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Serving Full Duplex in the H-FDD Frame Structure
Sean McBeath
Lina Liu
Allan Xu

Huawei Technologies
Introduction
Full duplex is not efficiently supported within the constraints of the proposed H-FDD frame structure.  Full duplex support is an important consideration for cell edge mobile stations which are power limited.  In this contribution, we propose defining aggregated HARQ channels so that a full duplex mobile station can use the allocated resources in both H-FDD groups.
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In the figure above, the BS defines ACID = 0b0000 and ACID = 0b0001 as aggregated HARQ channels.  Upon receiving a resource allocation for ACID = 0b0000, the MS looks for an allocation for ACID = 0b0001 in the MAP of the next group.  Upon receiving both allocations, the MS transmits a single burst using the combined resources from the two allocations.

Proposed Text
[note to the editor: Make the following changes to IEEE P802.16Rev2/D4 as shown below; 
Blue = insertions relative to R2D4
Red = deletions relative to R2D4
]
[Add the following entry to Table 594—Service flow encodings in Section 11.13]

	Type
	Parameter

	51
	Aggregated HARQ Channels TLV


[Insert following text at line 64, page 1264]
11.13.42 Aggregated HARQ Channels TLV
The Aggregated HARQ Channels TLV defines the HARQ channels which are used for aggregation in group 1 and group 2 of the H-FDD frame structure. The HARQ channels which are defined to be aggregated are encoded/decoded as a single burst.
	Type
	Length
	Value
	Scope

	[145/146].51
	variable
	ACID1, ACID2
(1 byte for each pair of ACIDs)
	DSA-REQ, DSA-RSP
DSC-REQ, DSC-RSP


ACID1, ACID2
The HARQ channel identifier corresponding to ACID1 is used for the first part of the burst, while the HARQ channel identifier corresponding to ACID2 is used for the second part of the burst.  
When BS and MS negotiate the aggregated HARQ channels, the transmitter shall separate a single burst into the resources corresponding to the aggregated HARQ channels at the physical layer, and the receiver shall aggregate the resources corresponding to the HARQ channels at the physical layer as a single burst prior to decoding.
[Please insert the following new text in the H-FDD Section]
[Insert following text at line 40, page 695]

8.4.4.1.3 Full Duplex Support

Full duplex mobile stations may negotiate aggregated HARQ channels with the base station using the Aggregated HARQ Channels TLV.  If the mobile station and base station negotiate aggregated HARQ channels, then these HARQ channels shall be treated as a paired set of HARQ channels for transmission and reception of bursts.  The two HARQ channels in the paired set are denoted the first HARQ channel and the second HARQ channel (ACID1 and ACID2 in the Aggregated HARQ Channels TLV).
If the base stations transmit an IE containing the first HARQ channel from an aggregated pair in the MAP of group 1 of frame K, then the BS shall transmit an IE containing the second HARQ channel from an aggregated pair in the MAP of group 2 of frame K.  If the BS transmits an IE containing the first HARQ channel from an aggregated pair in the MAP of group 2 of frame K, then the BS shall transmit an IE containing the second HARQ channel from an aggregated pair in the MAP of group 1 of frame K+1.
For DL operation, the BS shall separate a single burst into the resources corresponding to the first and second HARQ channels at the physical layer, and the MS shall aggregate the resources corresponding to the first and second HARQ channels at the physical layer as a single burst prior to decoding.

For UL operation, the MS shall separate a single burst into the resources corresponding to the first and second HARQ channels at the physical layer, and the BS shall aggregate the resources corresponding to the first and second HARQ channels at the physical layer as a single burst prior to decoding.

The total number of slots used for the burst shall be set to the number of slots assigned for the first HARQ channel plus the number of slots assigned for the second HARQ channel.  The burst shall be mapped to the entire set of slots in the H-FDD group corresponding to the first HARQ channel before being mapped to the slots in the opposite H-FDD group corresponding to the second HARQ channel.
The base station shall set the modulation and coding indications (DUIC, Repetition Coding Indication, NEP) and the HARQ channel indications (AI_SN, SPID) for the bursts corresponding to the aggregated HARQ channels to the same value.
[Modify the following field in the following IEs:

Table 347—DL HARQ Chase Subburst IE

Table 348—DL HARQ IR CTC Subburst IE

Table 349—DL HARQ IR CC Subburst IE

Table 350—MIMO DL Chase HARQ Subburst IE

Table 351—MIMO DL IR HARQ Subburst IE

Table 352—MIMO DL IR HARQ for CC Subburst IE

Table 353—MIMO DL STC HARQ Subburst IE

Table 363—Persistent DL HARQ Chase Subburst IE

Table 364—Persistent DL HARQ IR CTC Subburst IE

Table 365—Persistent DL HARQ IR CC Subburst IE

Table 366—Persistent MIMO DL Chase HARQ Subburst IE

Table 367—Persistent MIMO DL IR HARQ Subburst IE

Table 368—Persistent MIMO DL IR HARQ for CC Subburst IE

Table 369—Persistent MIMO DL STC HARQ Subburst IE

]

	ACK disable
	1
	When ACK Disable == 1, the allocated subburst does not require an ACK to be transmitted by the

SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the subburst in the ACKCH Region. For TDD SS, Ffor the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist.  For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist.  For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV.  The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.


[Modify the following field in the following IEs:

Table 425—UL HARQ Chase Subburst IE

Table 426—UL HARQ IR CTC Subburst IE

Table 427—UL HARQ IR CC Subburst IE

Table 428—MIMO UL Chase HARQ Subburst IE

Table 429—MIMO UL IR HARQ Subburst IE

Table 430—MIMO UL IR HARQ for CC Subburst IE

Table 431—MIMO UL STC HARQ Subburst IE

Table 439—Persistent UL HARQ Chase Subburst IE

Table 440—Persistent UL HARQ IR CTC Subburst IE

Table 441—Persistent UL HARQ IR CC Subburst IE

Table 442—Persistent MIMO UL Chase HARQ Subburst IE

Table 443—Persistent MIMO UL IR HARQ Subburst IE

Table 444—Persistent MIMO UL STC HARQ Subburst IE

]

	ACK Disable
	1
	When ACK Disable == 1, the allocated subburst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the subburst in the HARQ ACK BITMAP. . For TDD SS, Ffor the burst, MS shall not perform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV.  The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.
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