
IEEE C802.16m-10/0812r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Text Proposal for the situation of DL/UL different pathloss (16.3.9.4.7.2)

	Date Submitted
	2010-07-13

	Source(s)
	Jeongho Park, Hokyu Choi
Samsung Electronics

	jeongho.jh.park@samsung.com 


	Re:
	Proposed text changes to P802.16m/D6

	Abstract
	

	Purpose
	To be discussed and adopted by TGm for the 802.16m D7 Draft

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Text Proposal for the situation of DL/UL different pathloss (16.3.9.4.7.2)
Jeongho Park, Hokyu Choi
Samsung Electronics
References
[1] WiMAX Forum Mobile Radio Specifications (2009-07-05)
I. Introduction
This contribution proposes several remedies to solve the problems which are incurred by Uplink Power Control under the situation with different pathloss between downlink and uplink.
II. Problem Definition
A. Effect of difference pathloss between downlink and uplink

Current power control would operate well with an assumption that downlink pathloss is identical to uplink pathloss. For the given parameters which are broadcasted by BS, MS measures the downlin pathloss ‘L’ and decide the required tone power for the uplink transmission.
If there is no mismatch between DL and UL pathloss, no problem would be expected. That is to say uplink IoT (interference over thermal noise) level would be under the control and transmission would be satisfied with error rate.

If there is mismatch between DL and UL pathloss for a specific MS, however, a story is going to be different.

1. DL pathloss > UL pathloss

: Generally, this case does not bring a critical problem. If the MS is at cell edge, it would impact on adjacent sectors as a stronger interference. As soon as serving BS recognizes the difference of DL and UL pathloss of the MS, however, BS can send AAI_UL_POWER_ADJ message to make the power fit the proper level.
2. DL pathloss < UL pathloss

: This case would bring a critical problem. Unless BS fixs this difference through message, any control transmission including BW REQ would not succeed in being decoded by BS at all only except synchronous ranging which has power ramping function. Even though s-RNG succeeds in arriving at BS safely through power ramping, BS does not recognize how many times MS did power ramping.

Moreover BW REQ would continuously fail, eventually the MS would disconnect from the serving BS and might start the initial entry process from cell search, again. 
B. Why does different DL and UL pathloss happen?
The simplest case we can take as an example would be FDD systems. According to [1], the recommended spectrum for R1.5 as FDD systems operation is 1710~1755(MHz) and 2110~2155(MHz) for uplink and downlink transmission respectively. The frequency gap between DL and UL is 400MHz, which would result in different pathloss. Theoretically, lower frequency experiences much smaller pathloss which is proportional to the square of operation frequency. ( L = [4(π(r(fc/c]2 where r is distance, c is the speed of light and fc is the frequency )
Another peculiar case as an example is an optical repeater. Optical repeater is connected to BS with wired optical line which repeats the downlink signals to the MSs which received signal strength from BS is not strong enough. For example, the optical repeater can be deployed in the underground of buildings or subway stations. The problem is uplink receiver at optical repeater. Since the noise is added with signals to optical repeater, from the BS point of view, the noise level would be linearly proportional to the number of optical repeaters which are connected to the BS. For this reason, optical repeater usually has lower uplink gain in order to prevent the noise level enhancement at BS. If it does not, the noise level of BS would be enlarged and the SINR of an MS which is connected to macro BS directly would decrease, which eventually bring the shrink of uplink coverage. Therefore, it is usually understood that smaller gain compared to downlink is inevitable in optical repeater. The difference of gain between downlink and uplink is dependent on the environments of systems (total number of repeater, the location of repeater and so on) and typical difference is from 3 to 10dB. 

III. The Scope of Suggested Remedies
1. Tx Power Compensation After Successful Initial ranging procedure
Initial power control has its own power control equation for its starting Tx power. However, if UL pathloss is larger than DL pathloss, the transmission will fail and power will be increased by 2dB (power ramping). After successful procedure, several power ramping might have been performed. This power ramping amount needs to be considered for normal power control equation because it is necessary for other uplink transmission channel too.

For an MS, if there were total N times power ramping and M times RNG-ACK reception with power level adjustment field until the MS succeeded in initial ranging, the power level that the MS needs to consider is:

2*N + Sum{PRNG_ACK(m) for all M}

Here PRNG_ACK(m) is the value of power level adjustment field which was received at the m-th RNG-ACK during ths MS’s initial ranging process.
2. Tx Power ramping for BW REQ preamble code transmission

Currently, BW REQ preamble code transmission does not include power ramping feature. If we think of repeater case which has different DL and UL gain, however, it is necessary to consider power ramping during BW REQ preamble code transmission.
As shown in Figure 1, if MS moves into the location covered by repeater during its sleep mode, and if downlink pathloss between location A and B are not so much different, there is no way for BS to recognize that MS went under the area controlled by repeater. Let’s say the repeater has 5dB small gain for UL. Then no matter how many MS tries to do BW REQ preamble code transmission for the given parameter of target SINR for BW REQ, the MS will fail to get response after BW REQ. Eventually, the MS would disconnect from the serving BS and might start initial entry procedure from the cell searching process again.

