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1. Introduction

This document discusses a set of problems with BMC and the CBS service as specified in TS25.324, TS25.331 and TR25.925.

2.1 Max size of N (“period of CTCH allocation”)

2.2 Bit order in BMC message octets

2.3 Encoding of IE “Length of CBS Schedule Period”

2.4 UTRAN scheduling of CBS Schedule Periods

A set of CRs are enclosed to resolve the problems.

2. Discussion

2.1 Max size of N, period of CTCH allocation
The following text is from TS25.331:

8.5.16
Configuration of CTCH occasions

The CTCH, carrying CBS data is mapped onto only one S-CCPCH. If more than one CTCH is defined, the first CTCH that is configured in the list of S-CCPCHs is the one that is used for CBS data.

The CTCH occasions are identified by the first radio frame of the TTI that can contain CTCH data. The CTCH occasions are fixed on the system frame number cycle 0 .. 4095 (i.e. no modulo calculation) and thus repeated cyclically.

The CTCH occasions are determined by a set of parameters.

MTTI:
number of radio frames within the TTI of the FACH used for CTCH

N:
period of CTCH allocation on S-CCPCH, integer number of radio frames, 
MTTI  MaxSFN – K, where N is a multiple of MTTI (see [27] and [31]).
 N 
MaxSFN:
maximum system frame number = 4095 (see [10]).
K:
CBS frame offset, integer number of radio frames 0  N-1 where K is a multiple of MTTI .
 K 
The CTCH occasions are calculated as follows:


SFN = (K + m N), m = 0, 1,..., M, with M chosen that K+MN  MaxSFN.

The parameters N and K are broadcast as system information.

10.3.8.3
CBS DRX Level 1 information

This information element contains the CBS discontinuous reception information to be broadcast for CBS DRX Level 1 calculations in the UE.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Period of CTCH allocation (N)
	MP
	
	Integer (1..256)
	MTTI ( N ( 4096 – K,
N multiple of MTTI

	CBS frame offset (K) 
	MP
	
	Integer (0..255)
	0 ( K ( N-1, 
K multiple of MTTI


CBS-DRX-Level1Information ::=

SEQUENCE {


ctch-AllocationPeriod



INTEGER (1..256),


cbs-FrameOffset





INTEGER (0..255)

}

According to to above, the procedure text and Tabular semantics description states that maximum value 4095 can be used. But ASN.1 allows max value 256 to be signalled. For backwards compatibility reasons, a change to the ASN.1 seems not possible.

We propose to align the procedure text and Tabular semantics description in TS25.331 with the ASN.1 

The same problem also exists in TR25.925.

Proposed CRs to TR25.331 (Rel-5) and TR25.925 are enclosed.

2.2 Bit order in BMC message octets

The current text in TS25.324 on transmission bit order is not clear (“…bit 0 is the least significant bit and is transmitted first”). This text was introduced in CR011 (RP-020720) with the ambition to align the transmission bit order with TS23.041 and GSM. However, it is not clear that the existing text implies that BMC octets need to be swapped in UTRAN before submitted to RLC layer for transmission, and swapped in UE after having been delivered by RLC layer. This handling is different from other “users” of the UTRA Layer 1 and  Layer 2 protocols. In order to avoid inter-operability problems, the transmission bit order need to be clarified.

From TS25.324:

10.1
General

A BMC message is equivalent with a BMC PDU. There are three types of BMC messages defined, CBS messages and CBS41 messages, which carry cell broadcast data from higher layer, and Schedule messages, which provide information for support of Discontinuous Reception (DRX) of cell broadcast data at the UE.

BMC messages and information elements are specified using the tabular format methodology as specified in TR 25.921, and additional text is describing the encoding.

NOTE:
Only IEs marked as MP or CV in the "Need" column exists.

BMC messages (i.e. BMC PDUs) specified by tabular format consist of an ordered sequence IE1,..,IEn of information element fields.

The octet string of a BMC message is defined as the concatenation of the octets of the IEs maintaining the sequence order. The bits within an octet are numbered 0 to 7; bit 0 is the least significant bit and is transmitted first. The octets are transmitted in order of increasing octet number, i.e. starting with octet 1.
We propose to clarify this ambiguity by adding that bit 0 of octet 1 is transmitted as the first (leftmost) bit in the Data field of the UMD PDU [TS25.322].

Proposed CR to TR25.324 is enclosed.

2.3 Encoding of IE “Length of CBS Schedule Period”

TS25.324, Table 11.7-1, defines the maximum size of  IE “Length of CBS Schedule Period” to 256.

Table 11.7-1: Length of CBS Schedule Period IE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Length of CBS Schedule Period
	MP
	
	Integer
(1..256)
	Number of consecutive CTCH BS of the next CBS Schedule Period. Together with Offset to Begin CTCH BS Index it points to the end of the CBS schedule period.
This IE is coded as the binary representation of the Message Type. This IE is mapped onto a single octet.


The IE is however carried by one octet in the BMC Schedule Message. Two interpretations and clarifications on how to encode the IE are possible:

A. Max value of the IE is changed to 255.

B. A mapping is introduced, mapping IE value 256 to the signalled value 255 etc

The same problem exists with IE “Offset to Begin CTCH Block Set Index”, but the max value of this IE fits into one octet.

Table 11.6-1: Offset to Begin CTCH Block Set Index IE

	IE/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Offset to Begin CTCH BS Index
	MP
	
	Integer
(1..255)
	Pointer to the first CTCH BS of the next CBS Schedule Period relative to the CTCH BS index of the first part of the current BMC Schedule Message.
This IE is coded as the binary representation of the Offset to Begin CTCH BS Index. This IE is mapped onto a single octet.


Clearly, a UTRAN and UE can both compensate for this ambiguity in IE encoding, at the “cost” of having the UE to read additional (“empty”) TTIs for CTCH.

We propose to correct TS25.324 according to A above (max value of the IE is changed to 255).

Proposed CR to TR25.324 is enclosed.

2.4 UTRAN scheduling of CBS Schedule Periods

Currently, specifications and technical reports for support of Cell Broadcast Services in UTRAN lacks information on how UTRAN should configure and schedule BMC messages, considering UE power consumption and processing time.

1.  “Unscheduled” BMC Schedule messages

To minimise UE power consumption for the Cell Broadcast service (CBS), it is important that UE is able to use and remain in DRX operation. Correct UE reception of BMC Schedule message is critical. The BMC Schedule message will often be segmented into several UMD PDUs. This increases the risk for failed UE reception in varying radio conditions. Currently, the TR does not indicate that transmission of unscheduled BMC Schedule messages is beneficial. 

2. UE processing time of BMC Schedule message

Currently, the TS25.324 allows that a BMC Schedule message may indicate the start of the next-coming CBS Schedule period immediately after the BMC Schedule message itself. Obviously, some time for UE processing of the BMC Schedule message must be encountered when scheduling the next-coming CBS Schedule period.

It could be noted that similar information for GERAN is described in an informative annex in TS04.12 “Short Message Service Cell Broadcast (SMSCB) support on the mobile radio interface.  

We propose that “advices” for UTRAN scheduling as indicated above are introduced in TR25.925. A draft CR is enclosed.
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