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Tx Power Reports
Mark Marsan, Joe Schumacher
Motorola
Problem Statement

Tx Power reports are essential for the correct operation of open loop power control. The use of Tx Power reports is described in section 8.3.10.3.2.1.  However, the standard does not clearly specify when the MS should begin sending Tx Power Reports and does not discuss if the MS is ever allowed to stop sending them.
The four issues that need to be resolved are:

1. When does the MS start sending Tx Power Reports during Network entry?
2. When does the MS start sending Tx Power Reports during Network Re-entry?

3. Can the MS stop sending Tx Power Reports?

4. Should the MS support Periodic Tx Power Reports while in Closed Loop Power control?
Discussion of Proposed Remedy
Issue 1:  When does the MS need to start sending Tx Power Reports during Network entry?

If the BS intends for the MS to send Tx Power Reports, then it must include TLV 196 in the UCD.  This is the only way that the MS can determine the Tx_Power_Report_interval and Tx_Power_Report_Threshold parameters since TLV 196 does not define default values.  If TLV 196 is not included in the UCD, then the MS should not send Tx Power Reports autonomously. 

The MS should use one or more of the following rules to send the first Tx Power report during initial network entry or full network re-entry:

· If TLV 196 is present in the UCD, the MS begins sending Tx Power Reports any time prior to PKM exchange. This is optimal for transmission of PKM and REG messages. 
· Alternately, if  TLV 196 is present in the UCD, the MS begins sending BW Requests and Tx Power report headers immediately after MS completes REG exchange 
· For open loop power control, the MS sends  subsequent Tx Power reports using equation 143 in section 8.3.10.3.2 and using parameters defined in UCD TLV 196 
· Closed loop power control is discussed in issue 4 below. 

However, for any of the above options, Tx Power Reports are not sent after REG-RSP if support for BW Request and Tx Power Report Header is disabled (i.e., bit#0=0 in TLV 43, MAC header and extended subheader support).

Issue 2:  When does the MS begin sending Tx Power Reports during Network Re-entry?

For handover or idle mode re-entry, the MS should start sending Tx power reports immediately after the re-entry is complete if (1) TLV 196 is present in the UCD and (2) Tx power reports were enabled in the REG exchange during initial network entry. 

Optimized re-entry requires the MS to confirm that it received the RNG-RSP by sending a BW Request or other UL indication.  It is recommended that the MS use the BW Request and Tx Power report header for this confirmation. Otherwise the BS may delay UL allocations until the BS receives the Tx power report.  Optimized re-entry is defined here by a RNG-RSP that includes an HO Process Optimization TLV indicating REG and SBC exchange is not required.

For full network re-entry, the rules in section issue 1 above apply.  Full network re-entry occurs either by a RNG-RSP with status=abort or RNG-RSP with HO Process Optimization TLV indicating REG and SBC exchange is required.

Issue 3:  Can the MS stop Sending Tx Power Reports?

The MS may stop sending Tx Power reports in certain cases in order to improve system performance (e.g., lower ranging channel loading) and MS battery life (e.g., by extending time of active PSC).

The MS may stop sending Tx Power reports whenever any of the following occurs:
•
MS enters sleep mode

•
MS enters idle mode

•
MS has no outstanding data to send on UL. 

If the MS stops sending Tx Power reports, it should immediately resume sending TX Power Reports if UL allocations start, in case of a new active UGS or ERTPS connection, or if the MS sends a BW Request Header requesting UL allocations.  If the MS stops sending Tx Power Reports but requires UL allocations, the BS may reduce the size of UL allocations until the MS sends a Tx Power report. 

Issue 4:  Can an MS support Periodic Tx Power Reports while in Closed Loop Power control?

