3GPP TSG RAN WG1 Meeting #82bis

R1-155857
Malmö, Sweden, 5th - 9th October 2015
Agenda item:
7.2.1.1
Source:
InterDigital

Title:
Further Details on Narrowband Configuration for MTC UE
Document for:

Discussion/Decision
1
Introduction
In RAN1 #82, the narrowband definition for MTC UE has been agreed as following which is captured in RAN1 chairman’s note [2]:
Agreement:

· All narrowbands are of a size of 6 PRBs

· Total number of DL narrowbands in the system bandwidth is fixed at 
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· Total number of UL narrowbands in the system bandwidth is fixed at 
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· The location of the remaining RBs if any is FFS among at least

A) The remaining RBs are at the end of the system bandwidth

B) The remaining RBs are in the middle of the system bandwidth

C) The remaining RBs are at both ends of the system bandwidth

· The numbering of narrowbands is FFS between:

1. Narrowbands are numbered in order of increasing PRB number

2. Narrowbands are numbered working from the edges of the system bandwidth to the middle

Agreement:

· The remaining RBs are divided evenly at both ends of the system bandwidth, with the extra odd PRB for the system BW (e.g. 3, 5, and 15 MHz) located at the center of the system BW

· The narrowbands are numbered in order of increasing PRB number

However, there are still open issues related to the narrowband configuration for downlink and uplink channels. Therefore, in this contribution, we further discuss on the remaining details of narrowband configurations for MTC UE.
2
Narrowband configurations
The number of narrowbands available is determined based on the system bandwidth, however it is not necessary to use all narrowbands for low-cost UE since the low-cost UE can transmit or receive only in one narrowband at a time. Note that using larger number of narrowbands may provide a couple of benefits including capacity, frequency diversity gain, frequency selective scheduling while control signalling overhead is increased as a side impact. Hence, it is beneficial to allow using a subset of narrowbands based on eNB configuration. For example, if a number of active low-cost UE in a cell is relatively small, only a few subbands are configured to use, thus reducing control signalling overhead.
Proposal-1: a subset of narrowbands can be configured for low-complexity UE.
Within the narrowbands configured or used, each narrowband index which associated with a PRACH resource for M-PDCCH monitoring can be indicated from a broadcasting channel (e.g. SIB). Thus, a low-cost UE may figure out the narrowband location for M-PDCCH monitoring at least for RAR reception based on the PRACH resource used. For example, according to the PRACH resource used, a low-cost UE may know in which narrowband the M-PDCCH search space located for RAR reception as shown in the figure 2 as an example. Note that it has been agreed that the frequency location of RAR (M-PDCCH carrying RAR or scheduling information of RARs) is determined based on the PRACH resource used in RAN1 #81 [1]. A mapping rule between PRACH resource and subband index carrying M-PDCCH should be defined for this case.
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Figure 1. An example of mapping between PRACH resource and subband for RAR.
Proposal-2: the narrowband index associated with a PRACH resource for M-PDCCH monitoring is informed in a broadcasting channel.
The frequency hopping across narrowbands has been agreed in order to achieve frequency diversity gain although a retuning time needs to be taken into account. With multiple subbands configuration, the frequency hopping could be based on the associated narrowband index. Therefore, the associated narrowband index for downlink and uplink for a low-cost UE may change according to the subframe number and/or radio frame number. However, for the sake of simplicity, a logical and physical narrowband index may be used for the subband hopping. For example, a low cost UE may be configured with a logical narrowband index for M-PDCCH monitoring and the frequency location of the logical narrowband index may be changed over time to achieve frequency diversity gain.
Proposal-3: logical and physical narrowband indices may be used for a frequency hopping of the narrowbands.

It has been agreed that the frequency selective scheduling is supported for both PDSCH and PUSCH by indicating the narrowband index in the associated DCI at least for the unicast traffic. The frequency selective scheduling can provide gain if the channel status information is available at the transmitter. Therefore, a UE may need to report CSI for the narrowbands in which the PDSCH can be scheduled as well as transmit SRS for the narrowbands in which PUSCH can be scheduled. 
Since a low-cost UE can measure CSI for one narrowband at a time, reporting all narrowbands configured may not be efficient and requires a higher feedback overhead. In this case, limiting the number of narrowbands for CSI reporting and/or SRS transmission can reduce the signalling overhead if periodic CSI reporting is used. In an example, a low-cost UE can report one or more narrowband indices which provide a higher received SINR and its associated CQI values in order to reduce the feedback overhead. Further, a narrowband index can be indicated for aperiodic CSI reporting and/or SRS transmission.
Proposal-4: a subset of narrowbands is used for CSI reporting and/or SRS transmission for frequency selective scheduling.

Proposal-5: a narrowband index is indicated from the associated DCI if aperiodic CSI reporting and/or SRS transmission is triggered.

3
Conclusion
In this contribution, we discussed on further details of narrowbands configuration for low-cost UE. From the discussions, we propose followings:
Proposal-1: a subset of narrowbands can be configured for low-complexity UE.

Proposal-2: the narrowband index associated with a PRACH resource for M-PDCCH monitoring is informed in a broadcasting channel.
Proposal-3: logical and physical narrowband indices may be used for a frequency hopping of the narrowbands.
Proposal-4: a subset of narrowbands is used for CSI reporting and/or SRS transmission for frequency selective scheduling.

Proposal-5: a narrowband index is indicated from the associated DCI if aperiodic CSI reporting and/or SRS transmission is triggered.
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