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Clarification of the Uplink Power Control
Ji-Yun Seol
Samsung Electronics Co., LTD.
Problem description
The statements on CDMA code ranging are not consistent among ranging types and not fully aligned with the specification in the standard for the initial ranging. Hence, it is suggested to clearly state that MS shall ramp up its transmission power up to the limitation of PTX_IR_MAX if it fails to receive any response (or, RNG-RSP) to the transmitted CDMA code for all types of ranging (that is, initial ranging, periodic ranging, handover ranging, and bandwidth request ranging).

Furthermore, if MS adjusts transmission power by itself during ranging due to the failure in receiving RNG-RSP from BS (as described in the previous section) while in open loop power control mode, the increased power should be also reflected to other UL data bursts in consideration of BS receiver dynamic range.  

On the other hand, it is not clearly specified in the standard with respect to the expected behavior of MS when it receives a power adjustment command beyond its Tx power dynamic range from BS. Considering that there is no way for BS to know the actually supported dynamic range of MS (but for the maximum Tx power announced by MS via SBC-REQ message), if MS accumulates all the power adjustments from BS even after the saturation of Tx power either to the maximum or to the minimum, it may fall into a problematic situation when the BS tries to adjust MS’ Tx power back to the normal power level (within the dynamic range supported). Therefore, if MS receives any power adjustment command to increase (decrease) the power above its maximum (below the minimum) Tx power from BS, the MS should limit the power adjustment to its maximum (minimum) Tx power.

Proposed Changes

(underline in blue (in-between <insert> and </insert>) : text added, red (in-between <delete> and </delete>): text removed, (omitted): some paragraphs omitted)

Change #1
[Remove the first and the last two paragraphs in section 8.4.10.3.1 in Rev2/D7 after moving them to section 8.4.10.3 as stated in the second change below]  (p 1111, l 21)

8.4.10.3.1 Closed-loop power control

<delete>For the periodic ranging, once MS sends periodic ranging code and fails to receive RNG-RSP, MS may adjust its Tx power for the subsequent periodic ranging codes transmission up to PTX_IR_MAX (6.3.9.5.1). For the BR ranging, once MS sends BR ranging code and fails to receive CDMA allocation IE or RNG-RSP, MS may adjust its Tx power for the subsequent BR ranging codes transmission up to PTX_IR_MAX (6.3.9.5.1). </delete>
(omitted)

<delete> If MS has UL HARQ connection, the normalized C/N value for HARQ bursts can be adjusted referencing to non HARQ bursts. The power offset is defined in UCD TLV of ‘Relative_Power_Offset_for_UL_HARQ_burst’. If this TLV exists in the UCD, then the power offset shall be added to the C/N value in table 334 in case the transmission is HARQ. </delete>
<delete>When the MS transmits an UL burst containing a MAC management message (PDUs which have Basic CID, Primary management CID, or Secondary management CID), the transmit power for the burst shall be boosted by the the value indicated by ‘Relative Power Offset for UL Burst Containing MAC Management Message’ in the UCD. </delete>
Change #2

[Move the following paragraphs, which are the first and the last two paragraphs in section 8.4.10.3.1 in Rev2/D7, to the end of section 8.4.10.3, add a new paragraph at the end of section 8.4.10.3, and modify them as indicated]  (p 1111, l 19)

8.4.10.3 Power control 

 (omitted)

For the periodic ranging, once <insert>the</insert> MS sends periodic ranging code and fails to receive RNG-RSP, MS <delete>may</delete><insert>shall</insert> <delete>adjust</delete> <insert>increase</insert> its Tx power for the subsequent periodic ranging codes transmission up to PTX_IR_MAX (6.3.9.5.1). For the BR ranging, once MS sends BR ranging code and fails to receive CDMA allocation IE or RNG-RSP, MS <delete>may</delete><insert>shall</insert> <delete>adjust</delete> <insert>increase</insert> its Tx power for the subsequent BR ranging codes transmission up to PTX_IR_MAX (6.3.9.5.1).

If MS has UL HARQ connection, the normalized C/N value for HARQ bursts can be adjusted <delete>referencing</delete> <insert>referenced</insert> to non HARQ bursts. The power offset is defined in UCD TLV of ‘Relative_Power_Offset_for_UL_HARQ_burst’. If this TLV exists in the UCD, then the power offset shall be added to the C/N value in table 334 in case the transmission is HARQ.

When the MS transmits an UL burst containing a MAC management message (PDUs which have Basic CID, Primary management CID, or Secondary management CID), the transmit power for the burst shall be boosted by the <delete>the</delete> value indicated by ‘Relative Power Offset for UL Burst Containing MAC Management Message’ in the UCD.
<insert>If MS receives any power adjustment command to increase its TX power above its maximum Tx power from BS, the MS shall accept the portion of the adjustment that leaves the Tx power within its dynamic range. If MS receives any power adjustment command to decrease its TX power below its minimum Tx power from BS, the MS shall accept the portion of the adjustment that leaves the Tx power within its dynamic range. That is, the MS will accept negative power corrections until it reaches its minimum Tx power and discard corrections below it.  The MS will accept positive power corrections until it reaches its maximum Tx power and discard corrections above it.</insert>
Change #3
[Change the text in the following paragraphs in section 8.4.10.3.2 in Rev2/D7 as indicated]  (p1113, l 20)

8.4.10.3.2 Optional open-loop power control

(omitted)

Additionally, the BS controls the Offset_BSperSS using PMC_RSP message (6.3.2.3.54) to override the Offset_BSperSS value, or using RNG-RSP (6.3.2.3.6), Fast Power Control (FPC) message (6.3.2.3.34), Power Control IE (8.4.5.4.5) and UL-MAP Fast Tracking IE (8.4.5.4.22) to adjust the Offset_BSperSS value. The accumulated power control value shall be used for Offset_BSperSS.

<insert>During ranging following the failure in receiving a response to the CDMA code transmitted, MS shall apply the amount of power adjusted by itself (see sections 6.3.9.5.1 and 8.4.10.3) as a correction to the Offset_BSperSS term for the power offset. </insert>
The Offset_BSperSS can be updated using relative or fixed form (as a function of the relevant adjustment commands used). Fixed form is used when the parameter is obtained from a PMC_RSP message. In this case, the SS should replace the old Offset_BSperSS value by the new Offset_BSperSS sent by the BS. With all other messages mentioned in the previous paragraph, relative form is used. In this case, MS should increase and decrease the Offset_BSperSS according to the offset value sent by BS.
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