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Clarification Text on Multicarrier Operation (Section 16.3.3.6)
Hyunkyu Yu, Taeyoung Kim, Hyunjeong Kang, Chiwoo Lim
Samsung Electronics
Introduction
This contribution clarifies the text and the Figure about multicarrier operation.
(1) Figure 497
· Add the case where two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone.

· Denote the subframe misalignment between carrier 1 (16m only mode) and carrier 2 (16e/16m mixed mode)
· There’s a sentence “When contiguous carriers are involved in multicarrier operation, the guard sub-carriers between contiguous frequency channels may be utilized for data transmission.” in line 63, page 540. Thus, it is not appropriate to specify the support of guard subcarrier between carrier-1 (16m only) and carrier-2 (16m/16e mixed) in the time interval where WirelessMAN-OFDMA zone is transmitted. Furthermore, it is ambiguous to use guard subcarrier only in the time interval where AAI zone is transmitted, with respect to feedback, subchannelization, timing, etc. Therefore, we’re recommending not to use guard subcarrier between carrier-1 (16m only) and carrier-2 (16m/16e mixed).  
(2) Delete the text, “The frame configuration of another carrier is informed by the S-SFH SP1 in AAI-MC-ADV and AAI-NBR-ADV messages” in line 11, page 538.

· “another carrier” is ambiguous.

· Why is signaling method described here? 

(3) Delete the text, “ABSs may have different multi-carrier configuration according to the available spectrum resources and the restriction due to support of WirelessMAN-OFDMA zone.” in line 7, page 539.
· This text is redundant and makes it difficult to understand the context.
(4) Delete the text, “The overlapped sub-carriers of the radio signals transmitted over these two adjacent carriers will not be aligned under this condition. If AMS cannot support carrier aggregation due to hardware restriction under sub-carrier misalignment configuration, the AMS shall inform ABS the carriers it can simultaneously process through AAI-MC-REQ message.” in line 12, page 539.

· “under this condition” is ambiguous.

· We don’t need to mention the reason of “hardware restriction”. The AMS just informs the ABS of the carrier indexes it can simultaneously process.
(5) Delete the text, “Based on the center frequency of the first carrier in each carrier group and the bandwidth of each carrier that an AMS received from the AAI-Global-CFG message, the center frequency of each carrier before sub-carrier alignment can be derived. Then the AMS can obtain the frequency offset Δfc to be applied over each carrier from the AAI-Global-CFG message. So that AMS can obtain the correct center frequency of each carrier including the sub-carrier alignment effect.” in line 41, page 540.

· This procedure to obtain center frequency is already described in the paragraph above.

(6) Delete the text, “ABS and AMS shall be capable to encode and decode each multi-carrier configuration depicted in Table 798 and apply the corresponding frequency offset before activating multi-carrier operations.” in line 54, page 540.

· This sentence is too ambiguous.

(7) Carrier-specific PHY control mode
· In the session #69, the concept of “Carrier-specific PHY control mode” was agreed and the physical carrier index was included in the associated MAC control messages. However, condition and description is not clearly defined in D9.


Proposed Text Changes
Remedy # 1

[Change the following text, at line 54 in page 537, section 16.3.3.6.1, as]
------------------------------------------------Start proposed text----------------------------------------------------------------
16.3.3.6.1 Support for WirelessMAN-OFDMA with multicarrier operation

In the multicarrier mode supporting WirelessMAN-OFDMA, each carrier can have either a basic frame structure (16.3.3.1 16.3.3.2.2) or a basic frame structure configured to support the WirelessMAN-OFDMA (16.3.3.5.1). Figure 497 illustrates an example of the frame structure in the multicarrier mode supporting WirelessMAN-OFDMA. In the multicarrier mode, to support WirelessMAN-OFDMA, the uplink can be also configured as TDM as defined in 16.3.3.5.
Multicarrier operation is only performed between Advanced Air Interface AAI subframes over different carriers that belong to the same ABS. No multicarrier operation is defined between the Advanced Air Interface subframes and WirelessMAN-OFDMA frames.

