3GPP TSG RAN WG1 Meeting #81
R1-152961
Fukuoka, Japan, 25th - 29th May 2015
Source:               ZTE

Title:                   Subframe for PBCH repetition and resource mapping
Agenda item:      6.2.1.7
Document for:    Discussion and Decision

1 Introduction

In RAN1 #80bis meeting, it was agreed that [1]:
· PBCH repetition option is 3A for FDD and as a working assumption for TDD

· It is up to the network whether to configure PBCH repetitions in a cell or not

· The PBCH repetition configuration can be regarded as a long-term property of the cell

· UE can assume the PBCH repetition on/off is the same in subsequent wake-up as initial acquisition

· FFS the other subframe for repetition

· For TDD, can revisit if significant issues are found
In this contribution, we discuss the subframe for PBCH repetition and resource mapping.
2 Details on PBCH repetition

2.1 PBCH repetition option for TDD
As agreed in RAN1, supporting all TDD DL/UL configurations is considered for PBCH coverage improvement in Rel-13. In order to support all DL/UL configurations, only subframe #0, #1, #5, and #6 can be used for PBCH repetition for TDD. Subframe #1 and # 6 are special subframes and may be configured with different special subframe configuration. If special subframe configuration 0 or 5 is configured, only 3 OFDM symbols can be applied for downlink transmission. Excluding the symbols occupied by PDCCH, the REs available for PBCH repetition are very limited in special subframe #1 and #6. Subframe #1 and #6 are not suitable for PBCH repetition. SIB1 is transmitted in Subframe #5 of even radio frames. In order to reduce impact on legacy UEs, besides subframe #0, it would be better to only use subframe #5 in odd radio frames for PBCH repetition. Considering discussion above, instead of option 3A, it would be better to use option 2A for PBCH repetition.
Proposal 1: For TDD, Option 2A is used as the solution for PBCH repetition.

2.2 Subframe for PBCH repetition and resource mapping for FDD
For FDD, PBCH repetition option 3A was agreed in RAN1 #80bis meeting.

· Repetition in SF#0 + repetition in 1 other sub-frame in all frames
· Always send repetition in every 40ms cycle.
For FDD, to avoid the influence of MBSFN subframe configuration, subframe #4 and #9 can be considered as the other sub-frame for PBCH repetition. Subframe #4 or subframe #9 can be configured as Paging subframe by network. CSI-RS transmission is precluded for subframe #4 or #9 if it is configured as Paging subframe. Then, in subframe #4 or #9, only the following REs would be excluded for PBCH repetition:

· the first 3 OFDM symbols (occupied by legacy PDCCH); 

· the REs for CRS antenna ports 0-3;
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Figure 1 REs in subframe #4 or #9(Paging subframe) for PBCH repetition
CSI-RS transmission is precluded for subframe #0 if it is configured as Paging subframe. If subframe #0 is not configured as Paging subframe, CSI-RS transmission and PBCH repetition may be collide in 8 REs as shown in figure 1. Considering only 8 REs may be collided in subframe #0, an MTC UE would assume PBCH repetition is still transmitted on the REs allocated for CSI-RS in order for reducing the UE complexity. 
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Figure 2 REs in subframe #0 for PBCH repetition
Proposal 2: For FDD, subframe #4 or subframe #9 configured as Paging subframe is used for PBCH repetition.
· The following REs in subframe #4/#9 would be excluded for PBCH repetition:

· the first 3 OFDM symbols (occupied by legacy PDCCH)
· the REs for CRS antenna ports 0-3
Proposal 3: If subframe #0 is not configured as Paging subframe, an MTC UE would assume PBCH repetition is still transmitted on the REs of potential CSI-RS transmission.
2.3 Rate matching for PBCH repetition

PBCH repetition occurs within 40ms PBCH cycle. Rate matching for PBCH repetition can be performed over all the available REs of each radio frame or over all the available REs within 40ms PBCH cycle. Considering the UE complexity, rate matching for PBCH repetition over all the available REs within 40ms PBCH cycle is preferable.
Proposal 4: Rate matching for PBCH repetition is performed over all the available REs within 40ms PBCH cycle.
3 Conclusions
Considerations on details for PBCH repetition and resource mapping are discussed in this contribution. We propose the followings:

Proposal 1: For TDD, Option 2-A is preferable as the solution for PBCH repetition. 
Proposal 2: For FDD, subframe #4 or subframe #9 configured as Paging subframe is used for PBCH repetition.

· The following REs in subframe #4/#9 would be excluded for PBCH repetition:

· the first 3 OFDM symbols (occupied by legacy PDCCH)
· the REs for CRS antenna ports 0-3
Proposal 3: If subframe #0 is not configured as Paging subframe, an MTC UE would assume PBCH repetition is still transmitted on the REs of potential CSI-RS transmission.
Proposal 4: Rate matching for PBCH repetition is performed over all the available REs within 40ms PBCH cycle.
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