3GPP TSG-RAN WG2#95bis                                  R2-166405
Kaohsiung, October 10 - 14 2016
Source: 

Sharp
Title:
Random access for eNB-IoT
Agenda Item:

8.11.2
Document for:
Discussion and Decision 

1 Introduction
A new WI: enhancements of NB-IoT was approved in RAN#72[1]. One object of the WI is to support transmission of NPRACH on a non-anchor NB-IoT PRB. At RAN2#95 meeting, the following agreements were reached on this:
· Support the transmission of NPRACH on a non-anchor carrier in the case of initial access from RRC_IDLE and in the case of RRC connection re-establishment procedure.
· Support the transmission of NPRACH on a non-anchor carrier in the case of PDCCH order and in the case of UL transmission during RRC_CONNECTED requiring random access procedure.
· The network broadcasts the non-anchor carrier RACH resource configuration (BCCH is currently on anchor carrier)

· During the RA procedure including Msg1/Msg2/Msg3/Msg4 (one attempt), it is sufficient to use one and the same UL carrier (for Msg1/Msg3) and one and the same DL carrier (for Msg2/Msg4).

· If no dedicated configuration (physicalConfigDedicated-NB) is provided to the UE in Msg4, the UE remains on the UL carrier where Msg1/Msg3 was transmitted and on the DL carrier where Msg2/Msg4 was received.
In this contribution, we give our consideration on RACH/NPRACH configuration for anchor and non-anchor carrier and carrier selection for RA.
2 Discussion

2.1 RACH/NPRACH Configuration for anchor and non-anchor carrier
In release 13 NB-IoT, RACH configuration common part RACH-ConfigCommon-NB for anchor carrier includes preambleTransMax-CE-r13, powerRampingParameters-r13, rach-InfoList-r13 and connEstFailOffset-r13. These parameters are also needed to be configured for non-anchor carrier. And there is no need to configure these parameters with different value for different non-anchor carriers. And also there is no need to configure these parameters with different value for anchor carrier and non-anchor carriers.
Proposal 1: Anchor carrier and non-anchor carrier share the common RACH-ConfigCommon-NB.
In release 13 NB-IoT, NPRACH configuration NPRACH-ConfigSIB-NB for anchor carrier includes nprach-CP-Length-r13, rsrp-ThresholdsPrachInfoList-r13 and nprach-ParametersList-r13 for each NPRACH resource. The nprach-ParametersList-r13 for each NPRACH resource is nprach-Periodicity-r13, nprach-StartTime-r13, nprach-SubcarrierOffset-r13, nprach-NumSubcarriers-r13, nprach-SubcarrierMSG3-RangeStart-r13, maxNumPreambleAttemptCE-r13, numRepetitionsPerPreambleAttempt-r13, npdcch-NumRepetitions-RA-r13, npdcch-StartSF-CSS-RA-r13, and npdcch-Offset-RA-r13. 
Share the common NPRACH-ConfigSIB-NB configuration between different non-anchor carriers can save signaling overhead but it restricts non-anchor carrier reconfiguration. But if the NPRACH configurations for non-anchor carriers are independent, it will cause signaling overhead. For some parameters, for example nprach-CP-Length-r13, there is no need to configured different value for different non-anchor carriers. And further, for the shared parameters between non-anchor carriers, it is better to share the parameters between anchor carrier and non-anchor carriers. So in order to allow some flexibility and save overhead, it is better to share part of the parameters and configure different values of other parameters for different non-anchor carriers.  
Proposal 2: Anchor carrier and non-anchor carriers share part of the NPRACH resource configurations.
2.2 Are all non-anchor carrier can be used for RA?
If all non-anchor carriers can be used for RA, eNB has to monitor all non-anchor carriers. This is really a power consumption way. So, it is better to configure a group of non-anchor carriers for RA. In addition, considering that a carrier is an anchor carrier or non-anchor carrier is just from UE point of view. A carrier on which the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted is the anchor carrier for the UE and a carrier on which the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB are transmitted is the non-anchor carrier for the UE. Considering that the carriers on which NPSS/NSSS/NPBCH/SIB-NB are transmitted will be anchor carrier for some UEs and on which some of them will perform RA. So, for the purpose of load-sharing the group of non-anchor carrier configured for RA should not include the carrier on which NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Proposal 3:  A group of non-anchor carriers used for RA is configured and the non-anchor carriers included in the group are the carriers on which NPSS/NSSS/NPBCH/SIB-NB are not transmitted.
2.3 Which carrier is used for RA?

How UE to select a carrier from the configured carriers to perform initial RA needs to be discussed. It may, for example, just randomly select one from the anchor carrier and non-anchor carriers or based on some rules to have a selection, e.g., based on coverage level, message size of message 3, UE_ID etc. And for the UE in RRC Connected sate, which carrier is used for RA (if not indicated explicitly) also needs to be discussed. A straightforward way is to perform RA on the serving carrier. But there may be the case that the serving carrier is not a carrier configured to perform RA. For this case, we think UE can perform RA on anchor carrier or select a carrier as it does in initial RA.
Considering the release 13 UE will perform RA the anchor carrier, if UE randomly select carrier for RA from anchor carrier and configured non-anchor carrier, the anchor carrier may overload. So it is better for anchor carrier itself to decide whether it can be used for carrier selection for release 14 UE and indicates its decision to UE, i.e., an indication is used to indicate whether the anchor carrier can be used as RA carrier for release 14 UE.
Proposal 4:  RAN 2 is asked to discuss how UE to select a carrier from the configured RA carriers.

Proposal 5:  An indication is defined to indicate whether the anchor carrier can be used as RA carrier for release 14 UE.
3 Conclusion 

In this contribution, we discuss the issues related to support RA on non-anchor carrier. Based on the discussion we have the following proposals: 
Proposal 1:  Anchor carrier and non-anchor carrier share the common RACH-ConfigCommon-NB.
Proposal 2:  Anchor carrier and non-anchor carriers share part of the NPRACH resource configurations.
Proposal 3: A group of non-anchor carriers used for RA is configured and the non-anchor carriers included in the group are the carriers on which NPSS/NSSS/NPBCH/SIB-NB are not transmitted.
Proposal 4:  RAN 2 is asked to discuss how UE to select a carrier from the configured RA carriers.

Proposal 5:  An indication is defined to indicate whether the anchor carrier can be used as RA carrier for release 14 UE.
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