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Cell reselection for MBMS

1 Introduction

At the last GERAN meeting, the topic of cell reselection for mobiles receiving MBMS was discussed together with a proposal on possible modifications to the existing cell reselection algorithms [1]. One decision that was made is that mobiles receiving MBMS (i.e. in broadcast/multicast receive mode) should adhere to the same cell reselection procedures as those for the MS in GMM Ready State, which was agreed in [2] and [3]. Other considerations on requirements for MBMS cell reselection were presented in [4].

In this paper the topic is studied further, but as two separate (although related) issues, one considering inter-RAT and the other considering intra-RAT cell reselection.

2 Cell reselection for MBMS

The primary reason for the decision to use the cell reselection rules when in GMM Ready State, was to ensure that MBMS mobiles took into account cell specific parameters, such as hysterisis, which are not used when the mobile is in other GMM states. The hysterisis parameters are applied to neighbour cells when the new cell is in the same or different Routing Area. The parameters can be used to reduce the likelihood of “ping-ponging” between Routing Areas, which may lead to larger service interruptions due to the need to perform the Routing Area Update procedure each time the Routing Area changes.

When the MS is in GMM Ready State, cell reselection is controlled by three parameters, C1, C31 and C32
. In addition to these parameters, the following hysterisis parameters may be applied to the C32 and C31:

· If the new cell is in the same Routing Area the parameter GPRS_CELL_RESELECT_HYSTERESIS is subtracted from the C32 value of neighbour cells. If the parameter C31_HYST is set, GPRS_CELL_RESELECT_HYSTERESIS shall also be subtracted from the C31 value for the neighbour cells.

· if the new cell is in a different Routing Area, RA_RESELECT_HYSTERESIS is subtracted from the C32 value of neighbour cells.

The hysterisis parameters are broadcast on the PBCCH. In the case the PBCCH is not present this information could be sent on the PACCH of the MBMS channel or alternatively derived from the parameters for idle mode cell reselection. The information on whether a neighbour cell is in the same Routing Area is broadcast in PSI3 sent on the PBCCH or PACCH (see TS 44.060 section 11.2.20).

Since it was agreed that mobiles receiving MBMS should also obey the cell reselection criteria as for packet transfer mode, it is possible to reduce the chances of a change in Routing Area and the larger interruption it causes compared to intra-Routing Area re-selections.

In the proposal in [1] it was suggested that the reselection algorithm for MBMS could be based on the duration of the session, or more specifically the amount of time for which the session has left to run. By doing this, cells in which MBMS was being received could be made “sticky” towards the end of the session. The MBMS Session Duration may be provided to BSC via the MBMS Session Start message. One problem, however, is what exacty the MBMS Session Duration parameter is defined as.
Two questions were asked in an LS to SA2 sent at GERAN#22 [5]:

“The MBMS Session Duration defines the duration of the MBMS Session.

The length of the data in the information element is 5 bits.

Question 3:

Is the GERAN2 assumption of the definition and length of the MBMS Session Duration information element correct?

Qustion4:

GERAN2 kindly asks about information about the relation between MBMS Session Duration and the transmission time over the radio interface?”

As it is not clear whether the MBMS Session Duration will be an accurate indication of the session length, it may be difficult to base cell reselection algorithms on this parameter. An alternative would be for the BM-SC to provide the BSC with the size of the session media, which can then be used to make an estimate of the session duration based on the coding scheme to be used and number of timeslots allocated for the session. If feedback is used then making an estimate of the session duration is more difficult as the number of retransmissions required depends upon the number of users in the cell and the prevailing radio channel conditions, but could be based on the average throughput estimate or best case scenario
. With feedback it may be better for the network to inform the MS when to apply the MBMS cell reselection parameters when it knows that only a certain amount of the session remains. On the other hand the receptions of signalling messages is not guaranteed so there is the chance that some mobiles will not apply the additional threshold.

In response to the GERAN LS [6], SA2 state that the session duration is defined as the following: 

“SA2 has discussed the relation between MBMS Session Duration and the transmission time over the radio interface and come to the following conclusion: The ‘transmission time over the radio’ is the ‘session duration’ minus ‘start delay’ and any ‘stop time’.”

