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On the interworking between ASCI services and GPRS

1 Introduction

In the GERAN specifications there is some confusion regarding some aspects of the interworking of two features, ASCI (Advanced Speech Call Items) services and GPRS. Currently, ASCI services (i.e. VGCS, Voice Group Call Service, and VBS, Voice Broadcast Service) are used mainly for GSM-R applications
. To our knowledge, at present no commercial systems have been deployed in which both ASCI services and GPRS are supported. However, not only some manufacturers and industry bodies have announced the intention to integrate GPRS into a GSM-R system [1]

 REF _Ref38771749 \w \h 
[2], but also some operators are integrating ASCI functionality in public networks that already support GPRS.

For example, one aspect that is not clear in the specifications is how notifications for ASCI services can be sent to GPRS attached mobiles. For example, it needs to be clarified whether the PNCH (Packet Notification CHannel) should be used to send notifications to mobiles in packet idle mode, as discussed in section 2. Also, it needs to be clarified how notifications can be received by mobiles in packet transfer mode.

2 Use of the PNCH for ASCI notifications

One aspect that is not clear from the specifications is what happens in the case of a GPRS attached mobile, camping on the PBCCH, that also supports ASCI services and is a member of a voice group (this scenario is not unrealistic, as both TS 04.18 and TS 04.60
 mention the possibility that a mobile may leave packet idle mode to enter group receive or group transmit mode).

One could wonder whether, in a network that supports paging coordination, notifications for ASCI services could be sent on the PNCH. In other words, let’s assume that a GPRS attached MS camps on the PBCCH and the cell supports NMO I, so the MS receives paging for CS services on the packet switched channels. If the network also supports ASCI services, will the notifications be duplicated on the PNCH, or will GPRS attached mobiles who are also members of a voice group have to read the NCH? Note that even if notifications are sent on the PNCH, they will need to be sent also on the NCH for mobiles that are not GPRS attached.

The possibility to use the PNCH for ASCI notifications seems to be allowed by the following text, from subclause 7.1.4 of TS 04.03:

The PNCH (Packet Notification CHannel) is the part of the downlink part of the PCCCH reserved for GPRS PTM-M, voice group and/or voice broadcast calls notification messages.

On the other hand, subclause 4.2.1.1 of TS 03.68 [3] states that:

Service subscribers shall be notified on the voice group call in each cell. These voice group call notification messages shall be broadcast on the notification channel (NCH).

Similarly, subclause 4.2.1.1 of TS 03.69 [3] states that:

Service subscribers shall be notified on the voice broadcast call in each cell. These voice broadcast call notification messages shall be broadcast on the Notification CHannel (NCH).

Additionally, subclause 3.3.3.1 of TS 04.18 states:

Notifications may be sent on the NCH, on the PCH, or on the FACCH when in dedicated mode or group receive mode.

Subclause 6.5.5 (“Voice group and voice broadcast call notifications”) of TS 05.02 states that:

When mobile stations are to be alerted on a voice group or voice broadcast call, notification messages shall be sent on the notification channel (NCH), using the blocks defined in subclause 6.5.1.

No mention of the PNCH is made in any of those specifications. Also, despite the fact that in TS 04.18 the messages NOTIFICATION/NCH (subclause 9.1.21b) and NOTIFICATION/FACCH (subclause 9.1.21a) are defined, no NOTIFICATION/PNCH message is defined in the specifications, neither in TS 04.18 nor in TS 04.60. In TS 04.60, the only message where ASCI related information is sent is the PACKET PAGING REQUEST message, where the NLN (Notification List Number) field can be included. This is further discussed in section 5.

Finally, the use of the PNCH is not properly defined in TS 04.60. For example, the PNCH is not even mentioned in the list of logical control channels contained in subclause 1.3 of TS 04.60, and no parameters are provided in the Packet System Information to configure this channel (see [15]).

3 Possible solutions

There are two possible ways to resolve the issue highlighted in section 2:

1. properly define the parameters for the PNCH in TS 04.60, and the procedures that use this channel;

2. clarify that the PNCH will not be used to send ASCI notifications: GPRS attached mobiles will need to read the NCH to support ASCI services.

