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	Currently it is not allowed to mix modulations in consecutive RTTI radio blocks within a 20 ms period if a USF is sent in BTTI mode. This imposes unnecessary restrictions that will decrease spectrum efficiency and limit performance of MSs supporting release 7 features.
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	The restriction of having the same modulation in two consecutive RTTI radio blocks during a 20 ms USF period is stated only to apply for non reduced latency capable and/or non EGPRS2 capable MSs. Also, it is clarified that when encoding a BTTI USF for an RTTI block when mixed modulation is used, only one part of the USF is used in the channel coding.
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not approved:
	The modulation of two consecutive RTTI blocks during a BTTI USF period needs to be the same, if the USF is valid, for all MSs. Having this requirement will both decrease spectrum efficiency and limit the performance of MSs supporting release 7 features.
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	Other comments:
(

	The NOTE added in subclauses 5.1.5.2.2 and 5.1.9.1.2.2 is also applicable to EGPRS2 MCSs. However, in the current specification the description on how to map BTTI USF bits onto RTTI blocks is missing for EGPRS2. GP-080107 includes this in the spec and thus this CR needs to be updated if GP-080107 is endorsed.


First modified subclause

5.1
Packet data traffic channel (PDTCH)

Thirteen coding schemes are specified for the packet data traffic channels. For the coding schemes CS-2 to CS-4 and MCS-1 to MCS-4, the first three bits (USF-bits) of the data block are encoded such that the first twelve coded bits are representing the same bit pattern, irrespective of the coding scheme, depending only on the USF-bits. For these coding schemes, the USF-bits can therefore always be decoded from these twelve bits in the same way. It should be noted that the USF precoding is done in the uplink direction for coding schemes CS-2 – CS-4, despite the fact that uplink RLC data block structure (3GPP TS 44.060) does not define USF-field.

For the nine coding schemes MCS-1 to MCS-9, the block structure differs between uplink and downlink since header sizes before coding are not the same.

In BTTI configuration, the RLC/MAC layer delivers to the encoder one data block every 20 ms. In RTTI configuration, the RLC/MAC layer delivers to the encoder one data block every 10 ms or, if BTTI USF mode is used (see 3GPP TS 45.002), the RLC/MAC layer in the downlink may deliver to the encoder two data blocks every 20 ms.

In the downlink direction, if BTTI USF mode is used (see 3GPP TS 45.002), one value of the USF per PDCH is delivered to the encoder every 20 ms; if RTTI USF mode is used (see 3GPP TS 45.002), one value of the USF per corresponding downlink PDCH-pair is delivered to the encoder every 10 ms.

If BTTI USF mode is used when sending downlink data blocks in RTTI configuration, then the USF need not be delivered to the encoder as the first three bits of a data block. In this case, the first three bits of a data block are set to an unspecified value (see 3GPP TS 44.060).
NOTE:
How the USFs are delivered to the encoder in this case is implementation dependent.

If BTTI USF mode is used when sending downlink data blocks in RTTI configuration, then both data blocks sent in a 20 ms block period shall be encoded using coding schemes with the same modulation, unless
Reduced Latency is supported by the MS to which the USF is intended
EGPRS2 is supported by the MS to which the USF is intended
the USF to be transmitted is set to an unused value (see 3GPP TS 45.002). 
If an MS that neither supports Reduced Latency nor EGPRS receives, in a 20ms block period, data blocks sent using different modulations, the MS shall ignore the USF.
If BTTI USF mode is used when sending downlink data blocks in RTTI configuration and different modulations are used in the two data blocks sent in a 20 ms block period, the USF will be sent with mixed modulation. In this case, the coding of the USF bits sent in the first 10 ms block period is according to the MCS used in that block period, while the coding of the USF bits sent in the second 10 ms block period is according to the MCS used in that block period. The network shall use only MCSs supported by the MS to which the USF is intended.
Next modified subclause

5.1.5.1.2.2
RTTI configuration

If the USF is sent in RTTI USF mode (see 3GPP TS 45.002) when data blocks are transmitted in RTTI configuration, then the first three bits d(0),d(1),d(2) are block coded into twelve bits u’(0),u’(1),...,u’(11) as for Packet data block type 4 (CS-4) in subclause 5.1.4.2.

