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Interpretation of enhanced measurement reporting encoding rules

Introduction

During trials with other vendors handsets, Siemens have discovered different interpretations of how to encode the reporting quantity structure in the enhanced measurement report message. This paper seeks to get the opinion of other companies, and to prompt a discussion with a view to reaching an acceptable clarification of the coding rules.

Problem

The definition of the following CSN.1 is unclear:

{ 0 | 1 { 0 | 1 < REPORTING_QUANTITY : bit (6) > }**} -- bitmap type reporting
< spare padding > ;
This part serves the reporting of the neighbour cell measurements from which there can be a maximum of 96 cells. Now the exact element in question is the '**' for which the definition in the CSN.1 Specification (V2.0, section 2.1.8) reads as follows:

"A star alone between parentheses, or a double star, indicates a finite, possibly null, but indeterminate, number of repetitions."
The problem is the term "...finite, ...but indeterminate...." which is not really an exact description of how often this part may be repeated. 
The definition of how often to repeat this struct is repeated in table 1 below for convenience and is from the EMR message definition which is repeated in Annexe A:

	Each bit of the bitmap points to the corresponding index of the Neighbour Cell list defined in sub-clause 3.4.1.2.1.3 'Deriving the Neighbour Cell list from the GSM Neighbour Cell list and the 3G Neighbour Cell list'.

	If this structure is present and more bits than needed are available at the end of the message, the MS shall set the value of the redundant bitmap positions to '0'.

	If this structure is present, some remaining bits indicating no report at the end of the message may be omitted if these bits do not fit into the message. This shall not lead to an error in the receiver of that message.


Table 1:  Definition of repetition of REPORTING_QUANTITY struct in EMR message

Examining each paragraph in turn, we see that each repetition of the REPORTING_QUANTITY field corresponds to the equivalent neighbour cell in the neighbour cell list with the leading 0 used to indicate neighbour cells for which there is no report.  However, it is not clear from this sentence whether the MS should encode only values up to the current neighbour cell list or to the potential maximum neighbour cell list (96 entries).

Hence, the first and second paragraph can be understood to mean either:

· once the inclusion of values for REPORTING_QUANTITY is complete, fill the rest of the message with 0’s; or

· once the inclusion of values for REPORTING_QUANTITY is complete, fill the rest of the message up to max possible neighbour cells with 0’s and then continue with padding bits; or

· once the inclusion of values for REPORTING_QUANTITY is complete, fill the rest of the message up to max actual neighbour cells with 0’s and then continue with padding bits.

The possible interpretations are thus:

1.) since the maximum number of 3G neighbour cells is 96 the maximum number of repetitions for "**" is 96. After that follows < spare padding >.
2.) since the number of neighbour cells in the BA-list is known "**" will run to the maximum index contained in the BA-list. After that follows < spare padding >. 

3.) since this message part is at the end of the message "**" is considered indefinite and will run until the message end (end of the 21st octet). In this case no < spare padding > pattern (0x2b) will occur at the end of the message
If a BTS decodes this information in a manner different to the way in which the MS encoded it, then the BTS runs the risk that it will decode measurement reports for members of the neighbour cell list which have not been reported by the MS, due to the use of padding bits.

Example Coding

If the MS encodes information in one way, and the BSS decodes the information in another, then it is possible for incorrect decoding of information to occur.  For example, if an MS encodes the Reporting Quantity information using encoding 2 and there are less than 96 entries in the bitmap, and a BSS decodes the information using interpretation 1 or 3 then the BSS will decode any of the spare padding bits as new <REPORTING_QUALITY> information:

e.g. 82 entries in the BA-List, all 82 will be read correctly and then <padding bits> will be appended to fill the rest of the message.

apparent entry:

coding:
BSS meaning:

81



0

No report for index 81 present

82



1 <010010>
Report 010010 present for index 82

padding starts here (00101011)
BSS decodes padding as further BA-LIST entries

83



0

No report for index 83 present 
84



0

No report for index 84 present
85



1 <01011†0> 
Report 010110 for index 85 present
86



0

No report for index 84 present
87



1 <01011†0>
Report 010110 for index 87 present

and so on until index 96 is reached.

As can be seen from the example above the padding bits encoded by an MS using option 2 would be read by a BSS using options 1 or 3 as BA-LIST 83 – 87, and this misinterpretation of the padding bits would continue until BA-LIST index 96 was reached. At the point that BA-LIST index 96 was reached the BSS would either 

· expect the list to terminate (option 1) 

· or the reports had no meaning (it is not possible to have a BA-LIST with greater than 96 entries and so the BSS could ignore the remaining fields.  
An additional drawback with expecting coding 3 is that the EMR message could not in future be extended, due to the fact that any extension of the message would be decoded as a continuation of the REPORTING_QUANTITY struct.

Solution

Since it is not possible for the network to always know the length of the 3G neighbour cell list that the MS is using, solution 2 is not seen as an acceptable method of encoding the structure. It is therefore important that the MS should always include 96 repetitions of the { 0 | 1 REPORTING_QUALTITY : bit(6) > } field except when the maximum length of the message is reached before 96 repetitions are reached.