When two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone (e.g. RF Carrier 2 and RF Carrier 3 in Figure 497), the FRAME_OFFSET, and UL support configuration (i.e. TDM or FDM), DL/UL ratio, and CP length applied in each of these two carriers shall be the same. The frame configuration of another carrier is informed by the S-SFH SP1 in AAI-MC-ADV and AAI-NBR-ADV messages. 
When two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone, Furthermore, in this case, the guard subcarriers in UL frame structure to support WirelessMAN-OFDMA PUSC FDM mode shall not be used.
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Figure 497 Example of the frame structure to support WirelessMAN-OFDMA with multicarrier operation
16.3.3.6.2 Subcarrier alignment for multicarrier operation

When contiguous carriers only contain AAI zone and involve in multicarrier operation, the overlapped sub-carriers should be aligned in frequency domain. In order to align the overlapped sub-carriers of the OFDMA signals transmitted over adjacent carriers, a permanent frequency offset (Δfc) will should be applied over the original center frequency. The basic principle is shown by the example in Figure 498. A carrier group is a group defined as the set of contiguous carriers whose subcarriers are aligned with a subcarrier spacing, Δf.
When contiguous carriers only contain AAI zone and are involved in multicarrier operation, the sub-carriers should be aligned in frequency domain.
When one carrier contains both AAI zone and WirelessMAN-OFDMA zone while its adjacent carrier only contains AAI zone, the overlapped sub-carriers should be aligned. The center frequency of the carriers which contains both AAI zone and WirelessMAN-OFDMA zone willshall exactly locate on the channel raster grid.

ABSs may have different multi-carrier configuration according to the available spectrum resources and the restriction due to support of WirelessMAN-OFDMA zone. When two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone, the overlapped sub-carriers shall not be aligned in the WirelessMAN-OFDMA zone and may not be aligned in the AAI zone. The overlapped sub-carriers of the radio signals transmitted over these two adjacent carriers will not be aligned under this condition. If AMS cannot support carrier aggregation due to hardware restriction under sub-carrier misalignment configuration, the AMS shall inform ABS the carriers it can simultaneously process through AAI-MC-REQ message. 
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Figure 498 - Example of subcarrier alignment of adjacent carriers
During the network entry procedure (defined in 16.2.8.2.3), the AMS is notified of the frequency offset to be applied over each carrier for sub-carrier alignment through an AAI-Global-CFG message. According to the center frequency of the first carrier in each carrier group, frequency offset Δfc, bandwidth and the Physical Carrier Index in the AAI-Global-CFG message and the AAI-MC-ADV message, the AMS can derives the center frequency of the available carriers by the associated frequency offset Δfc. The frequency offsets specified in the AAI-Global-CFG message are calculated base on Equation (178).
… (178)

where fc’ is the center frequency of the carrier before applying frequency offset Δfc, fc,r is the center frequency of the reference carrier in each carrier group. The center frequency of the reference carrier in each carrier group is always located on the channel raster grid.

The center frequency shifted is derived as
… (179)

Note that the absolute value of the frequency offset Δfc is smaller than the sub-carrier spacing value depicted in Figure 498.

In Table 799, a lookup table is defined to indicate the configurations for a group of contiguous carriers carrier group. If the network supports multiple groups of contiguous carriers carrier groups, the AAI-Global-CFG message will separately indicates each group of the contiguous carriers carrier group by referring to the index of this table. For example, the multicarrier configuration {5, 10} indicates two contiguous carriers are supported. The first one is a 5MHz carrier and another the other one is a 10MHz carrier, where the order in this configuration is sorted from lower frequency to higher frequency.
Based on the center frequency of the first carrier in each carrier group and the bandwidth of each carrier that an AMS received from the AAI-Global-CFG message, the center frequency of each carrier before sub-carrier alignment can be derived. Then the AMS can obtain the frequency offset Δfc to be applied over each carrier from the AAI-Global-CFG message. So that AMS can obtain the correct center frequency of each carrier including the sub-carrier alignment effect. 
When two adjacent, but sub-carrier non-aligned carriers both contain AAI zone and WirelessMAN-OFDMA zone, they are included in different carrier group in the AAI-Global-CFG message. ABS and AMS shall be capable to encode and decode each multi-carrier configuration depicted in Table 798 and apply the corresponding frequency offset before activating multi-carrier operations.
-------------------------------------------------End proposed text----------------------------------------------------------------
Remedy #2 (MC-ADV)

[Insert the following text, at line 23 in page 271, section 16.2.3.55]
The AMS which does not operate multicarrier aggregation shall ignore the field “Carrier-specific PHY control mode” on AAI-MC-ADV message.