If the USF is sent in BTTI USF mode (see 3GPP TS 45.002) when data blocks are transmitted in RTTI configuration, then the three bits of the USF to be sent on the lower numbered PDCH of a corresponding downlink PDCH-pair are block coded into twelve bits uL(0),uL(1),...,uL(11) as for Packet data block type 4 (CS-4) in subclause 5.1.4.2; the three bits of the USF to be sent on the higher numbered PDCH of a corresponding downlink PDCH-pair are block coded into twelve bits uH(0),uH(1),...,uH(11) as for Packet data block type 4 (CS-4) in subclause 5.1.4.2.

NOTE:
If BTTI USF mode is used when sending data blocks in RTTI configuration, then d(0),d(1),d(2) need not contain a USF; in this case, they are ignored by the encoder. How the USFs are delivered to the encoder in this case is implementation dependent.

If the data block is sent in the first 10ms of a 20ms block period, then
u’(i) = uL(i)

for i = 0, 4, 8;

u’(i) = uH(i-1)

for i = 1, 5, 9;

u’(i) = uL(i‑1)

for i = 2, 6, 10;

u’(i) = uH(i‑2)

for i = 3, 7, 11.

If the data block is sent in the second 10ms of a 20ms block period, then
u’(i) = uL(i+2)
for i = 0, 4, 8;

u’(i) = uH(i+1)
for i = 1, 5, 9;

u’(i) = uL(i+1)
for i = 2, 6, 10;

u’(i) = uH(i)

for i = 3, 7, 11.
NOTE:     In case mixed modulation USF is used (see subclause 5.1), the USF bits sent during the other half of the 20 ms block period may be sent with a different modulation. In this case, the half of uL and uH not sent in the present data block will be discarded.
Next modified subclause
5.1.9.1.2.2
RTTI configurations

If the USF is sent in RTTI USF mode (see 3GPP TS 45.002) when data blocks are transmitted in RTTI configuration, then the first three bits d(0),d(1),d(2) are block coded into 36 bits u’(0),u’(1),...,u’(35) as described in subclause 5.1.9.1.2.1.

If the USF is sent in BTTI USF mode (see 3GPP TS 45.002) when data blocks are transmitted in RTTI configuration, then the three bits of the USF to be sent on the lower numbered PDCH of a corresponding downlink PDCH-pair are block coded into 36 bits uL(0),uL(1),...,uL(35) as described in subclause 5.1.9.1.2.1; the three bits of the USF to be sent on the higher numbered PDCH of a corresponding downlink PDCH-pair are block coded into 36 bits uH(0),uH(1),...,uH(35) as described in subclause 5.1.9.1.2.1.

NOTE:
If BTTI USF mode is used when sending data blocks in RTTI configuration, then d(0),d(1),d(2) need not contain a USF; in this case, they are ignored by the encoder. How the USFs are delivered to the encoder in this case is implementation dependent.

If the data block is sent in the first 10ms of a 20ms block period, then:

u’(j)=uL(j),

j=0…8

u’(j)=uH(j-9),

j=9…17

u’(j)=uL(j-9),

j=18…26

u’(j)=uH(j-18)

j=27…35

If the data block is sent in the second 10ms of a 20ms block period, then:

u’(j)=uL(j+18),
j=0…8

u’(j)=uH(j+9),

j=9…17

u’(j)=uL(j+9),

j=18…26

u’(j)=uH(j)


j=27…35
NOTE:     In case mixed modulation USF is used (see subclause 5.1), the USF bits sent during the other half of the 20 ms block period may be sent with a different modulation. In this case, the half of uL and uH not sent in the present data block will be discarded.
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