Essentially this means that the session duration will need to be calculated (at the BM-SC) using the size of the content and the required QoS (specifically the bit rate). As such, it will be necessary to have some sort of network coordination to plan in advance which coding scheme will be used at the BTS and the average throughput that can be expected (via RLC non-persistent mode).

A reply to an LS was also sent to RAN3/CN3 from SA2 [7] regarding the length in bits of the Session Duration parameter (see S2-043862, [7]). SA2 suggested that RAN3/CN3 together with GERAN should decide on the length as this is within their area of expertise. The Session Duration may take values from a few minutes to several days. One suggestion is that there should also be the possiblity to have an indefinate length. For example, 16 bits could be allocated to the parameter, allowing approximately durations up to 4 hrs to be defined, with one value reserved for “indefinite”
.

2.1 Inter-RAT cell reselection

From the discussion at GERAN#22, there are a number of key reasons why modifying cell reselection to another RAT could be desirable:

· The service may be GERAN only and hence the ability to discourage reselection to another RAT is useful. This also reduces the likelihood of a p-t-p session repair being required.

· The possibility to have a higher hysterisis for inter-RAT cell reselection seems valuable because cells in different RATs tend to be in different Routing Areas (which may lead to greater service interruptions).

A simple modification can be made to the inter-RAT cell reselection algorithm which could be based on the session duration as described in [1]. However, assuming that it is desirable to make inter-RAT cell reselection less likely for the whole duration of the session, an threshold parameter could be used without any time reference. If indeed the service is UTRAN only then inter-RAT reselection could be restricted until the session has finished.

It may also be useful to have different thresholds depending upon the session being received  and whether it is available in both the UTRAN and GERAN or only one RAN. For example, if a session is GERAN only it may be desirable to make cell reselection to UTRAN less likely. On the other hand, if a session is available in both the UTRAN and GERAN a lower threshold could be used to allow the mobile to move to UTRAN if  necessary. In the case that a mobile is receiving multiple sessions the simplest approach is to state that the MS should apply the largest threshold value.

Change Requests to TS 43.246 and TS 45.008 containing the proposed modification can be found in [9] and [10] respectively.

2.2 Intra-RAT cell reselection

A number of possible reasons for changing the intra-RAT cell reselection algorithm were identified at GERAN#22, which include:

· The MS may be on the edge of an MBMS Service Area particularly when the MS is moving into an area without MBMS service coverage.

· It could be useful to avoid reselecting to cells were there is no information on the MBMS bearer in the target cell.

· The MS may temporarily interrupt the MBMS service, for example due to the reception of an SMS message, in which case it may be useful for the MS to adhere to the MBMS cell reselection parameters during the short interruption rather than reselecting to another cell. 

If a good estimate of the session duration can be obtained MBMS cell reselection can be based on the amount of time left for the session to run. Two options are:

(i) The MS keeps track of the remaining session time based on the MBMS Session Duration parameter sent to the MS in the MBMS ASSIGNMENT or NIEGHBOUR CELL INFORMATION messages.

(ii) The network informs the MS via a message sent on the PACCH, that the session is reaching its end and the MS should apply the MBMS cell reselection threshold(s).

The advantage of option (ii) is that the MS would not be required to keep track of the session duration with a timer, which would be under the responsibility of the network. It may also be easier for the network to keep track of the amount of the session left when feedback is being used as it can make an estimate of the average throughput (which an individual MS would be unaware of).

As in [1], it is proposed to adopt a mechanism whereby the cell reselection is restricted towards the end of a session as depicted in Figure 1.
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Figure 1: MBMS data transmission and modified cell reselection algorithm
.

However, rather than have MS keep track of the remaining session time, it is proposed that the network informs the MS of the additional offsets by sending a message on the PACCH at the appropriate time (e.g. towards the end of a session). The parameters could either be sent in the MBMS_ ASSIGNMENT, MBMS_NEIGHBOUR_CELL_INFORMATION message or in a separate message altogether. Once the MS receives this message it will immediately apply the additional thresholds to the cell reselection criteria. It will be the responsibility of the network to keep track of the session progress using the Session Duration value provided by the BM-SC. In order to increase the probability that all MSs successfully receive the message, the message may be repeated in the case where there is no feedback on the p-t-m channel.