Remedy #3 (MC-ADV)
[Insert the following condition, at line 48 on Table 749 in page 271, section 16.2.3.55]

	Field
	Size(bits)
	Description
	Condition

	Carrier-specific PHY control mode
	1
	Restrict transmission of PHY related control messages/headers on relevant carrier only, as defined in Section 16.2.8.2.8

0b0: this mode is disabled

0b1: this mode is enabled
	Present if ABS serves multicarrier aggregation mode


Remedy #4 (PSR header)
[Insert the following text, at line 10 on Table 662 in page 69, section 16.2.2.1.3.6]

	Syntax
	Size(bits)
	Notes

	Physical Carrier Index
	6
	The relevant active carrier that this signaling header is associated with
The value shall be set to 0b111111 if AMS has not received AAI-Global-CFG message or AAI-MC-ADV message yet.


Remedy #5 (Global CFG)
[Insert the following text, at line 62 on Table 750 in page 274, section 16.2.3.56]
	Field
	Size(bits)
	Description
	Condition

	Physical Carrier Index
	6
	Index of the physical carrier
The range of value is 0b000000 – 0b111110. The value (0b111111) shall not be used.
	Shall be present when Number of Carriers equal to one


Remedy #6 (Global CFG)
[Insert the following text, at line 25 on Table 750 in page 275, section 16.2.3.56]
	Field
	Size(bits)
	Description
	Condition

	Physical Carrier Index
	6
	Index of the physical carrier
The range of value is 0b000000 – 0b111110. The value (0b111111) shall not be used.
	Shall be present when Number of Carriers equal to one


Remedy #7 (FFR-CMD)

[Insert the following condition, at line 55 on Table 696 in page 158, section 16.2.3.19]
	Field
	Size(bits)
	Description
	Condition

	If (Carrier-specific PHY control mode == 0b0) {
	
	
	Present if ABS and AMS operate in multicarrier aggregation mode.

	Physical Carrier Index
	6
	The relevant active carrier that this control message is associated with
	Present if the Carrier-specific PHY control mode is disabled.

	}
	
	
	


Remedy #8 (FFR-REP)
[Insert the following condition, at line 51 on Table 697 in page 160, section 16.2.3.20]
	Field
	Size(bits)
	Description
	Condition

	If (Carrier-specific PHY control mode == 0b0) {
	
	
	Present if ABS and AMS operate in multicarrier aggregation mode.

	Physical Carrier Index
	6
	The relevant active carrier that this control message is associated with
	Present if the Carrier-specific PHY control mode is disabled.

	}
	
	
	


Remedy #9 (Power ADJ)
[Insert the following condition, at line 60 on Table 710 in page 192, section 16.2.3.33]
	Field
	Size(bits)
	Description
	Condition

	If (Carrier-specific PHY control mode == 0b0) {
	
	
	Present if ABS and AMS operate in multicarrier aggregation mode.

	Physical Carrier Index
	6
	The relevant active carrier that this control message is associated with
	Present if the Carrier-specific PHY control mode is disabled.

	}
	
	
	


Remedy #10 (PSR-CFG)
[Insert the following condition, at line 51 on Table 711 in page 193, section 16.2.3.34]
	Field
	Size(bits)
	Description
	Condition

	If (Carrier-specific PHY control mode == 0b0) {
	
	
	Present if ABS and AMS operate in multicarrier aggregation mode.

	Physical Carrier Index
	6
	The relevant active carrier that this control message is associated with
	Present if the Carrier-specific PHY control mode is disabled.

	}
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