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CS parameters in the MS Radio Access Capabilities message

1 Introduction

An R99 MS supporting GPRS only, or an EGPRS MS camping in a cell that does not support EGPRS, will operate in GPRS mode.

The Additional MS Radio Access Capabilities message is only defined for EGPRS mode, i.e. in GPRS mode, the MS may only send the Packet Resource Request message. 

The Packet Resource message may only contain 176 bits, and it does not look like this is always enough. 

In order to solve this problem, it is proposed to allow the MS to not send unnecessary parameters in the MS Radio Access Capabilities IE and to allow the MS to perform truncation.

2  Analysis

2.1 Prerequisites

2.1.1 Traffic case

The most critical situation is when the Packet Resource Request message is sent during the two phase packet access. In this case, both the MS RAC and the TLLI shall be included.

It is needed to check that the MS can send all information supported by R99.

2.1.2 Features used in the analysis

· R99 (i.e. inclusion of the revision level)

· DTM

· PFC

· FDD

· TDD

· CDMA 2000 

· variable amount of GSM bands: R99 allows GSM 450, 480, 850, 900, 1800 and 1900

EDGE has been excluded since it allows the Additional Radio Access Capabilities message. 

2.1.3 Assumptions

· It is allowed to exclude SIGN_VAR from the Packet Resource Request message

· It is allowed to exclude I_LEVEL_TNn from the Packet Resource Request message

2.1.4 Example 1

In example 1, the MS sends the following CS parameters when reporting the first GSM band:

· A5 bits 

· HSCSD

· SMS_VALUE

· SM_VALUE

· ECSD  (note that an EGPRS MS can also operate in GPRS mode)

2.1.5 Example 2

In example 2, the MS excludes the CS parameters.

Note that the specification does not clearly specify that it is allowed to exclude those parameters.

2.1.6 Truncation

Truncation means that the MS is allowed to exclude band independent parameters when reporting additional bands.

Note that the specification does not seem to allow this.
2.1.7 Result

Blue color => information fits into one radio block (the limit is 176 bits).

Red color => information does not fit into one radio block

 
R99


Example 1 (include CS parameters)
Example 2 (exclude CS parameters)


Truncation allowed
Truncation not allowed
Truncation allowed
Truncation not allowed

2 bands reported
180
191
155
166

3 bands reported
195
206
170
181

 
Rel-4


Example 1 (include CS parameters)
Example 2 (exclude CS parameters)


Truncation allowed
Truncation not allowed
Truncation allowed
Truncation not allowed

2 bands reported
187
205
162
180

3 bands reported
202
227
177
202

Note: for Rel 4, R99 figures have been used and 7 bits have been added if truncation is allowed. If truncation is not allowed, 7 bits per band have been added.

3 Question to network vendors
Does your network need the following parameters to be sent in the MS RAC:

· A5 bits 

· HSCSD

· SMS_VALUE

· SM_VALUE

· ECSD

The Ericsson opinion is that the CS parameters were inserted by mistake in R97. The parameters were never intended for the PCU and there is no reason for the MS to send them.

It is also the Ericsson opinion that all the parameters are to be used for CS connections only, and in that case the network will receive all the parameters via the MS Classmark (see 3GPP 04.18 and 3GPP 24.008)

4 Conclusion

· The MS needs to exclude the CS parameters in order to fit all information into one radio block. 

· The MS needs to perform truncation in order to fit all information into one radio block.

If this is not allowed, the MS will fail to report more than one band. 

5 Proposed actions

· CR from R99 that allows the MS to exclude the CS parameters. Network vendors need to agree.

· CR from R99 that allows truncation

· It is also proposed that the MS is allowed to use this method for both Packet Resource Request and GMM specific procedures.

Note: for Rel-4, only two bands can be reported with the proposed solution.

6 Appendix A, details  

Packet Resource Request (R99):

Number of bits
IE/field

6
<MESSAGE TYPE>

3
{ 0 | 1 < ACCESS_TYPE : bit (2) > }



0
{ 0 < Global TFI : < Global TFI IE > >

33
| 1 < TLLI : < TLLI IE > > }

1 + n
{ 0 | 1 < MS Radio Access Capability : < MS Radio Access Capability IE > > }

24
< Channel Request Description : < Channel Request Description IE > >

3
{ 0 | 1 < CHANGE_MARK : bit (2) > }

6
< C_VALUE : bit (6) >

1
{ 0 | 1 < SIGN_VAR : bit (6) >}

1
{ 0 | 1 < I_LEVEL_TN0 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN1 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN2 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN3 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN4 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN5 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN6 : bit (4) > }

1
{ 0 | 1 < I_LEVEL_TN7 : bit (4) > }

1

{ null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



| 1










-- Additional contents for Release 1999


1
{ 0 | 1 < EGPRS BEP Link Quality Measurements : < EGPRS BEP Link Quality Measurements IE >> }

1
{ 0 | 1 < EGPRS Timeslot Link Quality Measurements : < EGPRS Timeslot Link Quality Measurements IE >>}

8
{ 0 | 1 < PFI: bit(7) > }

0
< ADDITIONAL MS RAC INFORMATION AVAILABLE : bit (1) >

0
< RETRANSMISSION OF PRR : bit (1) >




96


MS Radio Access Capabilities (R99):
Example 2, CS parameters excluded
Example 1, CS parameters included


