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1. Introduction

At GERAN#36, different options to multiplex MS with different radio capability on the same timeslots were discussed. Unfortunately, the option with the least restrictions in multiplexing both levels of RED HOT, namely mandating that MS of both RED HOT levels read the USF of each level, was not agreed at TSG-GERAN #36.

One proposed remedy was to use GMSK modulated blocks each time a USF needs to be sent to a RED HOT A MS in a RED HOT B TBF. The obvious disadvantages of that approach are that

· the fallback uses always convolutional coding preventing IR with other EGPRS2 coding schemes,

· the RLC block needs to be segmented, 

· MCS-2 and MCS-3 provide only up to 14.8 kbit/s.

In fact, segmenting would mean that two radio blocks are needed. In many cases, it will be better not to transmit payload to the RED HOT B MS when transmitting a USF to a non-RED-HOT-B MS because it is better to lose one radio block period than transmitting during two radio block periods with so little data rate.

An alternative proposal was to allow changing of the group (level A/level B) of modulation and coding schemes during a TBF. At GERAN#37, this proposal was further investigated in GP-080184 for EGPRS2-B and EGPRS2-A TBFs when USF is addressed to a RED HOT A or legacy EGPRS MS. The scope was also extended to PAN which also may be addressed to a different MS than the payload of a radio block. At the GERAN WG1 adhoc on EGPRS2/WIDER/MUROS/MCBTS and on the WG1 email reflector, it was discussed whether the multiplexing should be improved by the introduction of new modulation and coding schemes. The discussion centred about the implementation complexity of new coding schemes and the performance implications when padding is used.
In this contribution, section 2.3 analyses the implementation impacts of the different proposals.
2. Adding 8-PSK and EGPRS2-A coding schemes to EGPRS2-B DL TBF
In order to limit the impact on upper layers, only modulation and coding schemes were considered which convey the same RLC block size as the DBS that would have been chosen without the need for multiplexing. The proposed table is based on the following rules:

· The MCS or DAS must belong to the same family as the DBS which would have been chosen without the need for multiplexing (A, A padding or B).

· When there is a choice between a convolutional and a turbo coded modulation and coding scheme with the same throughput (e.g. MCS-5 and DAS-5), the turbo coded modulation and coding scheme is preferred. This is advantageous since IR between convolutional and turbo coded modulation and coding schemes is not possible. Surrogate modulation and coding schemes which are not suitable for IR with an initial transmission using the corresponding DBS are marked by italic font in Table 1.
· The modulation and coding scheme used should have similar or better robustness than the DBS which would have been chosen without the multiplexing.

The left column of Table 1 shows which would be DBS choice if the radio block did not have to convey a USF or PAN to an EGPRS2-A MS, legacy EGPRS MS or even GPRS MS. As a function of what type of MS must receive which information, the five columns on the right hand side propose a modulation and coding scheme such that the family/RLC block size fits to the originally intended DBS and such that the MS to which USF and/or PAN are addressed can extract this information.
If PAN and USF are addressed to different MS which do not support RED HOT B, the corresponding columns of table 1 may suggest different modulation and coding schemes for the different MS. If the modulation order differs, choose the modulation with the lower order, and if the modulation order is the same, choose the modulation and coding scheme with the lower throughput.

Table 1: Modulation and Coding Schemes for multiplexing USF and PAN in a RED HOT B TBF

	DBS selected by LA for 
RL-EGPRS2-B
capable MS
	Family
	RLC block
size
(bytes)
	EGPRS2-A
capable MS
needs to
receive USF
	RL-EGPRS2-A
capable MS
needs to
receive PAN
	EGPRS
capable MS
needs to
receive USF
	RL-EGPRS
capable MS
needs to
receive PAN
	GPRS
capable MS
needs to
receive USF

