3GPP TSG GERAN #17
TDoc GP-032524

Budapest, Hungary
Agenda 6.7

17 - 21 November 2003
Source: Nokia

Problems with NC measurement reporting

1. Introduction

In the course of NC2 interoperability testing and preparation for commercial operation across different network configurations and deployment/traffic scenarios, Nokia has observed certain problems with 3GPP GERAN specifications covering the NC measurement reporting and consequent cell change procedures.

The first problem (problem A) concerns the relations between NC measurement reporting procedures and dedicated mode connections (such as location updates, MO/MT calls and short message service).

The other problem (problem B), resulting in rather serious implications, has been identified with NC measurement reporting between MS and network (when PBCCH is not allocated) implemented according to the R99 specifications. 

As the NC measurement reporting and cell change procedures, especially in NC2 mode, are interesting for the operators and are in the way of being deployed, these problems need to be solved promptly.

2. Requirements

When NC measurement reporting procedures are interrupted for the duration of a circuit-switched connection, the procedures are suspended, as stated in [1]. After the CS connection has been completed, the MS shall, in case it is still in GMM Ready state, continue in the ordered NC mode and continue the measurement reporting. On the other hand, when the MS releases the dedicated connection, [1] specifies that the MS shall perform a cell reselection. Furthermore, [1] specifies that an individually commanded (i.e. received in a point-to-point message such as PACKET CELL CHANGE ORDER or PACKET MEASUREMENT ORDER) NC parameters shall override any broadcast values and are valid 

· NC mode, NC reporting period : MS goes into GMM Standby state, upon downlink signalling failure, or if an explicit RESET command is sent to the MS (which is impossible during dedicated mode)

· NC_FREQUENCY_LIST (modifying the list of cells for cell re-selection and measurement reporting : upon downlink signalling failure, when MS selects a new cell, an empty list is sent to the MS, or when BA(GPRS) changes

The duration of the GMM Ready state is negotiated in GPRS attach and Routeing area update procedures, and is based on the time between the time that LLC PDU's are sent from the MS to the network (SGSN). The negotiated value (Ready timer) depends on MS implementations and is Ready timer is not stopped during dedicated mode connections [2].  A typical value for the Ready timer is several tens of seconds (default value is 44 seconds).

Starting from R99, The NC measurement reporting is based on the GSM Neighbour Cell list [3]. In case PBCCH is not allocated on the cell, the GSM Neighbour Cell list is based on SI2 message series broadcast on BCCH [4].

In case SI2quater is broadcast, it may contain GPRS BSIC description(s), which together with the BA(list) form the GSM Neighbour Cell list [4]. 

Otherwise (SI2quater is not broadcast, or it does not contains GPRS BSIC description(s)), the GSM Neighbour Cell list equals to the BA(GPRS) [3], which equals to the BA(list) combined from the SI2/bis/ter messages [1].

If SI2quater message(s) is broadcast on the cell, it is indicated in the SI3 message [4]. In this case, the MS shall decode all the SI2quater message instances, before it can build the GSM Neighbour Cell list. 

The minimum requirement for scheduling the broadcast of a single SI2quater message is once per 4 consecutive instances of TC=4 [5]. As one TC cycle takes place in 8 (51-)multiframes, the time taken to broadcast a single SI2quater message instance may be up to 4*8*51*60/13/1000 = 7.5 seconds. In case 3G interworking is supported in the network, several (maximum of 16) instances may need to be broadcast in order to provide all the necessary parameters. The required time to receive all the instances in the consistent set of SI2quater message thus increases n-fold (where n is the total amount of instances).

The condition to perform packet access (including sending PACKET MEASUREMENT REPORT messages) on a cell without PBCCH allocated are [3]:

· the MS has acquired SI3,SI13, and if present, SI1 messages

· at least one attempt has been made on the BCCH to receive other SI messages that may be scheduled within one TC cycle on BCCH.

3. Problem

Problem A : 

If the dedicated connection lasts over 30 seconds (but not long enough to move the MS from GMM Ready state to GMM Standby state), the MS shall still apply the NC measurement parameters. On the other hand, in case the MS performs handover to another cell (especially to another BSC, even to another RA/LA), it may be that this cell does not support NC measurement reporting procedures. In this case, the MS is not able to perform re-select to another cell, before downlink signalling failure occurs or the MS leaves GMM Ready state, whichever happens first. Typically, in these cases the MS performs cell update or routeing area update procedure followed by continuation of the user data transfer, thus making it unlikely that GMM Ready state is entered. Thus, the MS will stay on the cell until either downlink signalling failure condition is met or the MS looses cell coverage during PS data transfer (downlink signalling failure procedure does not apply during packet transfer mode as PCH is not typically monitored in this state). In the latter case, [1] forbids autonomous cell reselection. It is unclear how the MS should behave in this case.

