it in the specification.

Proposal 1: It is agreed as a working assumption that there will be one-to-one mapping between the PRACH resource set and the RAR configuration (e.g. repetition level, subframe bundle size, or ePDCCH configuration).

[image: image1]
Fig. 1: Example flow of RA by UE in enhanced coverage
2.2
Contents of RAR message
From latency and signaling reduction point of view, it may be better to reduce the contents of RAR message compared to legacy one [4][5]. Since the RAR message for Rel-13 low complexity UEs and UEs operating coverage enhancements (CE) will be separated from the legacy UEs as agreed in RAN1 [1], the contents of RAR message could be optimized for Rel-13 low complexity UE and UE in enhanced coverage. For instance, the size of UL Grant which includes many L1 parameters (e.g. RB assignment, MCS) might be able to be reduced considering the reduced bandwidth for PDSCH reception. Although the actual information need to be sent in the RAR message should be discussed in RAN1 first, it could be assumed that there could be a new MAC RAR format for Rel-13 low complexity UE and UE in enhanced coverage from RAN2 point of view, if necessary for optimization.
Proposal 2: It is assumed that there could be a new MAC RAR format for Rel-13 low complexity UE and UE in enhanced coverage from RAN2 point of view.
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Fig.2: MAC RAR (Figure 6.1.5-3 [6])
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Fig.3: Example of MAC PDU consisting of a MAC header and MAC RARs (Figure 6.1.5-4 [6])
3. Conclusion

In this contribution we discussed the relationship between the PRACH and RA response (RAR) and propose the working assumptions.
Proposal 1: It is agreed as a working assumption that there is one-to-one mapping between the PRACH resource set and the RAR configuration (e.g. repetition level, subframe bundle size, or ePDCCH configuration).

Proposal 2: It is assumed that there could be new MAC RAR format for Rel-13 low complexity UE and UE in enhanced coverage from RAN2 point of view.
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