Considering Solution 1, currently the notification procedure is handled by the RR entity. Therefore, notifications could be sent on the PNCH if the RR is able to send messages on packet control channels. As this is likely not to be possible, then a notification procedure should be defined also in the RLC/MAC protocol. This latter case is a bit problematic, because it would require information about VGCS or VBS calls to be passed from the CS domain in the network to the PS domain, and this is currently not possible. For example, TS 03.68 [3] states (see subclause 11.3.1.3):

The notification messages shall include the group call reference and possibly the description of the voice group call channel, the call priority if eMLPP is applied, and the group cipher key number.

However, none of the messages defined for the BSSAP+ protocol over the Gs interface (see TS 29.018 [9]) contain information elements that allow the CS domain to pass the call reference of a VGCS or VBS call to the SGSN
. Also, none of the messages defined for the BSSGP protocol over the Gb interface (see TS 08.18 [6]) contain information elements that allow the SGSN to pass the call reference of a VGCS or a VBS call to the BSS.

Therefore, the provision of ASCI notifications over the PNCH would require substantial changes in many specifications (changes to TS 23.060, TS 29.018, TS 08.18, etc.), in addition to the changes in TS 04.60. These changes may not acceptable to Releases that are already frozen. In addition, this would require a very high implementation effort to include these functionalities in existing network elements, which would delay the introduction of GPRS in ASCI networks. However, if TSG GERAN agrees, these changes could be introduced in Release 6 or later, as a performance enhancement.

Solution 2 seems therefore the easiest both from the standardisation point of view and from the product implementation point of view. The only problem with this solution is there will be a degradation of performance for class B mobiles. One of the disadvantages of reading the NCH is that there will be occasions in which the occurrence of a notification on the NCH will clash with a paging occasion on the PPCH. This is due to the fact that the NCH is part of the CCCH, which is always mapped on a 51-frame multiframe; the PPCH, on the other hand, is part of the PCCCH, which is always mapped on a 52-frame multiframe. However, it is envisaged that clashes will not occur very often, so this should not represent a major problem
. Also, if the network implements the reduced NCH monitoring mechanism (by sending NLN on the PPCH), clashes will be reduced even further.

4 Notifications for MSs in packets transfer mode

The issues discussed in the previous sections apply to mobiles in packet idle mode. In this section, we discuss how notifications can be received by mobiles in packet transfer mode.

For mobiles in dedicated mode (i.e. engaged in a CS call), notifications can be sent on the FACCH. It may therefore be possible to wonder whether notifications for mobiles in packet transfer mode could be sent on the PACCH. However, for the same reasons described in section 2, this may not be possible. One possibility is for MSs in packet transfer mode to read the NCH to receive notifications. The disadvantage of this proposal is that, when reading the NCH during an active GPRS connection, the performance of the established GPRS connection may be degraded for class B mobiles, as indicated in subclause 6.1 of TS 22.060.

5 Reduced NCH monitoring mechanism

Subclause 3.3.3.3 of TS 04.18 describes the “reduced NCH monitoring mechanism”; this mechanism has been introduced so that an MS that supports VGCS and/or VBS does not need to monitor every occurrence of the NCH, but will do so only when instructed by the network
. In order to support this procedure, two fields are present in the PAGING REQUEST message sent on the PCH: the NLN (Notification List Number) and the NLN status. They are described as follows in TS 04.18:

-
NLN: Notification List Number. The NLN is a modulo 4 counter. A change of NLN indicates that new notifications are provided on the NCH. The network shall ensure that a mobile station receives the NLN as often as necessary for a good functioning of the reduced monitoring.

-
NLN status: The NLN status is a single bit field which indicates the status of the content of the NOTIFICATION/NCH messages for a particular NLN value. A change of the NLN status field indicates a change of information on the NCH which is not related to new calls (e.g. There may have been a release of a previous notified call or change of priority, etc...).

These fields will be sent in every in the paging messages in every paging group, so that every mobile has the possibility to read them.

As mentioned in section 2, the NLN field has also been included in the PACKET PAGING REQUEST message. This is useful in case NOM I is implemented in the network, because otherwise GPRS attached mobiles (who only monitor the packet paging channel) would not be able to use the “reduced NCH monitoring mechanism”. However, several issues have been identified.

First, the notification procedure is under the control of the RR protocol. Subclause 3.1.22.1 of TS 08.08 [5] states that on receipt of a VGCS ASSIGNMENT MESSAGE from the MSC, the BSC will perform the following actions:

The BSS shall initiate the radio interface notification procedure on the NCH of the cell in which the call is to take place, this may continue at regular intervals until the call is released. The BSS may on SACCH indicate that a change of notification has occurred and/or initiate notification on FACCH.

