TSG-RAN WG2 #60
R2-074886
Jeju, South Korea, 5-9 November 2007

Source:
Alcatel-Lucent

Title:
Scheduling Information contents
Agenda Item:
5.1.1.8
Document for:
Discussion and Decision

1. Introduction 

RAN2 did not define the contents of Scheduling Information yet. In the following contribution we analyze the need of the main candidates for Scheduling Information and we propose to introduce the reporting of the serving cell pathloss and the difference between the serving cell path loss and the strongest neighbor cell pathloss.

2. Discussion
The main candidates for Scheduling Information are analyzed in more detailed in the following subsections.
2.1. Buffer Status

The need for Buffer Status reporting was already agreed in RAN2 and a possible structure is discussed in [8]. 
2.2. Power Headroom vs. Path Loss Reporting
Given the nature of the uplink power control method for the E-UTRA [4], the notion of ‘power headroom’ is not meaningful for the following reasons: 
· There is no notion of a continuously transmitted pilot as in HSUPA, from which a power headroom measurement was computed in HSUPA.

· It is the UE’s transmit PSD (i.e. power per PRB) which is controlled in E-UTRA, and hence the UE’s total transmit power varies as a function of the number of scheduled PRBs; it is certainly possible that the UL scheduling policy may frequently be assigning enough PRBs such that the UE is transmitting at maximum total transmit power, in which case the notion of ‘power headroom’ is not clear
A more direct quantity that is needed by the UL scheduler in the eNB is the actual UE transmit PSD level (i.e. power per physical resource block), along with the maximum UE transmit power (i.e. UE power class); the latter which is fixed and assume known by the eNB. As the UE uses a well defined rule to set its transmit PSD [4], the eNB just needs to known the parameters that the UE uses in the power control rule. 
In the case that absolute power offsets are used in the power control rule, the only parameter unknown to the eNB is the path loss measurement made by the UE to its serving cell. Hence we propose that the UE reports the path loss measurement to its serving cell that the UE uses in setting its transmit PSD; in this way the eNB will be aware of the UE’s transmit PSD setting and can accordingly perform proper resource allocation. This observation has also been made in [5]. 

In the case that accumulation-based power control is used in the uplink, there is additionally an offset that is used by the UE which may not be known precisely to the eNB due to TPC decoding errors. It is then proposed that in the case of accumulation-based power control only, that the accumulated power offset is additionally included in the scheduling information.
2.3. Reporting of Neighbor Cell Path Loss

In order to support efficient Inter-Cell Interference Coordination (ICIC) [1] as well as efficient UL power control [2][6], a UE measurement regarding the UE’s ‘radio position’ is required [3].  Path loss measurements to the serving cell alone are not sufficient to determine the UE’s radio position, as illustrated in Figure 1. We also require knowledge of the path loss to the UE’s strongest neighbor cell. A report of the UE’s strongest neighbor cell path loss gives the serving eNB some indication as to the level of interference the UE will cause to its strongest neighbor cell.
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Figure 1: Illustration why  path loss to serving cell is not indicative of the UEs radio position. Here the UE with a larger path loss to the serving cell in fact causes less interference to its closest neighbor cell.

We therefore propose that in addition to the serving cell path loss, the difference in path loss between the serving cell and the strongest neighbor cell is also reported as part of the scheduling information. As discussed in [6] and [7], the path loss difference can be in the range [0 dB, 15 dB] with a 1 dB resolution, which requires 4 bits.
3. Conclusion

For the purposes of uplink power control and uplink ICIC, the scheduling information should include

· Path loss measurement to the UE’s serving cell in lieu of a ‘power headroom’ report
· Difference in path loss between the UE’s serving cell and the UE’s strongest neighbor cell
· In the case of accumulation-based power control, the accumulated power offset is included in the scheduling information
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