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Neighbouring cell reselection parameter provision for packet transfer mode and MBMS 

1. Introduction

In current GSM/GPRS system the mobile station is required to have knowledge of its neighbouring cells and their system parameters in order to be able to perform the required mobility procedures. There are currently two approaches how the mobile station can obtain this information: either it is retrieved autonomously by the mobile station (MS) itself based on specified rules (normal situation on cells without PBCCH allocated), or the information is provided by scheduling it on the PBCCH (PSI3/PSI3bis). 

Due to these requirements, on cells without PBCCH allocated, the MS needs to interrupt possible ongoing data reception and transmission to acquire this information. This introduces problems in both data transmission and reception, as well as the RLC/MAC signalling related to several procedures. The interruption for this purpose is performed without any signalling to the network and thus happens without any co-ordination whatsoever (depending solely on the conditions in the MS as to which cells are within the 6 strongest and relative timing of the neighbour cell’s BCCH TC cycle).

The problem was originally envisioned to be tackled by the introduction of PBCCH. However, as PBCCH will unlikely be deployed on all GPRS-capable cells within networks, measures should be taken to overcome the problem also for the cells where PBCCH is not allocated.

With the introduction of point-to-multipoint services, such as MBMS, the problem becomes even worse compared to the point-to-point nature of normal GPRS packet transfer mode, where some measures may be taken to somewhat mitigate – but not eliminate - the problem by data and control message retranmissions etc.

This discussion paper introduces a proposal for providing the neighbouring cell reselection parameter provision for both packet transfer mode and MBMS. 

2. dEtailed description of the problem

As required by /1/, the autonomous fetching of the parameters affecting cell reselection from the neighbour cell’s BCCH shall be done within 30 seconds from the BSIC decoding for the 6 strongest cells. In practise, though, in order to achieve best mobility performance (considering high speed, small cell sizes etc.), the parameter acquisition takes place as quickly as possible after the detection of BSIC for the neighbour cell. In addition to this, the MS is also required to refresh this information each 5 minutes (/1/).

The problem demonstrates itself mostly in cases where new cells appear in the list of 6 strongest. Typically this happens when the MS is on the move (within a cell and after cell reselections). In the case of cell reselection, the MS may acquire reselection parameters for all six strongest cells or at least those that are different from the previous cell, by ARFCN and BSIC. Either way, such implementation will not solve the problem for new neighbour cells appearing in the list of 6 strongest cells (which is typical in urban areas and/or high velocity movement scenarios).

The parameters the MS shall acquire from the neighbour cells consist of the following:

· Cell barring indication (cell_bar_access)

· Exclusive access indication (exc_ass)

· Information about routing area, whether it is the same or different as the serving cell (same_ra_as_serving_cell)

· Parameters used in mobility procedure (C-value calculation and reselection algorithm):

· rxlev_access_min

· ms_txpwr_max_cch

· power_offset

· cell_reselect_offset

· temporary_offset

· penalty_time

Whether some of these parameters are required or a bare-minimum subset of the parameters is deemed sufficient, is to be discussed by WG1.

This same situation also occurs with provision of point-to-multipoint nature information such as MBMS. In this case, though, the problem is even worse as the data (from different cells, depending on the location of the MS’s) needs to be acquired by several mobiles. In practise, this will lead to situation, where the mobiles will experience uncontrollable and unsynchronized gaps in the p-t-m data reception.

For justification of corrective actions for normal p-t-p GPRS operation in packet transfer mode, below is a list of problems due to the autonomous reception of neighbour cell(s) BCCH: 

· Loss of downlink data blocks : the amount of missed block periods is roughly 2 (or 3) times the amount of allocated timeslots per neighbour SI block reception. In RLC acknowledged mode, this can be mitigated by retransmissions of the data, but anyhow the problem reduces the overall throughput and increases the radio resource usage for the DL data transmission.

· Loss of data (RLC unacknowledged mode). The amount of lost block periods is equal to the figure in the previous point. This problem cannot be circumvented.

· Loss of transmit opportunity (USF decoded prior to the neighbour BCCH reception). The amount of lost block periods depends on the amount of allocated timeslots and whether USF Granularity is set to 1 or 4 blocks. This reduces uplink throughput and increases the radio resource usage for the UL data transmission.

· Lost USF’s (USF provided during the neighbour BCCH reception). The amount of lost block periods depends on the amount of allocated timeslots and whether USF Granularity is set to 1 or 4 blocks

· Missing the sending opportunity of RLC/MAC control messages 

· (EGPRS) Packet Downlink Ack/Nack : may delay link adaptation decisions as the link quality measurements are not provided to the network. May also introduce retransmission of RLC data blocks received by the MS as the acknowledgement is not sent. Also, UL TBF establishment is delayed if the missed DL Ack/Nack would have contained a Channel Request Description. Also hampers with DL TBF release, in case T3192 is set to 0 ms.