	DBS-5
	B
	56
	DAS-5
	DAS-5
	DAS-5
	DAS-5
	MCS-2

	DBS-6
	A
	74
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-3

	DBS-6 pad*
	Ap
	68
	DAS-6**
	DAS-6**
	DAS-6**
	DAS-6**
	MCS-3

	DBS-7
	B
	56
	DAS-8
	DAS-8
	MCS-7
	MCS-7
	MCS-2

	DBS-8
	A
	74
	MCS-6
	MCS-6
	MCS-6
	MCS-6
	MCS-3

	DBS-8 pad*
	Ap
	68
	DAS-9**
	DAS-9**
	DAS-6**
	DAS-6**
	MCS-3

	DBS-9
	B
	56
	DAS-8
	DAS-8
	MCS-7
	MCS-7
	MCS-2

	DBS-10
	A
	74
	MCS-9
	MCS-6
	MCS-9
	MCS-6
	MCS-3

	DBS-10 pad*
	Ap
	68
	DAS-9**
	DAS-9**
	MCS-8***
	DAS-6**
	MCS-3

	DBS-11
	Ap
	68
	DAS-11
	DAS-11
	MCS-8
	MCS-8
	MCS-3

	DBS-12
	A
	74
	MCS-9
	MCS-6
	MCS-9
	MCS-6
	MCS-3

	*     Only used after a deterioration of the radio link for a retransmission of an initial transmission using DBS-11.
       Not suitable for IR with the initial transmission using DBS-11.
**   IR possible with the initial transmission using DBS-11, but not applicable with DBS-6 pad, DBS-8 pad or DBS-10 pad.
*** If the radio block contains a PAN, MCS-8 has little redundancy, and DAS-6 may be better.


A base station supporting RED HOT B would have to choose the best modulation and coding scheme, and the RED HOT B MS to which the RLC blocks are addressed would have to decode the payload in all seven modulation schemes. It is assumed that the MS anyway makes a blind modulation detection because of the USF and, if it is operating in FANR mode, the PAN. To detect the PAN, it will decode the header and check it for the PANI field. To detect the payload, it needs to decode the header, read the TFI, and if the TFI is its own, read the CPS field to detect the modulation and coding scheme.

It must be ensured that the modulation and coding scheme of the radio block can unambiguously be derived from blind modulation detection, stealing bits and CPS field.

Table 2: Detection of additional modulation and coding schemes that would have to be supported in an EGPRS2-B DL TBF

	MCS
	SR
	Modulation
	Header Type
	CPS field needed for identification?
	Identification feasible with current CPS field?

	DAS-5
	NSR
	8-PSK
	HT2
	yes
	yes

	MCS-6
	NSR
	8-PSK
	HT2
	yes
	yes

	DAS-6
	NSR
	8-PSK
	HT2
	yes
	no*

	MCS-7
	NSR
	8-PSK
	HT1
	yes
	yes

	MCS-8
	NSR
	8-PSK
	HT1
	yes
	yes

	MCS-9
	NSR
	8-PSK
	HT1
	yes
	yes

	DAS-8
	NSR
	16-QAM
	HT4
	yes
	yes

	DAS-9
	NSR
	16-QAM
	HT4
	yes
	yes

	DAS-11
	NSR
	32-QAM
	HT5
	no
	-

	* But feasible if DAS-6 and DAS-7 in Table 10.4.8a.2.2 of TS 44.060 are
   swapped


DAS-6 is needed to convey an RLC block of family A padding when the coding of MCS-8 is too weak. Table 2 shows that currently, DAS-6 cannot be signalled.
2.1 CPS field optimisation for transmitting DAS-5, DAS-6 and MCS-6 in an EGPRS2-B DL TBF
The current 44.060 does not allow distinguishing between DAS-6 and MCS-6. This is because both modulation and coding schemes use the same header type and the same CPS codewords:

10.4.8a.2
Header type 2

Table 10.4.8a.2.1: Coding and Puncturing Scheme indicator field for Header type 2

	bits
321
	(first block)
CPS

	000
	MCS-6/P1

	001
	MCS-6/P2

	010
	MCS-6/P1 with padding

	011
	MCS-6/P2 with padding

	100
	MCS-5/P1 

	101
	MCS-5/P2 

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


In EGPRS, 6 octets is used the padding.

In EGPRS2 downlink, the Coding and Puncturing Scheme indicator field indicates the kind of channel coding and puncturing used for data block as defined in table 10.4.8a.2.2.

Table 10.4.8a.2.2: Coding and Puncturing Scheme indicator field for 
Header type 2 in downlink (EGPRS2)

	bits
321
	CPS

	000
	DAS-6/P1 

	001
	DAS-6/P2

	010
	DAS-5/P1 

	011
	DAS-5/P2

	100
	DAS-7/P1 

	101
	DAS-7/P2

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


In the current table 10.4.8a.2.2, DAS-6 uses the same code words as MCS-6. Reordering the CPS code points for DAS-6 and DAS-7 would solve the problem:
	bits
321
	CPS

