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6.2.1.3
UMD PDU

UMD PDU consists of a Data field and an UMD PDU header.

UMD PDU header consists of a fixed part (fields that are present for every UMD PDU) and an extension part (fields that are present for an UMD PDU when necessary). The fixed part of the UMD PDU header itself is byte aligned and consists of a FI, an E and a SN. The extension part of the UMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN or a 13 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN or the 13 bit SN is configured, the length of the fixed part of the UMD PDU header is two bytes. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).

An UMD PDU header consists of an extension part only when more than one Data field elements are present in the UMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an UMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI.
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Figure 6.2.1.3-1: UMD PDU with 5 bit SN (No LI)
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Figure 6.2.1.3-2: UMD PDU with 10 bit SN (No LI)
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Figure 6.2.1.3-2a: UMD PDU with 13 bit SN (No LI)
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Figure 6.2.1.3-3: UMD PDU with 5 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.3-4: UMD PDU with 5 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.3-5: UMD PDU with 10 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)


[image: image7.emf]LI

2

E LI

2

E LI

1

LI

1

R1 R1 R1 FI E SN

SN

Data

Oct N

Oct 1

Oct 2

Oct 3

Oct 4

Oct 5

...

LI

K

E LI

K

E LI

K-1

LI

K-1

Oct [2+1.5*K]

...

Oct [2+1.5*K-1]

Oct [2+1.5*K-2]

Oct [2+1.5*K+1]


Figure 6.2.1.3-6: UMD PDU with 10 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.3-7: UMD PDU with 13 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.3-8: UMD PDU with 13 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)

Next Modified Subclause
6.2.1.4
AMD PDU

AMD PDU consists of a Data field and an AMD PDU header.

AMD PDU header consists of a fixed part (fields that are present for every AMD PDU) and an extension part (fields that are present for an AMD PDU when necessary). The fixed part of the AMD PDU header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E and a SN. The extension part of the AMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An AM RLC entity is configured by RRC to use either a 10 bit SN or a 16 bit SN. An AMD PDU header consists of an extension part only when more than one Data field elements are present in the AMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU header consists of an odd number of LI(s) and the length of the LI field is 11 bits, four padding bits follow after the last LI.
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Figure 6.2.1.4-1: AMD PDU with 10 bit SN (length of LI field is 11 bits) (No LI)
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Figure 6.2.1.4-1a: AMD PDU with 16 bit SN (length of LI field is 11 bits) (No LI)
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Figure 6.2.1.4-2: AMD PDU with 10 bit SN (length of LI field is 11 bits) (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.4-2a: AMD PDU with 16 bit SN (length of LI field is 11 bits) (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.4-3: AMD PDU with 10 bit SN (length of LI field is 11 bits) (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.4-3a: AMD PDU with 16 bit SN (length of LI field is 11 bits) (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.4-4: AMD PDU with 10 bit SN (length of LI field is 15 bits)
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Figure 6.2.1.4-4a: AMD PDU with 16 bit SN (length of LI field is 15 bits)
Next Modified Subclause
6.2.1.5
AMD PDU segment

AMD PDU segment consists of a Data field and an AMD PDU segment header.

AMD PDU segment header consists of a fixed part (fields that are present for every AMD PDU segment) and an extension part (fields that are present for an AMD PDU segment when necessary). The fixed part of the AMD PDU segment header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E, a SN, a LSF and a SO. AM RLC entity is configured by RRC to use either a 10 bit SN or a 16 bit SN. When a 10 bit SN is configured, the SO field is 15 bits, and when a 16 bit SN is configured, the SO field is 16 bits. The extension part of the AMD PDU segment header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU segment header consists of an extension part only when more than one Data field elements are present in the AMD PDU segment, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU segment header consists of an odd number of LI(s) and the length of the LI field is 11 bits, four padding bits follow after the last LI.
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Figure 6.2.1.5-1: AMD PDU segment with 10 bit SN (No LI)
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Figure 6.2.1.5-1a: AMD PDU segment with 16 bit SN and with extended SO field (No LI)
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Figure 6.2.1.5-2: AMD PDU segment with 10 bit SN (length of LI field is 11 bits) (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.5-2a: AMD PDU segment with 16 bit SN and with extended SO field (length of LI field is 11 bits) (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure 6.2.1.5-3: AMD PDU segment with 10 bit SN (length of LI field is 11 bits) (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.5-3a: AMD PDU segment with 16 bit SN and with extended SO field (length of LI field is 11 bits) (Even number of LIs, i.e. K = 2, 4, 6, …)
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Figure 6.2.1.5-4: AMD PDU segment with 10 bit SN (length of LI field is 15 bits)
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Figure 6.2.1.5-4a: AMD PDU segment with 16 bit SN and with extended SO field (length of LI field is 15 bits) 
Next Modified Subclause
6.2.1.6
STATUS PDU

STATUS PDU consists of a STATUS PDU payload and a RLC control PDU header.

