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13th – 15th September 2004

Draft version of a proposal for an

e-mail on pre-notification indication for TSG GERAN reflector

It is kindly requested that GERAN WG1 delegates revise the reported assumptions and evaluations and comment on them. As stated in a previous e-mail, the target is to achieve an agreement in order to submit a proposal and the associated CRs at the next GERAN WG2 #21bis meeting in Malta (4-8/10).

GERAN WG2 MBMS Ad Hoc meeting further discussed the pre-notification and notification proposal submitted at GERAN #21. No agreement could be reached on changing the current working assumption to prenotify for incoming notifications in paging messages only, in a way that the prenotification flag would have a reverse meaning (and lead to default monitoring of notifications unless otherwise indicated).

There was some discussion regarding what the main requirement(s) is(are).

For example:

i) To minimise battery consumption for MBMS-capable MSs 

ii) To minimise battery consumption for legacy MSs who may be affected by MBMS notifications if more extended paging is required on the paging group where MBMS notifications are sent

iii) To perform MBMS notification within one paging cycle (or within a specific length of time)

iv) To maximise the chance of all MSs receiving MBMS notification (i.e. a robust scheme)

v) To saving paging channel capacity

Some companies feel it is important that the MBMS notification messages are received in one paging cycle so that the associated delay should be short and constant as much as possible. However more rationale was requested that would justify such additional requirement, especially considering the time it takes to establish a ptm channel and the impacts it has on MS power consumption (legacy MSs as well as MBMS MSs that have or have not joined a given session). It was as well argued that such requirement to receive prenotification within one paging cycle is itself not really meaningful, and that it would in fact be more appropriate to define a maximum duration (in seconds, not in paging cycle) during which prenotification should be received. Note that the expected time between the reception of the session start and the beginning of the actual MBMS data transfer is not assumed to be constant and its value could be low in some cases, depending on the type of service provided by the BM-SC and the relevant timely delivery requirements.

The original meaning of the pre-notification flag (i.e. listening to the MBMS notification messages whenever the pre-notification flag is set) does not necessarily guarantee a constant delay. Nevertheless, neither the proposed requirement to receive the prenotification within one paging cycle provides an absolute constant delay given MSs may have different DRX cycles. Based on a previous analysis, on the PCCCH more than 1 paging cycle may be needed in order to reach all the involved MSs with the pre-notification flag and a further paging cycle should be taken into account for the actual monitoring of the MBMS notification paging group. However, it should be noted that there is no mandate to have received the prenotification before being able to receive and act on a notification, therefore, it was highlighted, that all MSs can equally be reached within one paging cycle, through direct notification when necessary (at the cost of an increase load on PCCCH). The time it takes to notify most of MBMS MSs, could represent a remarkable percentage of the expected time between the reception of the session start and the beginning of the MBMS data transfer. That could represent a serious problem when trying to complete all the related radio procedures (i.e. counting, assignment and addressing in case of a feedback based retransmission strategy) before the expected time elapses. However, this expected time could be adjusted to the required time in the (GE)RAN nodes.

In the following a rough estimate of the number of notifications/hour and of the power consumption is reported. 

Looking at the technical issues, on the PCCCH one paging cycle includes 64 52-multiframes, each one lasting 240ms. The overall paging cycle should therefore last 15.36s, including 704 paging blocks as a maximum in case BS_PBCCH_BLKS = 1 and BS_PAG_BLKS_RES = 0. Assuming 5% increase in paging reception for the MBMS notification messages, 35 notifications/15s can be addressed, i.e. 140 notifications/min and 8400 notifications/hour. This values apply in case of non-DRX mode anyway. In DRX mode, assuming the minimum case of just 1 paging block inside each paging group, 12 notifications/hour can be addressed. Therefore the number of addressable notifications ranges from 12 notifications/hour up to 8400 notifications/hour, depending on the number of paging blocks inside the paging group. These values are currently considered more than acceptable from the service provision perspective.

In case of the reverse meaning of the pre-notification flag, whenever the pre-notification flag cannot be included in a message, the MBMS notification paging group has to be monitored by the MSs during the next paging cycle, regardless of the fact that any MBMS notification is actually ongoing or is not. The main messages which do not include the pre-notification flag are the Packet Uplink Assignment and the Packet Downlink Assignment. However, the need to change these messages to include prenotification is unclear, given these messages are sent ot MS in non-DRX mode, and could therefore be delayed without any major impact. Appropriate statistics coming from real networks are unfortunately not currently available in case of PCCCH, but could however be derived from the current load on CCCH (Immediate assignment for packet assignment).

Assuming that the occurrence of these messages implies a 10% of occupancy of the radio blocks available in a normal paging group, and assuming that in the worst case during their occurrence there is not any ongoing MBMS notification message, the increase in ‘useless’ paging reception and consequent power consumption is 10%. For the remaining 90% of the capacity of a normal paging group, the most frequently sent messages are Packet Paging Request and Packet Downlink Dummy Control Block, which can include the pre-notification flag with the reverse meaning. In the current analysis it is assumed that RLC data blocks are delivered on the PCCCH during radio block periods relevant to BS_PAG_BLKS_RES > 0.

Roughly assuming an average BLER equal to 5% (i.e. 10% on the border of the cell and 0% nearby the base station), the percentage of the missed messages including the pre-notification flag leads to a further 4.5% increase in power consumption.

Based on the previous assumptions, as an overall, the increase in paging reception and power consumption can be roughly estimated to be around 20%: 5% for actual MBMS notification messages sent in the MBMS notification paging group and 15% for ‘useless’ paging reception and consequent power consumption due to the lack of the pre-notification flag inside some messages sent in the normal paging group and the loss of a percentage of the messages including it caused by the radio conditions.

As stated above, the reported values assume that whenever a pre-notification flag is not received, the MBMS notification paging group monitoring has obviously to be performed during the next paging cycle but it is useless, i.e. there is not any ongoing MBMS notification message (this is the worst case, since some MBMS notification messages could be there anyway).  

If a figure around 20% in terms of increase in paging reception and power consumption were felt acceptable, in such a case it would be possible to receive the MBMS notification messages within one paging cycle, with the above mentioned advantages in terms of service provision perception. 

Note that an MS behaviour needs to be agreed for the case of the MBMS notification channel being on the CCCH, this may or may not be the same behaviour as is agreed for the PCCCH.
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