	000
	DAS-67/P1 

	001
	DAS-67/P2

	010
	DAS-5/P1 

	011
	DAS-5/P2

	100
	DAS-76/P1 

	101
	DAS-76/P2

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


MS in EGPRS2-B DL TBF would have to merge the tables as follows:
	bits
321
	CPS

	000
	MCS-6/P1

	001
	MCS-6/P2

	010
	DAS-5/P1

	011
	DAS-5/P2

	100
	DAS-6/P1 

	101
	DAS-6/P2 

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


2.2 Inclusion of new coding schemes for EGPRS2 families
GP-080266 investigated the possibility to minimise the throughput reduction due to multiplexing by deriving additional modulation and coding schemes with normal symbol rate for family A from DAS-7/10/12 by means of padding. These additional modulation and coding schemes would have to be designed such that RED HOT A MS could extract USF and PAN as from DAS-7/10/12. These modulation and coding scheme variants would have to be implemented only in RED HOT B equipment. They would offer a peak throughput of up to 88.8 kbit/s when a family A RLC block is transmitted to a RED HOT B MS and USF or PAN to a RED HOT A MS. Furthermore, use of IR would be theoretically possible for the turbo code's systematic bits and parity bits P1, but not for the parity bits P2.

The throughput reduction according to Table 1 is most pronounced for the case that a PAN needs to be transmitted to a RED HOT A MS and a family A RLC block to a RED HOT B MS, where the limitation to MCS-6 is unsatisfactory (only 1 RLC block per radio block, 29.6 kbit/s). Here, the introduction of one or two modulation and coding schemes offering 2 and/or 3 RLC blocks of family A at normal symbol rate, providing peak throughputs of 59.2 and/or 88.8 kbit/s, is highly desirable.

IR is impossible between DBS-6/8/10/12 and MCS-6/9, and while IR is not essential (as EGPRS transmissions in the uplink without IR show), it can provide a significant gain at high BLER. When a surrogate modulation and coding scheme for DBS-8 and DBS-10 (with only 2 RLC blocks at NSR) and/or DBS-12 (with 3 RLC blocks at NSR) is created, it should be possible to benefit from IR by mixing the symbol rates for initial transmission and retransmissions while cyclically incrementing the puncturing scheme number.
Padding means that bandwidth is wasted by transmitting zeros instead of redundancy. From a throughput envelope curve for RED HOT A in AHG1-070010, it can roughly be derived that the throughput increases approximately in a linear way from 20 kbit/s to 80 kbit/s over a C/I span of 20 dB which means that a reduction of throughput by 3 kbit/s corresponds to a loss of ~1 dB. The DAS-10 pad proposed in GP-080266 would lose 65.6-59.2=6.4 kbit/s which would correspond to a loss of 2 dB. In EGPRS, padding exists only for the rather rare case that an initial transmission used MCS-8 and failed and that deteriorating radio link conditions require using a more robust MCS for retransmissions. Here, IR between MCS-6 pad and MCS-8 is not mandatory (contrary to MCS-6 and MCS-9) in the downlink. If IR was required for that case, the implementation effort would approach that for the implementation of additional puncturing schemes, but with suboptimum performance because of padding. 
In GP-080266, it was even proposed to create a modulation and coding scheme variant from DAS-7 that provides one family A RLC block. This could be used instead of MCS-6. If a new modulation and coding scheme was created for one RLC block, it could offer turbo coding performance (instead of convolutional coding) and IR gains. However, because of the padding loss, the improvement compared to using MCS-6 is not expected to justify introducing a new modulation and coding scheme variant.
Hence the additional modulation and coding scheme(s) should
· offer 2 RLC blocks of family A (using 16-QAM or 32-QAM, decision requires simulation) or 3 RLC blocks of family A (using 32-QAM) at normal symbol rate,
· reuse modulation, header and PAN format from RED HOT A to allow for easy multiplexing,
· provide full IR compatibility with DBS-6/8/10/12 and
· not need padding.
2.3 Implementation complexity of new coding schemes for EGPRS2 families
In order to understand the implementation complexity that is associated with the different proposals, the Table below provides a breakdown of the implementation impacts.
The column on the left lists the functions that need to be implemented for a new coding scheme and the columns on the right shows where implementation effort can be avoided for the surrogate coding schemes because of compatibility with coding schemes that are already implemented.
The Table clearly demonstrates that implementation effort should be minimal because the surrogate coding schemes reuse what is already implemented with existing coding schemes.
For example, the surrogate for DBS-10 and DBS-8 proposed by Nokia Siemens Networks in the column on the right is based on DAS-10, with the exception of the turbo coding/interleaving which is based on DBS-10, and with the exception of the rate matching, which reuses the existing rate matching algorithm but using parameters belonging to DBS-8 and DAS-10. The simplicity of the Nokia Siemens Networks proposal can be understood in more detail in the 45.003 CR that has been submitted to introduce the proposal in the standard [GP-080608].
The surrogates for DBS-10 proposed by Motorola are based on DAS-10, with the exception of the turbo coding/interleaving for the proposal in [AHG1-080054], which is based on DBS-10. This case is fully IR compatible, but the combining with previous family A transmissions will be slightly impacted due to the padding. As explained in the previous section, both of the proposals use padding to derive the surrogate, and so will have a much lower performance than the Nokia Siemens Networks proposal.
	