All MS and network manufacturers are requested to check with their implementation teams and determine whether this is an acceptable solution or not.  If so, then the CRs in [x] should be agreed.  If the solution is not acceptable, all companies are asked to consider this issue and contribute towards a solution to the GERAN#16bis meeting in order to resolve this issue quickly. 

Conclusion

Given the ambiguities shown in the message description above, it is clear that a clarification to the definition of the message encoding is required to ensure accurate reporting of neighbour cell measurements. 

Due to the nature of this correction, companies are requested to outline their current understanding of the correct decoding so that a solution may be found that has as few impacts on handset development as possible. 

Annexe A:   Proposed Clarification
9.1.55
ENHANCED MEASUREMENT REPORT

This message containing measurement results is sent on the SACCH by the mobile to the network. See figure 9.1.55.1/3GPP TS 44.018.

This message may contain reports on GSM and/or 3G Radio Access Technologies. Measurements are defined in 3GPP TS 45.008.

Message type:
ENHANCED MEASUREMENT REPORT

Significance:
dual

Direction:
mobile station to network

	<Enhanced Measurement report> ::=

< RR short PD : bit >





-- See 3GPP TS 24.007

< Message type : bit (5) >




-- See 10.4

< Short layer 2 header : bit (2) >


-- See 3GPP TS 44.006

< BA_USED : bit >

< 3G_BA_USED : bit >

< BSIC_Seen : bit >

< SCALE : bit >



	{ 0 | 1 < Serving cell data : < Serving cell data struct >> }

{ 1 < Repeated Invalid_BSIC_Information : < Repeated Invalid_BSIC_Information struct >> } ** 0

{ 0 | 1 { 0 | 1 < REPORTING_QUANTITY : bit (6) > }**}
-- bitmap type reporting
< spare padding > ;



	< Serving cell data struct > ::=

< DTX_USED : bit >

< RXLEV_VAL : bit (6) >

< RX_QUAL_FULL : bit (3) >

< MEAN_BEP : bit (5) >

< CV_BEP : bit (3) >

< NBR_RCVD_BLOCKS : bit (5) > ;



	< Repeated Invalid_BSIC_Information struct > ::=
< BCCH-FREQ-NCELL : bit (5) >
< BSIC : bit (6) >
< RXLEV-NCELL : bit (6) > ;




Figure 9.1.55.1/3GPP TS 44.018: Enhanced Measurement Report message content

Table 9.1.55.1/3GPP TS 44.018: Enhanced Measurement Report information element details.

	BA_USED (1 bit field),
The value of the BA-IND field of the neighbour cell description information element or elements defining the BCCH allocation used. Range 0 to 1.

	3G_BA_USED (1 bit field)
The value of the 3G-BA-IND field of the neighbour cell description information element or elements defining the 3G allocation used. Range 0 to 1.

	BSIC_Seen (1 bit field)
This parameters indicates if a GSM cell with invalid BSIC and allowed NCC part of BSIC is one of the six strongest, see 3GPP TS 45.008.

Bit
0
No cell with invalid BSIC and allowed NCC part of BSIC is seen 
1
One Cell or more with invalid BSIC and allowed NCC part of BSIC is seen

	SCALE (1 bit field)
The value of this field is defined in 3GPP TS 45.008.

	Serving cell reporting

If this structure is missing, this indicates that no valid measurement exist for the serving cell.

Parameters RXLEV_VAL (6 bits), RX_QUAL_FULL (3 bits), MEAN_BEP (5 bits), CV_BEP (3 bits), NBR_RCVD_BLOCKS (5 bits) are defined in 3GPP TS 45.008.

DTX_USED (1 bit field)
This bit indicates whether or not the mobile station used DTX during the previous measurement period.

0
DTX was not used
1
DTX was used.

	Neighbour cell reporting

Repeated Invalid BSIC
This structure contains the report of cells with invalid BSIC.
BCCH-FREQ-NCELL (5 bits). This field represents the index of the BA (list), see 10.5.2.20.
BSIC (6 bits). Base station identity code of the corresponding index in the BA (list).
RXLEV (6 bits). GSM reporting quantity, see 3GPP TS 45.008.

Bitmap type reporting:
This structure contains the report of cells with valid BSIC.
Each bit of the bitmap points to the corresponding index of the Neighbour Cell list defined in clause 3.4.1.2.1.3 'Deriving the Neighbour Cell list from the GSM Neighbour Cell list and the 3G Neighbour Cell list'.

If this structure is present and more bits than needed are available at the end of the message, the MS shall set the value of the redundant bitmap positions to '0'.

After the last REPORTING_QUANTITY parameter, some remaining bits indicating no report may be missing.

REPORTING_QUANTITY (6 bits):
Measurement quantities are defined in 3GPP TS 45.008. 


† next padding octet begins


† next padding octet begins