· Packet Control Acknowledgement : may introduce problems in resource reallocation and TBF establishment / release for the network, where it thinks the MS has not received the message in which the polling was received. This may lead to unnecessary resource allocation and also halt the UL/DL TBF transfer in the new resources (which the network may not “run” the TBFs in the new resources even though the MS has applies the command)

· Packet (Enhanced) Measurement Report : in NC1 mode, directing the MS to a new cell may be delayed. Maybe not so dramatic due to autonomous cell reselection applied by the MS.

· Packet Cell Change Notification : delay in the sending of this message (especially when only DL TBF is ongoing) may result in failure of NACC reselection in terms of that the mobile station will perform normal cell reselection, which leads to the non-NACC gap in GPRS data transmission due to (P)SI acquisition in the target cell prior to being able to access the cell.

· Packet CS Request : leads to increase in the CS connection set-up time (especially when only DL TBF is ongoing)

· Etc.

· Missing the reception of RLC/MAC control messages 

· In general, the complications of these are determined based on whether the downlink RLC/MAC control message is polled or not. In case polling is used, the problem is that the Packet Control Acknowledgement may not be sent by the MS but still the message is obeyed, see above). Below it is assumed polling is not applied 

· UL Ack/Nack : delays the UL TBF release, and creates problems in UL link adaption in case (M)CS is changed. Also MS may retransmit UL data blocks that are already received by the network (typically in countdown procedure).

· Packet UL/DL Assignment / Packet Timeslot Reconfigure : the new resources are reserved even though the MS does not receive the command -> waste of radio spectrum.

· Packet Measurement Order : the MS does not apply the new NC mode and/or parameters issued by the network.  It may be the network does not even notice this immediately, but only after e.g. NC reporting period expires (in practise not even then as typically one or more reports may be missed due to other reasons)

· Packet Cell Change Order (NC0 and NC1 modes) : The mobile will not go to the cell commanded by the network. Maybe not very dramatic.

· Etc.

· Due to the above, delaying NAS/CN procedures, especially directly after cell reselection

· Routing Area Update (NMOII) : increases the gap in the GPRS transmission. 

· Routing Area Update (NMOI) : in addition to previous bullet, delaying getting MSC updated and thus increases the time window where the MS is not pageable.

Most of the problems described above have been seen in the field in commercial networks with commercial terminal equipment.

Based on the above, it is clear that some kind of solution to overcome the problems is needed, instead of complicated fall-back / retry mechanisms and data retransmissions.

NOTE: A case of similar problems where the mobile station is required to autonomously acquire SI13 (or PSI1) in the serving cell each 30 second interval can be mitigated by already existing means – by the network by providing the PSI13 (or PSI1, respectively) message autonomously on the PACCH.

solution proposal

This discussion paper introduces a two-fold approach in providing the information to the MS.

The proposal is to introduce a new SI message set, namely SI2n (n for neighbour) containing the cell reselection parameters for the neighbour cells indicated in the SI2/SI2bis/SI2ter and SI2quater messages. 

NOTE: SI2quater is mentioned because it, if present, introduces BSIC’s for the neighbour cells and thus creating the concept of “GSM Neighbour Cell list”. 

The new SI2n message set can be broadcast on the BCCH or BCCH Ext. to provide the information to mobile stations in (packet) idle mode. This approach would work with MBMS, where the MS is required to receive both the MBMS data and BCCH simultaneously (see /2/).

For mobile stations in packet transfer mode, the SI2n can be provided on the PACCH as normal part of the Packet SI Status procedure.

Additionally, it is proposed that for cases where using BCCH may not be possible due to scheduling problems (i.e. the BCCH scheduling is full and/or the SI message scheduling is not wanted to be extended by these new messages), the SI2n message could be provided only on the PACCH. This mechanism can also be applied with MBMS, where the SI2n messages could be provided on the PACCH for all the mobiles receiving the MBMS data, as suggested by /2/. 

For this purpose, a 2-bit indicator would be needed (in SI13/PSI13) to indicate whether the new message SI2n is available and whether it is available on both BCCH (or BCCH Ext.) and on PACCH, or only on PACCH.

The provision on PACCH can be request-based (in packet transfer mode with Packet SI Status procedure).

The 5 minute refresh requirement for the information can also be removed from the mobile stations with this proposal, since the SI2n message change mark control (in SI13/PSI13) can be applied to notify the mobile stations if there are changes in the parameters, forcing the mobile stations to re-acquire the SI2n messages.

Finally, a timer-based requirement for the mobile station needs to be added to make sure the MS starts acquiring the information automously, when the SI2n messages are not – despite attempts to do so - received by the MS within a specified time-limit. 

3. Conclusion

This discussion paper proposes a solution on how to eliminate the need for an MS to autonomously read BCCH blocks during active connection (TBF or MBMS). The solutions aim at removing the interrupts in the transmission/reception at the MS side due to the mandatory requirement of acquiring the parameters affecting cell reselection from the neighbouring cells.

4. REFERENCES

/1/ 3GPP TS 45.008 (Radio Access Network; Radio subsystem link control)

/2/ 3GPP TS 43.246 (Multimedia Broadcast Multicast Service (MBMS) in the GERAN;Stage 2)

	3GPP TSG GERAN #22
	Tdoc GP-042587
	1 / 6