	Motorola 1 

(AHG1-080054)
	Motorola 2 

(GP-080266)
	Nokia Siemens Networks (AHG1-080035)

	bit swapping
	DAS-10
	DAS-10
	DAS-10

	burst mapping
	DAS-10
	DAS-10
	DAS-10

	turbo coding/
turbo interleaving
	As for DBS-6/8/10/12 (family A) except tail bits
	DAS-10
	As for DBS-6/8/10/12 (family A) 

	outer interleaving
	DAS-10
	DAS-10
	DAS-10 

	puncturing
	DAS-10*
	DAS-10
	according to 45.003 section 5.1a.1.3.5**

	Rx performance requirements
	performance should be verified by simulation
	DAS-10
	DAS-10

	header format
	DAS-10
	DAS-10
	DAS-10

	PAN format
	DAS-10
	DAS-10
	DAS-10

	Padding needed
	Yes (16  octets)
(8 per 82-octet RLC block)
	Yes (16  octets)
(8 per 82 octet RLC block)
	No

	Signalling possible by current CPS code words
	Yes, as DAS-10
	Yes, as DAS-10
	Yes, as DAS-10

	IR possible with DBS-6/8/10/12?
	Yes
	Partial (Systematic and P1)
	Yes

	* The current puncturing formula in 45.003 may not be optimal. Hence performance needs to be verified.

** with N=610 as for DBS-8; Ndata=1060, Ndata2=1021, swap = 0.15 and rmax=2 as for DAS-10


3. Adding EGPRS coding schemes to EGPRS2-A DL TBF
An EGPRS2-A mobile is capable of decoding 8-PSK. Currently for an EGPRS2-A TBF the only allowed coding schemes are MCS 1-4 and DAS 5-12. The following table investigates the alternatives when multiplexing with EGPRS or GPRS mobiles is needed. Again, italic font indicates where IR will not be applicable.
Table 3: Multiplexing options for EGPRS2-A and EGPRS mobiles
	DAS selected by LA for 
RL-EGPRS2-A
capable MS
	Family
	RLC block
size
(bytes)
	RL-EGPRS
capable MS
needs to
receive
PAN or USF
	GPRS
capable MS
needs to
receive
USF

	DAS-5
	B
	56
	DAS-5
	MCS-2

	DAS-6
	Ap
	68
	DAS-6
	MCS-3

	DAS-7
	Bp
	82
	DAS-7
	MCS-2

	DAS-8
	B
	56
	MCS-7/DAS-5
	MCS-2

	DAS-9
	Ap
	68
	MCS-8/DAS-6
	MCS-3

	DAS-10
	Bp
	82
	DAS-7
	MCS-2

	DAS-11
	Ap
	68
	MCS-8/DAS-6
	MCS-3

	DAS-12
	Bp
	82
	DAS-7
	MCS-2



As seen from Table 3 above, the current restriction of the set of modulation and coding schemes to the EGPRS2-A family (shown in black) would limit the throughput to DAS 5-7 (22.4 to 32.8 kbps peak throughput, depending on the DAS family) when transmitting a USF or PAN to an EGPRS MS.
When DAS-11 (81.6 kbps) is selected by the LA algorithm, there are two options when MCS 5-9 are also allowed: One is to select MCS-8 (54.4 kbps) which offers higher throughput and the other is to select DAS-6 (27.2 kbps) which offers a more robust transmission but very low throughput. Although MCS-8 offers higher throughput it should be noted that IR is not possible when an MCS block is used as it is convolutional encoded. Whilst for DAS-6 the throughput is reduced, it has the advantage that IR is feasible. The usage of an appropriate coding scheme depending on the radio conditions could be left for the network to choose. 

