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Discussion paper on the structuring of information in the MBMS Neighbouring Cell Information message

1. Introduction

This paper addresses the structuring of the information contained in the MBMS NEIGHBOURING CELL INFORMATION (MNCI) message. As specified in [1] and [2], the information contained in the message may describe one or more MBMS p-t-m bearer parameters active or to be activated in the target cell, in the interest of for example allowing for the fast reception resumption procedure [2] to be carried out in the new (target) cell. 

In this document a problem in fitting the necessary information in a MNCI message (or inefficiency in case several MBMS p-t-m bearer desciriptions sharing the same frequency parameters or frequency list need to be indicated) aswell as a a solution proposal are presented.

2. the problem

2.1 Background

The MBMS Neighbouring Cell Information (MNCI) message specified in [1] is an RLC/MAC control message delivering information on MBMS p-t-m bearers in a given target cell or target cells. It is specified that this message shall not be segmented, but the information content can be divided between several instances of the MNCI message. 

As the message is an RLC/MAC control message, the amount of information carried in an instance of the message cannot exceed 23 octets (184 bits).

In more detail, the following information shall be conveyed for one or more MBMS p-t-m bearers (in case they such are allocated in the neighbouring cell):

- Identification of the neighbouring cell, by means of referring to the neighbour list in the serving cell, and optionally also Base Station Identity Code (BSIC) of the neighbouring cell, if such is not provided in the serving cell (i.e. GSM Neighbour Cell list is not available to the MS)

· Frequency parameters : an information element describing a channel, with the following parameters

· A training sequence code (TSC), and

· o
In case no frequency hopping is applied, a single absolute radio frequency channel number (ARFCN), or 

· In case frequency hopping is applied, 

· a list of ARFCN’s describing the pset of radio channels which shall be applied in the frequency hopping sequence, 

· a Mobile Allocation Index Offset (MAIO) describing the index from which the hopping sequence is started, and 

· the Hopping Sequence Number (HSN) determining the further hoppping sequence generation parameter. 

These parameters shall be provided in a specified way (direct 2 encoding format as specified in [1]) 

· the MBMS p-t-m bearer parameters for one or more MBMS p-t-m bearers sharing the same frequency parameters

Due to the CSN.1 coding specified for the MNCI message, the frequency parameters shall be included in the same MNCI message instance as the parameters for a MBMS p-t-m bearer(s)

Unfortunately, in case frequency hopping is applied this is not possible in all cases, depending on the amount of radio channels used in the hopping sequence i.e. on the length of the required frequency list information element to describe the set of radio channels used in the hopping sequence.

2.2 The size of the Frequency list IE 

The Frequency List IE specified in [3] may be encoded in several different ways using different formats. The selection of the format is based on several factors such as 

· the amount of ARFCN’s belonging to the list 

· the frequency band of the ARFCN’s

· the spacing (or range) between the ARFCN’s 

Annex J.3 in [3] describes the some examples of the performance of the different coding formats. Below is a small excerpt from the table contained in Annex J.3 in [3] (note: the IEI octet not present in the coding specified for Frequency Parameters 2 IE in MNCI is included in this calculation) :

	Range
(octets)
	513 to 1024
	257 to 512
	129 to 256
	up to 128
	variable bit map

	5 
	1
	1
	1
	1
	8

	6 
	2
	2
	3
	3
	16

	7 
	3
	3
	4
	4
	24

	8 
	4
	4
	5
	6
	32

	9 
	5
	6
	6
	8
	40

	10
	6
	7
	8
	10
	48

	11
	7
	8
	9
	12
	56

	12
	9
	9
	11
	14
	64

	13
	10
	11
	13
	16
	72

	14
	11
	12
	14
	18
	80

	15
	12
	13
	16
	21
	88

	16
	13
	15
	18
	24
	96

	17
	14
	16
	20
	26
	104

	18
	16
	18
	22
	29
	112

	19
	17
	19
	24
	32
	120


A calculation (*) of the space required to present one MBMS p-t-m channel in the MNCI message shows that the maximum length of the frequency list IE that can be fitted in the MNCI message is 10 octets (actually there is space for 9 octets, but in this case the IEI of the Frequency List IE is not included, so the figure of 9 octets corresponds to 10 octets when referring to the table above.

With a frequency list of this length, the amount of channels that can be represented is low (marked with green color in the table above), and it is expected that this will not be sufficient in all real life network configurations.

(*) used assumptions:

· BSIC needs to be used to identify the neighbouring cell

· Hopping frequency parameters are provided

· Only 1 existing MBMS p-t-m bearer described in the message (and neither absent MBMS bearers nor PBCCH description are included)

MBMS p-t-m bearer 1 parameters
· MBMS bearer uses EGPRS

· uplink feedback is not used in serving and neighbouring cell

· MBMS radio bearer starting time is used
2.3 Trunking inefficiency

Even if it would be possible to fit the information for one MBMS p-t-m bearer (when frequency hopping is used) in one message, it would become more and more unlikely to present several MBMS p-t-m bearers in the neighbour cell sharing the same frequency parameters to be presented in a single message, even though this was the intention when the message encoding for the MNCI message was specified. 

Therefore, in this situation another instance of the MNCI message would be required, and in this instance the same frequency parameters would have to be encoded again. This does not make sense in terms of radio interface usage, but it also will likely force yet another instance of the message to be created for provision of the rest of the possible information (list of MBMS p-t-m bearers which are not allocated in the neighbouring cell and the PBCCH parameters for the neighbouring cell). This on one hand increases the amount of MNCI messages required to be sent, and on the other hand also increases the probability that a mobile station has not received a complete set of MNCI messages for a given neighbour cell thus making fast reception resumption less likely.

3. solution

In order to better arrange the information in the MNCI message, the following is proposed :

· de-couple the Frequency list IE from the Frequency Parameters 

· create a link (identifier) between a given Frequency List IE and the Frequency Parameters for one or more MBMS beares that can be used between instances of the MNCI message. 

· create a change mark for the information given in the MNCI message for a specified cell. NOTE: this is needed also for MBMS feedback.

This allows for 

· introduction/encoding of the hopping frequency parameters without length constraints in one MNCI message instance 

· introduce the MBMS bearers also in other instances of the MNCI message (if necessary) and in the MBMS p-t-m bearer description refer to the frequency parameters introduced in other instance of the MNCI message

· achieve more trunking gain by making it possible to minimize space usage (and thus the amount of required instances) of the MNCI message(s)

The changes needed to [1] to accommodate for this are rather small.

4. ConclusionS

In order to both make it possible to present all the necessary information in the MNCI message (or set of messages) as well as optimize the usage of the radio resources, the solution outlined in section 3 is recommended to be implemented in [1].
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