Number of bits for any extra band

For (),see note 1
Number of bits for the first band
Number of bits for any extra band

For ( ), see note 1
Number of bits for the first band
IE/field





< MS Radio Access capability IE > ::=





<MS Radio Access capability IEI :  00100100 >





<Length of MS RA capability: <octet>> 
-- length in octets of MS RA capability value part and spare bits





<MS RA capability  value part : < MS RA capability  value part struct >>





<spare bits>**; -- may be used for future enhancements





<MS RA capability  value part struct >::=  --recursive structure allows any number of Access technologies

4
4
4
4
< Access Technology Type: bit (4) >





< Access capabilities : <Access capabilities struct> >

1
1
1
1
{ 0 | 1 <MS RA capability  value part struct> } ;





< Access capabilities struct > ::=

7
7
7
7
< Length : bit (7) > -- length in bits of Content and spare bits





<Access capabilities : <Content>>





<spare bits>** ; -- expands to the indicated length   -- may be used for future enhancements





< Content > ::=

3
3
3
3
< RF Power Capability : bit (3) >

0 (1)
1
0  (1)
1
{ 0 | 1 <A5 bits : <A5 bits> > } 
-- zero means that the same values apply for parameters as in the immediately  preceeding Access capabilities field  

                                              within this IE -- The presence of the A5 bits is mandatory in the 1st Access capabilities struct within this IE.                                                          

0 (0)
0
0  (0)
7
<A5 bits> ::= < A5/1 : bit> <A5/2 : bit> <A5/3 : bit> <A5/4 : bit> <A5/5 : bit> <A5/6 : bit> <A5/7 : bit>; -- bits for circuit mode ciphering algorithms


0 (1)
1
0  (1)
1
< ES IND : bit >

0 (1)
1
0  (1)
1
< PS : bit >

0 (1)
1
0  (1)
1
< VGCS : bit >

0 (1)
1
0  (1)
1
< VBS : bit >

0 (1)
1
0  (1)
1
{ 0 | 1 < Multislot capability : Multislot capability struct > } -- zero means that the same values for multislot parameters as given in an earlier Access  capabilities field within this IE apply also here -- Additions in release 99






< Multislot capability struct > ::=

0 (0) 
1
0  (0) 
6
{ 0 | 1 < HSCSD multislot class : bit (5) > }

0 (0)
7
0  (0)
7
{ 0 | 1 < GPRS multislot class : bit (5) > < GPRS Extended Dynamic Allocation Capability : bit > }

0 (0)
1
0  (0) 
9
{ 0 | 1 < SMS_VALUE : bit (4)  > < SM_VALUE : bit (4)  > } 



 

-- Additions in release 99

0 (0)
1
0   (0) 
6
{ 0 | 1 < ECSD multislot class : bit (5) > }

0 (0)
1
0   (0)
1
{ 0 | 1 < EGPRS multislot class : bit (5) > < EGPRS Extended Dynamic Allocation 
Capability : bit > }

0 (0)
3
0   (0) 
3
{ 0 | 1
< DTM GPRS Multi Slot Sub-Class: bit(2)>

0 (0)
1
0   (0)
1
<MAC Mode Support : bit>

0 (0)
3
0   (0)
3
{0 | 1 <DTM EGPRS Multi Slot Sub-Class : bit(2)> } } ;





-- error: struct too short, assume features do not exist







0 (1)
1
0   (1)
1
{ 0 | 1 < 8PSK Power Capability : bit(2) >} -- '1' also means 8PSK modulation capability in uplink.

0 (1)
1
0    (1)
1
< COMPACT Interference Measurement Capability : bit >


0 (1)
1
0    (1)
1
< Revision Level Indicator : bit >

0 (1)
1
0    (1)
1
< UMTS FDD Radio Access Technology Capability : bit >    -- 3G RAT

0 (1)
1
0    (1)
1
< CDMA 2000 Radio Access Technology Capability : bit >;    -- 3G RAT





error: struct too short, assume features do not exist


-- error: struct too long, ignore data and jump to next Access technology



15 (11)
44
15  (11)
69


Result:

Example 1:

CS parameters included and two bands reported: 96 + 69 + 15 = 180 bits if truncation is allowed. If truncation is not allowed: add 11 bits => 191 bits

CS parameters included and three bands reported: 96 + 69 + 15 + 15 = 195 bits if truncation is allowed. If truncation is not allowed: add 11 bits => 206.

Example 2:

CS parameters excluded and two bands reported: 96 + 44 + 15 = 155 bits if truncation is allowed. If truncation is not allowed: add 11 bits => 166 bits.

CS parameters excluded and three bands reported: 96  + 44 + 15 + 15 = 170 bits if truncation is allowed. If truncation is not allowed: add 11 bits => 181 bits.

Additions in Rel-4
< UMTS 1.28 Mcps TDD Radio Access Technology Capability: bit >    -- 3G RAT

-- Additions in release 4

< GERAN Feature Package 1 : bit >


{ 0 | 1 < Extended DTM GPRS Multi Slot Class : bit(2) >




< Extended DTM EGPRS Multi Slot Class : bit(2) > };


-- error: struct too short, assume features do not exist


      -- error: struct too long, ignore data and jump to next Access technology

If truncation allowed, Rel-4 adds 7 bits in total.

If truncation is not allowed, Rel-4 adds 7 bits per band.
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