As specified in TS 08.58 [7] (see Annex A), the notification messages to be sent on the radio path are built and sent by the BTS, on the basis of information provided by the BSC. So the first issue is whether the values of the NLN (which are managed by the RR) can be included in packet control messages. If this is not possible, then the NLN field in the PACKET PAGING REQUEST message is useless, and mobiles in packet idle mode that do not read the PCH will not be able to use the reduced NCH monitoring mechanism. These mobiles will have to monitor every occurrence of the NCH, and this may be not desirable due to the impact on power consumption.

The second issue is that, as specified in subclause 11.2.10 of TS 04.60, the NLN field in the PACKET PAGING REQUEST message can only be present if the message contains at least one page request for an RR connection establishment:

NLN (2 bit field)

Notification List Number - This field may only be present if the message contains at least one page request for an RR connection establishment. The field is coded as defined in the P1 Rest Octets information element in 3GPP TS 04.18.

This limits the usefulness of this field, because it may not be sent in every paging group. It is not clear why this limitation has been included in the first place
 and whether it is really necessary.

Finally, TS 04.18 states that:

If the reduced NCH monitoring is active in the network, the network has to provide both NLN and NLN status parameters.

This will not be possible on the PACKET PAGING REQUEST, as the PACKET PAGING REQUEST message does not contain the NLN status field. It would difficult (if not impossible) to include that field in the message without incurring into backward compatibility problems. However, this is not a major problem: mobiles supporting ASCI services will read the notification channel every time the NLN changes, even if that may not be strictly needed.

Siemens feel that some corrections are needed in TS 04.18 and TS 04.60 in order to allow the reduced NCH monitoring mechanism to be used also by GPRS attached mobiles (if at all possible). Siemens will continue to investigate these issues further and may provide the necessary CRs at GERAN#16.

6 Conclusions

Siemens believe that the use of the PNCH for notifications of ASCI services (VGCS and VBS) needs to be clarified in the GERAN specifications. Two possible solutions are outlined in section 3. Siemens’ recommended solution is to clarify that GPRS attached mobiles need to read the NCH in order to receive information about upcoming voice group calls and voice broadcasts. CRs that reflect this solution have been provided in [11], [12] and [13].

If it is decided that the PNCH should not be used for ASCI notifications, then there is no use for the PNCH in Release 99 to Release 5 systems as further discussed in [14]. For Release 6, however, Siemens propose to reuse this channel in the framework of MBMS, to support the notification procedure required for that service. This proposal is further discussed in [15].
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Annex A – Notification procedure

The following text is taken from subclause 5.8 of TS 08.58 [7].

5.8
Notification

This procedure is used to request that notification be performed by the BTS. The BSC indicates the exact action required by the BTS in the command indicator.

The NOTIFication messages to be sent on the radio path are built and sent by BTS.

The BSC manages the NCH DRX information whilst the BTS manages the scheduling of the messages on the NCH.
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If the BTS for some reason can not perform the notification commanded by the BSC, then the BTS shall return an ERROR REPORT message with the relevant cause value.
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� These services are also valuable for deployment in the Private Mobile Radio and Professional market segment, such as taxi services, construction crews, security and surveillance teams.


� Although only Release 99 specifications are referenced in the paper, the analysis applies also to later releases.


� Over the CS domain, the “Descriptive group or broadcast call reference” information element is used, see subclause 10.5.1.9 of 3GPP TS 24.008 � REF _Ref43645439 \w \h ��[8]�.


� When a clash occurs, depending on where the CCCH and the PCCCH are located (i.e. which carrier and timeslot(s)) and on MS capabilities, the mobile may still be able to read the NCH and the PPCH in the same frame.


� Note that in Release 99, the support of this procedure is optional for networks providing ASCI services, whereas it has been made mandatory from Release 4 onwards (see � REF _Ref43103378 \w \h ��[10]�).


� The NLN field was included in the PACKET PAGING REQUEST message in version 6.2.0 of GSM 04.60. The CR was first discussed at the SMG2 WPA meeting in Sundsvall (Sweden) in September 1998, and can be found in Tdoc 298A398 “CR 04.60-A088 Use of packet paging channel and correction of the message”. After discussion at SMG2#27, the CR was finally agreed at SMG#27 (see Tdoc 663/98).
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