RLC control PDU header consists of a D/C and a CPT field.

The STATUS PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of a NACK_SN, an E1 and an E2, and possibly a set of a SOstart and a SOend for each NACK_SN. When necessary one to seven padding bits are included in the end of the STATUS PDU to achieve octet alignment.


[image: image26.emf]NACK_SN

D/C CPT

E1

ACK_SN

ACK_SN

Oct 1

Oct 2

NACK_SN

E1 E2 NACK_SN

NACK_SN

SOstart

SOstart

SOend

SOend

E1 E2

SOend

...

Oct 3

Oct 4

Oct 5

Oct 6

Oct 7

Oct 8

Oct 9


Figure 6.2.1.6-1: STATUS PDU with 10 bit SN
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Figure 6.2.1.6-2: STATUS PDU with 16 bit SN and extended SOstart and SOend fields
Next Modified Subclause
6.2.2.3
Sequence Number (SN) field

Length: 10 bits or 16 bits (configurable) for AMD PDU and AMD PDU segments. 5 bits or 10 bits or 13 bits (configurable) for UMD PDU.

The SN field indicates the sequence number of the corresponding UMD or AMD PDU. For an AMD PDU segment, the SN field indicates the sequence number of the original AMD PDU from which the AMD PDU segment was constructed from. The sequence number is incremented by one for every UMD or AMD PDU.

Next Modified Subclause
6.2.2.7
Segment Offset (SO) field

Length: 15 bits or 16 bits (configurable).

The SO field indicates the position of the AMD PDU segment in bytes within the original AMD PDU. Specifically, the SO field indicates the position within the Data field of the original AMD PDU to which the first byte of the Data field of the AMD PDU segment corresponds to. The first byte in the Data field of the original AMD PDU is referred by the SO field value "000000000000000" or "0000000000000000", i.e., numbering starts at zero.

Next Modified Subclause
6.2.2.14
Acknowledgement SN (ACK_SN) field

Length: 10 bits or 16 bits (configurable).

The ACK_SN field indicates the SN of the next not received RLC Data PDU which is not reported as missing in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all AMD PDUs up to but not including the AMD PDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those AMD PDUs indicated in the STATUS PDU with NACK_SN and portions of AMD PDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend.

Next Modified Subclause
6.2.2.16
Negative Acknowledgement SN (NACK_SN) field

Length: 10 bits or 16 bits (configurable).

The NACK_SN field indicates the SN of the AMD PDU (or portions of it) that has been detected as lost at the receiving side of the AM RLC entity.

Next Modified Subclause
6.2.2.18
SO start (SOstart) field

Length: 15 bits or 16 bits (configurable).

The SOstart field (together with the SOend field) indicates the portion of the AMD PDU with SN = NACK_SN (the NACK_SN for which the SOstart is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOstart field indicates the position of the first byte of the portion of the AMD PDU in bytes within the Data field of the AMD PDU. The first byte in the Data field of the original AMD PDU is referred by the SOstart field value "000000000000000" or "0000000000000000", i.e., numbering starts at zero.

Next Modified Subclause
6.2.2.19
SO end (SOend) field

Length: 15 bits or 16 bits (configurable).

The SOend field (together with the SOstart field) indicates the portion of the AMD PDU with SN = NACK_SN (the NACK_SN for which the SOend is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the AMD PDU in bytes within the Data field of the AMD PDU. The first byte in the Data field of the original AMD PDU is referred by the SOend field value "000000000000000" or "0000000000000000", i.e., numbering starts at zero. The special SOend value "111111111111111" or "1111111111111111"  is used to indicate that the missing portion of the AMD PDU includes all bytes to the last byte of the AMD PDU.

Next Modified Subclause
7.2
Constants

a) AM_Window_Size

This constant is used by both the transmitting side and the receiving side of each AM RLC entity to calculate VT(MS) from VT(A), and VR(MR) from VR(R). AM_Window_Size = 512 when a 10 bit SN is configured and AM_Window_Size = 32768 when a 16 bit SN is configured.

b) UM_Window_Size

This constant is used by the receiving UM RLC entity to define SNs of those UMD PDUs that can be received without causing an advancement of the receiving window. UM_Window_Size = 16 when a 5 bit SN is configured, UM_Window_Size = 512 when a 10 bit SN is configured, UM_Window_Size = 4096 when a 13 bit SN is configured and UM_Window_Size = 0 when the receiving UM RLC entity is configured for MCCH, MTCH or STCH.
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