A similar case also exists for the transmission of DAS-9 and DAS-8 (where the alternative MCS are MCS-8 and MCS-7, respectively). It should be noted that the current CPS field definitions for HT1 are sufficient to distinguish the usage of MCS-7/MCS-8 during an EGPRS2-A TBF. Hence, these two coding schemes can be added to the EGPRS2-A family without any further changes to TS 44.060. 

Thus the peak throughput when transmitting a USF or PAN to an EGPRS MS in an EGPRS2-A TBF can be increased to 32.8...54.4 kbps using DAS-7, MCS-7 or MCS-8 (depending on the family).

Table 4: Detection of additional modulation and coding schemes for EGPRS2-A
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4. Removal of padding in EGPRS2 DL
In section 2, it is proposed to allow the use of EGPRS2-A modulation and coding schemes in an EGPRS2-B DL TBF for the purpose of multiplexing. If this principle is agreed, MS in an EGPRS2-B DL TBF will be able to receive payload in EGPRS2-A modulation and coding schemes.
The padded modulation and coding schemes DBS-6 pad, DBS-8 pad and DBS-10 pad are only needed for the purpose of retransmissions to an initial transmission using DBS-11. In Table 1, a note addresses the possibility to use IR between DBS-11, DAS-6, DAS-9 and DAS-11. For the purpose of a retransmission, IR would be particularly attractive. For this reason, it is proposed to replace DBS-6 pad with DAS-6, DBS-8 pad with DAS-9 and DBS-10 pad with DAS-11. On the one hand, DAS-6/9/11 do not benefit from the higher symbol rate and, after the introduction of a wider pulse shape in the DL, from the associated improved performance, but on the other hand, implementation effort is saved, IR is enabled, and DAS-6/9/11 do not have the padding loss.
4.1 Changes to CPS field due to removal of padding in DBS

4.1.1 Header type 6 in downlink (10.4.8a.6 in 44.060)

Table 10.4.8a.6.1: Coding and Puncturing Scheme indicator field for 
Header type 6 in downlink

	bits
321
	CPS

	000
	DBS-5 P1

	001
	DBS-5 P2

	010
	DBS-6 P1

	011
	DBS-6 P2

	100
	DBS-6 P1 with padding

	101
	DBS-6 P2 with padding

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


The CPS field can be reduced by 1 bit. This bit could be left as spare bit to avoid changes to header coding. 
Note: Alternatively, the deleted CPS code-points could be left un-defined for downlink. 

4.1.2 Header type 7 in downlink (10.4.8a.7 in 44.060)

Table 10.4.8a.7.3: Bit 1 and 3 of Coding and Puncturing Scheme indicator field for 
Header type 7 common for downlink and uplink
	bits
321
	CPS

	000
	(P1 ; P1)

	001
	(P1 ; P2)

	010
	(P2 ; P1)

	011
	(P2 ; P2)

	100
	(P1 ; P1) with padding

	101
	(P1 ; P2) with padding

	110
	(P2 ; P1) with padding

	111
	(P2 ; P2) with padding

	NOTE:
The bit numbering is relative to the field position.


Again the CPS field can be reduced by 1 bit. This bit could be left as spare bit to avoid changes to header coding.
Note: Alternatively, the deleted CPS code-points could be left un-defined for downlink. 

4.1.3 Header type 8 in downlink (10.4.8a.8 in 44.060)

Table 10.4.8a.8.1: Coding and Puncturing Scheme indicator field for 
Header type 8 common for downlink and uplink
	bits
654321
	CPS

	000000
	(P1 ; P1 ; P1)

	000001
	(P1 ; P1 ; P2)

	000010
	(P1 ; P1 ; P3)

	000100
	(P1 ; P2 ; P1)

	000101
	(P1 ; P2 ; P2)

	000110
	(P1 ; P2 ; P3)

	001000
	(P1 ; P3 ; P1)

	001001
	(P1 ; P3 ; P2)

	001010
	(P1 ; P3 ; P3)

	001011
	(P2 ; P1 ; P1)

	001100
	(P2 ; P1 ; P2)

	001101
	(P2 ; P1 ; P3)

	001110
	(P2 ; P2 ; P1)

	001111
	(P2 ; P2 ; P2)

	010000
	(P2 ; P2 ; P3)

	010001
	(P2 ; P3 ; P1)

	010010
	(P2 ; P3 ; P2)

	010011
	(P2 ; P3 ; P3)

	010100
	(P3 ; P1 ; P1)

	010101
	(P3 ; P1 ; P2)

	010110
	(P3 ; P1 ; P3)

	010111
	(P3 ; P2 ; P1)

