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HARQ for RS Virtual Grouping
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Introduction

The baseline document defines the capability opeydalhe RSs in as group. This contribution proviésRQ
capability for the RS group in case of 2-hops only.

UL HARQ operation for RS group is case of more ttvam hops is not feasible. When MS sends UL HARQ
burst in frame N, it expects DL ACK/NAK bitmap IE-most in the frame N+ 3. In case of RS grouping, D
ACK/NAK bitmap IE for MSs has to be generated by MR (status of UL HARQ burst reception at each RS
in the group could be different and therefore RS mmat generate and transmit DL ACK/NAK bitmap IEM®&).

If 1 frame offset is assumed for ACK transmissiod &lARQ burst relaying then it is not possible upgort

UL HARQ for more than 2 hops.

Specification changes

[Insert new sub clause 6.3.17.7]

6.3.17.7. HARQ for RS group

[Insert new sub clause 6.3.17.7.1]

6.3.17.7.1 DL HARQ for non-transparent RS group

For the purpose of HARQ operation the superordintton of the group provides the scheduling leréntire
group of RSs by generating the MAPSs for relay liskperordinate station to RSs in the group) andtcess
link (members of RS group to MSSs).

If the data sub-burst transmitted by the superaitdistation is received correctly by an RS in ttoaig, it shall
forward the data to the MS. If an RS in the groopsh’t receive the data correctly, it shall noeneode and
transmit the erroneous data. The MS receives thersaposed bursts from the group of RSs, as shown i

Figure AAA.
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Figure AAA — HARQ operation for non-transparent &8up

Upon decoding the sub-burst, the MS shall tran&@iK/NAK in the corresponding allocated UL HARQ ACK
channel of the access zone for the group of RSsR3s in the group shall monitor this UL HARQ ACK
channel. For the relay link the superordinate atadillocates a shared HARQ ACK channel in a fraftex the
group RSs receive the ACK/NAK report MS. An RShe group sends a combined report for relay link and
access link using the shared ACK channel. The coetbieport is generated using the appropriate codew
sequence according to Table 463a

If an RS receives ACK signal from MS, then RS tmits G, to superordinate station irrespective of the statu
of the relay link.

If an RS receives NAK signal from the MS, and th&RQ has been successful for relay link, the RSsimzits
C, to the superordinate station. This allows theayptor the superordinate station to schedule th&BA
retransmission only on the access link. If the MB4{Bceives neitherdor G codeword, then the MR-BS
retransmits the burst by itself.

In all other cases an RS shall transmit nothing.

[Insert new sub clause 6.3.17.7.2]

6.3.17.7.2 DL HARQ for transparent RS group instssi mode

For end-to-end operation, the MR-BS sends a HAR@ siab-burst to the MS directly the superordintdéon
uses MR_DL-MAP MONITOR IE to point to the data soirst to be received by the members of RS group,
and also allocates a shared ACK/NAK channel onrélay link for sending encoded ACK/NAK reports Inet
RSs. The RSs, having information on the downlirdotgce allocations sent in the DL MAP for the M@ an
MR_DL-MAP MONITOR IE, monitor the HARQ data sub-lstitransmission sent to MS by superordinate
station directly and attempt to decode it. WhemR&wreceives the HARQ sub-burst correctly, the R@si for
a possible retransmission. An RS that did not wectie data sub-burst correctly shall not re-eneode
erroneous packet for transmission.

For hop-by-hop operation, HARQ data sub-burst ieedaled from the MR-BS and forwarded to the MSHgy t
RSs, if an RS receives the HARQ sub-burst fromMReBS correctly, then the RS stores HARQ sub-banst
reports ACK to MR-BS through a shared ACK chanligln RS fails to decode the sub-burst correctighall
transmit nothing in the ACK channel. If MR-BS reges the ACK from RS group, it schedules RS(s) to
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forward HARQ sub-burst to MS. For RSs who repogt ACK to MR-BS, it shall forward stored HARQ sub-
burst to MS. For RS who does not report the ACIKIR-BS, it shall not re-encode and transmit the mEous
packet to the MS.

When MR-BS receives ACK/NAK from MS directly, MR-BB8forms RSs to reply with ACK signal, after RSs
received the HARQ data sub-burst. The RSs thahdideceive the data sub-burst correctly shallsimah
nothing to superordinate station. Thus, MR-BS 2 ACK/NAK reports from RS and MS separately. MR-
BS retransmits the HARQ data sub-burst if it did mceive an ACK from either the MS or a membeR&f
group. If MR-BS receives ACK from RSs and NAK frav§, MS-BS instructs the RSs to retransmit the
HARQ data sub-burst. An RS sends the ACK/NAK intheACKCH according to the order of CIDs in the
MR_DL-MAP MONITOR IE.