Tx Power Reports can be used for either Open loop Power control or Closed Loop Power Control mode. Since the default power control mode is closed loop, no PMC message is required for CLPC. It is not clear in the standard if the MS is required to start sending Tx Power reports for closed loop power control since the headroom condition in section 8.3.10.3.2.2 1 of [2]) uses OLPC terms in the equation 138d/149.
Section 8.4.10.3.2.1 discusses two trigger conditions for sending Tx power reports:

1)
Tx_Power_Report_Threshold 

Mavg(nlast)– Mavg(n) ≥ Tx_Power_Report_Threshold (dB)

2)
Tx_Power_Report_Interval 

n–nlast ≥ Tx_Power_Report_Interval

where

M(n) = L + NI + Offset_SSperSS + Offset_BSperSS (dB)

With closed loop power control, the MS may not be able to implement trigger 1), which is based on Tx_Power_Report_Threshold, because of the various terms that are only available in open loop power control (Offset_SSperSS, Offset_BSperSS (dB), and NI). 

To resolve this issue, the following options are provided for the MS:
· During closed loop power control, the MS sends BW Request and Tx Power report headers using only Tx_Power_Report_Interval;
· During closed loop power control, the MS sends BW Request and Tx Power report headers using both the Tx_Power_Report_Interval and the Tx_Power_Report_Threshold. In this case, the MS sets Offset_SSperSS to zero and Offset_BSperSS to the cumulative value of all power corrections from the BS.
Text Changes

[Change paragraph in 8.3.10.3.2.1 (page 1118, lines 31-37) as indicated:]
8.3.10.3.2.1 UL Tx power and Headroom transmission condition 

If the MS supports open loop power control, it shall support the BR and UL Tx power report header (6.3.2.1.2.1.2).
During initial network entry and full network re-entry, if TLV 196 (TX Power Report) is present in the UCD and the conditions of Equation 147 are met, the SS shall begin reporting TX power status after the RNG-RSP is received from the BS and before the DSA message is sent. For handover or idle mode re-entry, if TLV 196 (TX Power Report) is present in the UCD and the conditions of Equation 147 are met, the SS should begin reporting transmission power status immediately after the RNG-RSP is received. Optimized re-entry requires the SS to confirm that it received the RNG-RSP by sending a BW Request or other UL indication. The SS should use the BW Request and TX Power report header to confirm reception of the RNG-RSP and to provide SS transmission power status (enabling the BS to immediately allocate UL bandwidth). The SS shall report TX power status using the BR and UL Tx power report header (6.3.2.1.2.1.2), the PHY channel report header (6.3.2.1.2.1.5) or the UL Tx power report extended subheader (6.3.2.2.7.5).

SS may report its transmission power status using BR and UL Tx power report header (6.3.2.1.2.1.2), PHY channel report header (6.3.2.1.2.1.5) or UL Tx power report extended subheader (6.3.2.2.7.5). Further when the following conditions are met, SS may send its transmission power status using a BR and UL Tx power report header (6.3.2.1.2.1.2), a PHY channel report header (6.3.2.1.2.1.5) or a UL Tx power report extended subheader (6.3.2.2.7.5).
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With closed loop power control, the MS may not be able to implement the first trigger with Tx_Power_Report_Threshold in equation 147 because several of the terms (Offset_SSperSS, Offset_BSperSS) are only defined in open loop power control.  The MS can use the first trigger in equation 147 but set Offset_SSperSS to zero and Offset_BSperSS to the cumulative value of all power corrections from the BS.  Optionally, the MS can elect to ignore the first trigger and report transmission power status only using the second trigger with Tx_Power_Report_Interval. 
The MS may stop reporting transmission power status in the following cases in order to lower ranging channel loading and improve battery life:  
· the MS enters sleep mode (i.e., activates a PSC),

·  the MS enters idle mode, or
· the MS has no remaining UL data to send.
If the MS stops reporting transmission power status, it should start sending transmission power status immediately if UL allocations start (e.g., in case of new active UGS or ERTPS connection) or if the MS sends a BW Request Header requesting an UL allocation.

  