For the NC_FREQUENCY_LIST, in case no handovers to another cell are performed during the dedicated mode, the MS is unable to detect changes to the BA(GPRS) during the dedicated mode (as the BCCH_CHANGE_MARK). Additionally, in case the BA(GPRS) is not changed during the dedicated connection but handovers are performed in a way that the MS returns back to the same cell during the CS connection and the connection is released while on this cell, the MS may incorrectly couple the NC_FREQUENCY_LIST with incorrect (i.e. changed) BA(GPRS). The other possibility would be that the BA(GPRS) is changed during the dedicated mode. If either happens, several problematic situations can be foreseen. 

In these cases (and the combinations of these), the MS behaviour is unpredictable and may vary between MS manufacturers' implementations. In the network implementation side, extra logic implying some kind of tracking procedures needs to be implemented in the BSC/PCU to know the events that transpired during the dedicated connection. This would have to be done for all MS's that have been individually commanded to NC2 mode, which is the typical/most feasible way of implementing NC2 in cells without PBCCH. 

To summarize, the current wording of the specifications are ambiguous on handling NC measurement reporting parameters in context with interrupting dedicated connections.

Problem B : 

For a R99 MS in a R99 cell (PBCCH not allocated) broadcasting SI2quater, the MS is not able to send PACKET MEASUREMENT REPORT messages with measurement results on the neighbour cells before all SI2quater message instances have been received. This may take time, up to several tens of seconds, and consequently cause service drops due to dropping out of coverage, especially for fast moving mobiles and/or small cell environments. 

The first assumption could be that the MS would send measurement results based on the BA(GPRS) until GSM Neighbour Cell list is built (either with or without BSIC descriptions), but this solution is not acceptable. This is because the indexing of GSM Neighbour Cell list (in case BSIC descriptions are broadcast) is different from the indexing of BA(GPRS) and thus there is no way for the network to know whether MS refers to the BA(GPRS) or the GSM Neighbour Cell list in the neighbour cell measurement results in the PACKET MEASUREMENT REPORT messages (even if the messages would be sent to the network).

4. Solutions

In order to overcome the identified problems with minimum impact on frozen specifications and to offer robust and predictable behaviour, the following solutions are proposed:

· Solution for problem A: In order to keep the MS and network implementations robust and predictable, the MS shall delete possible individually given NC measurement parameters (such as NC mode, NC measurement reporting intervals) and the NC_FREQUENCY_LIST

· in case the dedicated mode connection lasts over 30 seconds (after which the MS is not anymore up-to-date on the changes on BCCH), and/or 

· if an inter-cell handover occurs during the dedicated connection (together with NC_FREQUENCY_LIST deletion, as already specified).

In addition to coupling the deletion of the NC measurement reporting parameters to the BCCH refresh cycle, the 30 second rule is proposed to avoid short dedicated connections (such as location update and SMS) from interrupting the NC measurement reporting procedures upon the release of the dedicated connection assuming no no inter-cell handovers took place during the connection. 

Finally, in order to prevent the MS from moving to another cell after the dedicated mode, it is proposed that in case NC measurement parameters still apply after the dedicated connection, the cell reselection evaluation specified in 05.08/45.008 is not performed by the MS in case NC2 mode still applies.
· Solution for problem B: Before the MS has acquired the SI2quater messages (i.e. before GSM Neighbour Cell List is built), the MS shall be able to send PACKET MEASUREMENT REPORT messages reports on the neighbour cells to the network. For this problem, several solution possibilities are obtainable:

· Solution B1 : The MS sends pre-R99 level PACKET MEASUREMENT REPORT messages to the network. The term “pre-R99 level” in this context means that the message shall not include any R99 extensions, which ensures that the network handles the measurement report messages similarly as for a pre-R99 MS (which  shall always based its reports on the list given by the BA(GPRS)).

· Solution B2 : PACKET MEASUREMENT REPORT message  is extended to explicitly include to which list (i.e. BA(GPRS) or GSM Neighbour Cell List) the measurement results refer to. This could be done by introducing a new field in the PACKET MEASUREMENT REPORT message. However, this solution would require a change to the air interface thus is not as feasible as the first solution.

These solutions take the same approach as has been specified to be done  with enhanced measurement reporting, in which case the MS reports with normal measurement reporting based on the BA(list) until GSM Neighbour Cell list has been compiled. It should be noted that in this case, however, the message MEASUREMENT REPORT differs from the PACKET MEASUREMENT REPORT message in a way that the former is always based on the BA(list), whereas the latter is based on the GSM Neighbour Cell list or on the BA(list), depending on the conditions and the revision of the MS and the network.

5. Conclusion

In order to have predictable and robust MS operation between different MS manufacturers and to leverage the network implementations, the solution A1 (proposed in the CR in tdoc GP-032525) should be applied.

In order to make it possible for an R99 MS to start NC measurement reporting as soon as possible (without needing to wait for all SI2quater message instances) after camping on a cell, solution B1 (proposed in the CR in tdoc GP-032519) should be applied.
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