MR-BS may also configure RSs to listen the ACK/NAdports from the MS using MR_DL-MAP MONITOR
IE. After the RSs receives ACK/NACK from the MSetRSs reply using an encoded ACK/NAK defined in
Table 463a through a shared ACK channel prepardd®¥BS. RS shall clear the HARQ sub-burst depending
upon the ACK/NACK information received from MS.dfmember of RS group received the HARQ sub-burst
correctly and receives an NAK from MS, then it setitk codeword £10 MR-BS on the shared ACK channel.
If a member of RS group fails to receive the HARfadsub-burst and receives an NAK signal from tis M
then the RS sends nothing to the MR-BS. If a memb#re RS group receives an ACK from MS then
irrespective of whether the RS received the HAR@ dab-burst correctly or not, it sendsg@deword to MR-
BS. If MR-BS received a {codeword it has the option to request the RSettamsmit the HARQ sub-burst
saved at the RS, or it can retransmit itself. ¢f MR-BS receives neithen@or G codeword, then the MR-BS
retransmits the burst by itself. An RS sends tlemdad ACK/NACK in the UL ACKCH according to the erd
of CIDs in the MR_DL-MAP MONITOR IE.

[Insert new sub clause 6.3.17.7.3]

6.3.17.7.3 UL HARQ for non-transparent RS group

When MR-BS schedules an HARQ attempt, it allochwsdwidth over all the links from the MS to the MR-
BS. It also allocates bandwidth for a shared ACHratel on the relay link between members of RS gemgb
MR-BS. The members of RS group attempt to decogepiink HARQ data sub-burst from the MS. If an RS
decodes it successfully, it stores the data subtbiarwards the HARQ data sub-burst to MR-BS amdgmits
an ACK signal on the shared ACK channel. If an R to decode the data sub-burst it sends notbitige
MR-BS.

If the MR-BS receives the ACK signal and detectsceasfully the data sub-burst it transmits ACK los DL
HARQ ACK Bitmap IE for the MS. If the MR-BS recesé@CK signal and the data sub-burst detection,fails
has the option to schedule the HARQ retransmissity for the relay link while sending the ACK oretBL
HARQ ACK Bitmap IE for the MS.

If the MR-BS receives nothing on the shared ACKnei®, it sends NAK on the DL HARQ ACK Bitmap IE
and schedules HARQ retransmission from the MS.

[Move the sections 6.3.17.5.2.1, 6.3.17.5.2.1.1 and 6.3.17.5.2.1.2 in the newly inserted sub clause 6.3.17.7.4. as
shown below.]
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| 6.3.17.7.4 UL HARQ for transparent RS group in stesi mode

Multiple-Members of dransparent RSgroupcan also be involved in the two-hop HARQ procé@se schedule
of source station transmitting a sub-bursit@tiple members of &ransparent RSgroupmay be signaled by
usingMR_Compact UL-MAP MONITOR IE which points to the butstbe received by the RSs. RSs use
shared ACK channel to report status to MR-BS. MRr88ies an ACK to MS if it receives the ACK fronBR

| otherwisie, it replies NAK to MS. If the MR-BS does not reeethe ACK from the RSs, the MR-BS shall
arrange data retransmission for the access linkelMR-BS receives the ACK from the RSs but feilslecode
the sub-burst, the MR-BS shall arrange data retngsson for the relay link.

| 6.3.17.7.4.1 Hop-by-hop operation

tr-ease-dfor hop-by-hop HARQ involvingrutiplemembers of a transpareR8s group HARQ datasub-burst
is scheduledrom the MSand forwarded to the MIBS by the RSswhen-MRBSreceivesfrom-the- RSs-the
ACK-on-shared-ACK-channdf.an RS recelves the HARQ sub-burst from the MBeagly, then the RS stores
HARQ sub-burst and reports ACK to MR-B® a shared ACK channdf an RS fails to decode the sub-burst
correctly, it shall transmit nothing in the ACK cireel. If MR-BS receives the ACK, it schedules R3¢s)
forward HARQ sub-burst to MR-BS. For RSs who reploet ACK to MR-BS, it shall forward stored HARQ
sub-burst to MR-BS. For RS who does not reportAG& to MR-BS, it shall not transmit the erroneowaket
to the MR-BS.

| 6.3.17.7.4.2 End-to-end operation

r-case-dforend-to-end HARQ involvingrultiplemembers of a transpardR&s groupandthe resourceisare
prescheduled for all linkstThe MR-BS allocates UL transmission for thesR&relay the received sub-burst
from MS to the MR-BS and allocates one shared AG&noel for RSs to send an ACK signal to the MR-BS.
an RS receives the HARQ sub burst from the MS ctyeghen the RS forwards HARQ sub-burst to the-MR
BS and reports an ACK to MR-BS. If an RS fails &zdde the sub-burst correctly, it shall not transha
erroneous packet to the MR-BS, and it shall trahsothing in thesharedACK channel.

If the MR-BS receives ACK repoftom RSsbut fails to decode the dasab-burst correct|yit should perform
retransmission only for the relay link. If it doest receive ACKirom the RSsit can schedule the
retransmission across all hoflsMR-BS receives correctly the HARQ data sub-bénem the MS, then
regardless of the ACK/NAK received from the RS, ig-BS sends ACK on HARQ ACK Bitmap IE to the
MS.