	011000
	(P3 ; P2 ; P2)

	011001
	(P3 ; P2 ; P3)

	011010
	(P3 ; P3 ; P1)

	011011
	(P3 ; P3 ; P2)

	011100
	(P3 ; P3 ; P3)

	011101
	(P1 ; P1 ; P1) with padding

	011110
	(P1 ; P1 ; P2) with padding

	011111
	(P1 ; P1 ; P3) with padding

	100000
	(P1 ; P2 ; P1) with padding

	100001
	(P1 ; P2 ; P2) with padding

	100010
	(P1 ; P2 ; P3) with padding

	100011
	(P1 ; P3 ; P1) with padding

	100100
	(P1 ; P3 ; P2) with padding

	100101
	(P1 ; P3 ; P3) with padding

	100110
	(P2 ; P1 ; P1) with padding

	100111
	(P2 ; P1 ; P2) with padding

	101000
	(P2 ; P1 ; P3) with padding

	101001
	(P2 ; P2 ; P1) with padding

	101010
	(P2 ; P2 ; P2) with padding

	101011
	(P2 ; P2 ; P3) with padding

	101100
	(P2 ; P3 ; P1) with padding

	101101
	(P2 ; P3 ; P2) with padding

	101110
	(P2 ; P3 ; P3) with padding

	101111
	(P3 ; P1 ; P1) with padding

	110000
	(P3 ; P1 ; P2) with padding

	110001
	(P3 ; P1 ; P3) with padding

	110010
	(P3 ; P2 ; P1) with padding

	110011
	(P3 ; P2 ; P2) with padding

	110100
	(P3 ; P2 ; P3) with padding

	110101
	(P3 ; P3 ; P1) with padding

	110110
	(P3 ; P3 ; P2) with padding

	110111
	(P3 ; P3 ; P3) with padding

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


Again the CPS field can be reduced by 1 bit. This bit could be left as spare bit to avoid changes to header coding.

Note: Alternatively, the deleted CPS code-points could be left un-defined for downlink. 

5. Conclusion

If the RED HOT level A mobile stations do not support reading the USF of level B, USF multiplexing between both levels will reduce the capacity of a radio block in an EGPRS2-B DL TBF by up to 50 % – that is the difference between UBS-12 and MCS-9. However, this is still much better than the current working assumption where switching to MCS-3 would require segmentation of the RLC block and thus reduce the throughput of even two radio blocks by up to 87.5 %.

Because of the USF multiplexing, EGPRS2-B MS can anyway make a blind modulation detection between all seven modulation schemes during an EGPRS2-B DL TBF. Furthermore, they are designed to support all modulation and coding schemes – not only those of RED HOT B. 

Since the current mapping of DAS-6 in the CPS field does not allow distinguishing it from MCS-6, the code words for DAS-6 and DAS-7 would have to be swapped. With that change, all proposed modulation and coding schemes can be easily detected in an EGPRS2-B DL TBF.

The link quality reports for EGPRS2-B currently include the modulations of EGPRS2-B (GMSK, QPSK, 16QAM HSR and 32QAM HSR). These may need to be updated to also include the modulations of EGPRS/EGPRS2-A (8PSK, 16QAM NSR and 32QAM NSR). 

Since the additional complexity for RED HOT A MS to read RED HOT B USF was considered to be too high to be acceptable, then as a way forward, it is proposed to allow the modulation and coding schemes in Table 2 during a RED HOT B TBF in order to ensure an efficient multiplexing solution between the different mobile station types.
However, the throughput for family A modulation and coding schemes is limited to 29.6 kbit/s when multiplexing PAN between both RED HOT levels. This reduces the capacity of a radio block in an EGPRS2-B DL TBF by up to 75 % – that is the difference between UBS-12 and MCS-6.
Introduction of one or two new surrogate coding schemes can be justified because they reuse what is already implemented with existing coding schemes.
If the principle can be agreed that an MS can read the payload from normal symbol rate bursts in an EGPRS2-B downlink TBF, then it is suggested to reduce the implementation effort by removing DBS-6 pad, DBS-8 pad and DBS-10 pad and by using DAS-6/9/11 instead.
Also some potential enhancements for EGPRS2-A TBFs are proposed by adding MCS-7 and MCS-8 to the EGPRS2-A TBF link adaptation family. This potentially could improve the throughput of EGPRS2-A mobiles in certain radio conditions when USF or PAN of their radio block are addressed to an EGPRS MS, and it has no impact on the complexity of the EGPRS2-A mobiles.
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