In order to prevent this situation, it would be better to have power ramping feature during BW REQ preamble code transmission.
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Figure - 1 Movement of MS from location A to location B
IV. Proposed Text
Remedy #1: Modify line 38~ 45 in page 742 as follows:

-------------------------------------------------Text Change Start -----------------------------------------------------
For a data channel transmission, the Offset in Equation (291) shall be set to the value OffsetData conveyed in an AAI_UL_POWER_ADJ message. The value used shall be taken from the most recent message which preceded the first uplink subframe of the frame by more than TDL_Rx_Processing. The default value of OffsetData shall be initialized to 0 before AMS starts with initial ranging process. An AMS shall set OffsetData as PI-RNG after the AMS succeeds for initial ranging process. PI-RNG is calculated by an AMS during initial ranging process according to 16.3.9.4.4. if AMS never get AAI_UL_POWER_ADJ message.
-------------------------------------------------Text Change END -----------------------------------------------------
Remedy #2: Modify line 30~ 37 in page 743 as follows:

-------------------------------------------------Text Change Start -----------------------------------------------------
For a data channel transmission, the Offset in Equation (291) shall be set to the value OffsetControl conveyed in an AAI_UL_POWER_ADJ message. The value used shall be taken from the most recent message which preceded the first uplink subframe of the frame by more than TDL_Rx_Processing. The default value of OffsetControl shall be initialized to 0 before AMS starts with initial ranging process. An AMS shall set OffsetControl as PI-RNG after the AMS succeeds for initial ranging process. PI-RNG is calculated by an AMS during initial ranging process according to 16.3.9.4.4. if AMS never get AAI_UL_POWER_ADJ message.
-------------------------------------------------Text Change END -----------------------------------------------------
Remedy #3: Modify line 51~ 59 in page 743 as follows:

-------------------------------------------------Text Change Start -----------------------------------------------------
Note that OffsetControl is initially set to zero until AMS receives the first AAI_UL_POWER_ADJUST mes​sage. And if If AMS receives AAI_UL_POWER_ADJUST message at i-th frame, the AMS’s OffsetControl shall be replaced by the value indicated by the message from the (i+1)th frame. Also PC-A-MAP IE from (i+1)th frame is effective on this new value.
-------------------------------------------------Text Change END -----------------------------------------------------
Remedy #4: Modify line 27~ 41 in page 744 as follows:

-------------------------------------------------Text Change Start -----------------------------------------------------
If AMS receives RNG-ACK for continue mode without power adjustment (power level adjustment indication bit equal 0) as response to the corresponding ranging code transmitted by the AMS, the AMS shall use its latest ranging transmission power as the initial power level for next continued ranging transmission. And the power ramping up will be performed for the next ranging transmission if there is no response within the given time for new transmission. 

If RNG-ACK has power level adjustment indication bit with 1, transmission power for continue mode shall base the power used for the latest ranging and the AMS shall adjust it by amount of power level adjustment field of RNG-ACK. The adjusted power level will be used as the initial power level for next continued ranging transmission, and the power ramping up will be performed for the next ranging transmission if there is no response within the given time for new transmission.
After an AMS completes the initial ranging process successfully with N times ramping up and M times RNG-ACK, initial offset value PI-RNG is determined as Equation (xxx)

PI-RNG = N ( PIR,Step + (PRNG-ACK (m)






(xxx)

where PRNG-ACK (m) is the power level adjustment value of the m-th received RNG-ACK message (m=1, …, M) during ranging process and PIR,Step is the step size to ramp up, which is 2 dB.
-------------------------------------------------Text Change END -----------------------------------------------------
Remedy #5 page 743: Include the following proposed text in line 38:

-------------------------------------------------Text Change Start -----------------------------------------------------
If an AMS does not receive any BR-ACK A-MAP IE at the (n+ BR_ACK_Offset)-th frame who transmitted a Bandwidth Request preamble sequence at the (n)-th frame, the AMS considers it as an implicit-NACK and may restart BR procedure. If it has continuously failed to receive BR-ACK A-MAP IE with N time(s) and If it restarts the (N+1)-th BR procedure, it shall increase Tx Power by N ( PIR,Step dB from the BR preamble transmission power which is decided by equation (291), where PIR,Step is the step size to ramp up, which is 2 dB. 
-------------------------------------------------Text Change END -----------------------------------------------------
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