One other modification that may be useful is to allow different thresholds for different cells. For example, if a cell is outside the border of an Service Area (and the MS is moving away from the Service Area), a different threshold level could be applied to delay cell reselection. One option could be to send a separate parameter for each cell, however this will increase the size of the messages sent to the mobile. An alternative is to send two thresholds; one for cell reselection within a Service Area and one to be applied when considering cells outside the Service Area. In [8], the MBMS_NEIGHBOUR_CELL_INFORMATION message was added to TS 44.060. This message, among other things, includes an indication of whether a neighbouring cell is in the same Service Area or not. The additional inter-Service Area threshold (termed MBMS_RESELECT_OFFSET_DIFF_SA) could then be applied once the information message has been received (if not then the intra-Service Area threshold would apply).

As in [1], a simple modification can be made to the reselection algorithm by adding a configurable threshold to the intra-RAT reselection criteria, C32. Change Requests to TS 43.246 and TS 45.008 containing the proposed modification can be found in [11] and [12], respectively. 

3 Provision of the parameters

It is proposed that the parameters for the inter-RAT cell reselection are signalled on the MBMS_ASSIGNMENT message or the MBMS_NEIGHBOUR_CELL_INFORMATION messages. Allowing the transmission the offset threshold, XXX_MBMS_Qoffset in the MBMS_NEIGHBOUR_CELL_INFORMATION message caters for mobiles that may arrive in the cell after the session has started.

For the intra-RAT case the offset threshold parameters can be provided to the MS in the MBMS_ASSIGNMENT and MBMS_NEIGHBOUR_CELL_INFORMATION messages. Once the message  containing the parameters has been received, the MS should apply the new thresholds immediately.

One other consideration is weather or not to also modify the cell reselection algorithm for idle mode, for the case in which the PBCCH is not present. An alternative would be to mandate the use of the GPRS cell reselection procedures (and specifically the use of C31 and C32) for MBMS mobiles and rely on the mapping of parameters using Table 3a of TS 45.008.

4 Conclusion

The present document examines the possibility of modifying the cell reselection parameters/criteria of inter-RAT and intra-RAT cell reselection for MBMS. For inter-RAT cell reselection it is proposed to include a simple additional threshold that would apply while the MS is receiving MBMS for the whole duration of the session(s). For intra-RAT cell reselection it is proposed to allow two thresholds to be configured, one in the case of intra-RAT cell reselection within an MBMS Service Area, and an additional threshold to be applied when moving between MBMS Service Areas. It is proposed that the network provides the MS with the offsets to apply at the appropriate time (e.g. towards the end of a session).

Change Requests to TS 43.246 and TS 45.008 to modify the algorithm for inter-RAT cell reselection, can be found in [9] and [10]. Correspondingly CRs for modifications to the intra-RAT cell reselection criteria can be found in [11] and [12]. A Change Request to TS 44.060 incorporating the parameters into the MBMS_NEIGHBOUR_CELL_INFORMATION and MBMS_ASSIGNMENT messages can be found in [13].

It should be noted that the proposal for intra-RAT cell reselection hinges on the exact meaning and accuracy of the Session Duration parameter, the issue for which is still to be resolved.
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� When the PBCCH is present. Otherwise the mobile should adhere (when using NC0) to the procedures for idle mode  as defined in section 6.4 of TS 45.008.


� With feedback there is the risk that mobiles may apply threshold too early or too late. In this case it may be better to make set the time in which the MS should apply the additional threshold slightly longer than the optimum value to ensure that the threshold is not applied too late.


� One further option would be to define the duration parameter so that the first set of values are in seconds, and the remaining in minutes or even hours. This would allow a longer session duration to be used, albeit with lower granularity for greater times.


� As described by SA2 � REF _Ref89753974 \r \h � \* MERGEFORMAT �[6]�, the Session Duration parameter will also include idle periods between the Session Start message and the Session Stop message. The idle time at the end of the session will have to be factored in when deciding upon an appropriate value for the time in which to limit cell reselection. The proposed modification will only apply to the GPRS cell reselection algorithm.
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