3GPP TSG RAN2 Meeting #91
R2-153451
Beijing, China, 24 – 28 August, 2015 

Agenda item:

7.4.3
Source:
NEC
Title:
Random Access procedure for Rel-13 MTC UE
Document for:

Discussion and Decision
1. Introduction
RAN1 agreed the followings in last RAN1#81 meeting [1] in addition to past agreements informed by LS [2,3].
	Agreement:
· UE knows repetition level of transmission of RAR from the repetition level of its most recent PRACH

· FFS whether the repetition level is a function of the TBS of the RAR or not

· FFS the detailed mapping from the repetition level of PRACH to that of RAR

· UE knows in which subframe(s) transmission of RAR can begin from its most recent PRACH resource set

· UE knows in which frequency resource(s) transmission of RAR can occur from its most recent PRACH resource set

· Note: if option 1 is adopted, this does not preclude the possibility of specifying a single frequency resource for M-PDCCH

· NOTE: “Transmission of RAR” includes Option 1,2,3 for RAR transmission mechanism (which will be down-selected)

· If option 1 is adopted, the repetition level, subframe(s), frequency resource(s) here refers to that of M-PDCCH


	Agreements:
· Options for RAR and Paging for Rel-13 low complexity UEs and UEs operating coverage enhancement:

· Option 1: M-PDCCH-scheduled PDSCH carrying the message(s)

· Option 2: M-PDCCH DCI carrying the message

· Option 3: M-PDCCH-less PDSCH carrying the message

:
· Agree the following as working assumptions for RAR:

· Support Option 2 for the case of a single MAC RAR in a narrowband

· Support Option 1 for the case of multiple MAC RARs in a narrowband

· FFS: In case of small number of MAC RARs, some part of MAC RARs is included in the DCI, and remaining parts of MAC RARs are included in the PDSCH
· FFS whether eNB indicates support for Option 1 and/or Option 2 in SIB


· If eNB can indicate support for only Option 1 then Option 1 can be used also for a single MAC RAR


There are still some FFS in RAN1, but RAN2 could work further based on agreements above in RAN1. In this contribution, we discuss random access procedure for Rel-13 MTC UE and provide our view.
2. Discussion
2.1
RAR reception
As agreed in RAN1 [1], the Rel-13 MTC UE can know the time/frequency radio resources for possibly receiving the RAR corresponding its PRACH preamble. Although there seems to be two options for RAR transmission in RAN1 discussion, it would be confirmed that the eNB should decide how and where to send the RAR for detected PRACH preamble according to the pre-defined rules of PRACH resource set and RAR radio resources. The detail can be discussed in stage-3 after RAN1 clarifies the FFS points.
Observation 1: It can be confirmed that there is pre-defined rule(s) for mapping between PRACH resource set and RAR.
2.2
Potential impact on Random Access procedure
Based on the agreements in RAN2 and RAN1, the random access procedure for initial access by Rel-13 MTC UE will be as shown in Fig.1, where 3 repetitions for PRACH preamble and 4 repetitions for RAR are assumed. In this procedure, there are two open issues to be clarified:
· 1) start timing of RAR window

· 2) range of ra-ResponseWindowSize IE
Issue 1) start timing of RAR window

In RA procedure, there is the RAR window during which a UE is waiting for RAR including PRACH preamble index sent by the UE. It is specified that the RAR window starts at the subframe containing the end of the preamble transmission plus three subframes in MAC [4]. In the legacy procedure, it is very clear when the end of the preamble transmission is, while it is not yet clear in the procedure for Rel-13 MTC UE because more than one preamble transmissions can be done per one access try. We consider that it should be the end of the repetitions within the access try and propose to agree this.
Proposal 1: RAN2 agree that the end of the preamble transmission is the end of repetitions of the preamble transmissions.
Issue 2) range of ra-ResponseWindowSize IE
So far, the range of ra-ResponseWindowSize is 2ms to 10ms. The maximum value of 10ms was decided by taking into account the possible maximum number of preambles detected by the eNB at same time and the expected radio resources used per RAR message. If the maximum value is too large, the UE may wait for unnecessarily long time even though the RAR for the UE will not be sent due to misdetection of the preamble.

For Rel-13 MTC, the RAR will be also repeated or bundled over some subframes and thus the RAR window may not be sufficient. So, we propose to discuss the need for extending the value range.
Proposal 2: RAN2 discuss the need for extending the range of the ra-ResponseWindowSize IE.
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Fig.1: Random access procedure for Rel-13 MTC UE

3. Conclusion

In this contribution we discussed random access procedure for Rel-13 MTC UE and made proposals below.
Proposal 1: RAN2 agree that the end of the preamble transmission is the end of repetitions of the preamble transmissions.
Proposal 2: RAN2 discuss the need for extending the range of the ra-ResponseWindowSize IE.
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