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1
Introduction
In the current E-UTRA downlink PHY structure, the PDCCH is transmitted around the PHICH resource elements. Further, the BCCH SIBs (also known as D-BCH) are transported on DL-SCH at L2, and therefore are mapped to PDSCH.
The typical transmission of PDSCH is accompanied by a corresponding PDCCH, which indicates the MCS, RB usage, etc. There are exceptions such as persistent assignments of DL-SCH to a given user, in which case PDCCH is not transmitted along with PDSCH.

Clearly, there is a problem at hand:

· The PHICH resource element mapping is indicated in D-BCH

· D-BCH is mapped on PDSCH, which in turn might require a PDCCH

This problem has been highlighted in the 3GPP RAN1 reflector as well and in this document, we provide our views on the topic.

2
Discussion
There are several possible solutions to the problem outlined in section 1.
2.1
Solution #1
This solution can be outlined as follows:
· PHICH REs statically reserved for each corresponding RB-pair in PUSCH

· Provisioning for the maximum possible number of PHICH resources in a given system bandwidth

· PDCCH transmitted around this static PHICH RE allocation

· Irrespective of whether or not all the PHICH resources are, indeed, needed

While this solution is simple, there are several issues here:

· The worst-case PHICH load reduces the number of dimensions available for all PDCCHs

· The true worst-case PHICH load could be larger, due to uplink SDMA operation

2.2
Solution #2

This solution can be outlined as follows:

· PHICH RE allocation indicated in PBCH

· Possibly several (few) predetermined PHICH utilization levels

· PDCCH transmitted around this semi-static PHICH RE allocation

This solution allows a dynamic allocation of PHICH RE resources per 40ms, which is the TTI of PBCH. However, the number of bits to indicate the PHICH RE resources can be fairly large. Therefore, the number of configurations needs to be limited, corresponding to different system loads and system bandwidth.
2.3
Solution #3

This solution can be outlined as follows:

· SU-1 transmitted using a persistent assignment
· PDSCH containing SU-1 is not accompanied by PDCCH

This solution allows UEs to decode SU-1, without needing PHICH RE information. Further, it does not need PHICH RE signaling in PBCH. 
The MCS for PDSCH containing SU-1 needs to be very low, to allow for 99% reliability at cell edges. However, without a corresponding PDCCH, the RB location of PDSCH needs to be either statically configured, as a function of system bandwidth, or indicated in PBCH.
3
Summary
We would like to minimize the signaling load on PBCH. In R1-073918, we show that the D-BCH capacity can be as small as 100+ bits even with 80ms soft combining, assuming that D-BCH is sent on 8 bursts during subframe #5 of every 10ms radio frame. Therefore, a 30-bit PDCCH constitutes a large overhead for D-BCH. 

Moreover, the MCS of D-BCH is not going to change in a dynamic manner, thereby rendering the PDCCH to be largely ineffective – its only purpose is to indicate the RB location of D-BCH.
In view of these arguments, we propose to adopt solution #3:

· PDSCH containing SU-1 is not accompanied by PDCCH

· MCS and RB location of SU-1 is fixed to a few configurations (0-3) per system bandwidth

· Unless evaluations show the need for more configurations, we prefer a single static allocation per system bandwidth, with no further indication on PBCH ( 0-bits on PBCH









































































































































































































































































































































































































































































































































































































































































































































































































































