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1 Introduction

This paper discusses the topic of p-t-m reconfigurations that was raised during the RAN2-46-bis meeting based on [1]. Assuming that ‘incompatible’ p-t-m reconfigurations are not used commonly, the intention of this contribution is to find a relatively simple p-t-m reconfiguration procedure.

2 Discussion
2.1 Introduction

Currently the UE behaviour upon receiving an p-t-m reconfiguration is not entirely clear. Upon start of a session, the UE is assumed to apply the p-t-m reconfiguration from the start of the next modification period. For a p-t-m reconfiguration, one could assume the same principle. However, it should be noted that a UE typically combines the reception from the current cell with the reception from one or more neighbouring cells. Since the modification periods of these cells may not be aligned, the UE can not simply apply the new p-t-m configuration for the current and the neighbouring cells from the start of the current cell’s next modification period.
In principle there are two basic solution directions:
· Asynchronous approach: the reconfiguration in the current and neighbouring cells are not aligned in time. In order to avoid combining of incompatible information, the UE temporarily stops reception of neighbouring cells i.e. during the period it is unsure the neighbours have a compatible configuration

·  Synchronous approach: the reconfiguration in the current and neighbouring cells are aligned in time. Since the modification periods may be misaligned, this solution implies that UTRAN signals activation time that is common for all cells affected by the reconfiguration. A guard time may be defined in order to give UTRAN some margin concerning the time alignment between different cells

In the following, the asynchronous approach is elaborated in more detail. A further detailed description of the synchronous approach is not provided, since it is considered relatively straightforward.
2.2 Asynchronous reconfiguration

UTRAN is able to indicate the p-t-m reconfiguration on the MCCH of all affected cells in such a manner that the time difference between cells is up to half of a modification period (plus or minus). This is illustrated by the following figure.
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Figure 1: Indication of p-t-m reconfiguration in closest modification periods
Note that this approach may require UTRAN to delay the reconfiguration with one modification period. On the other hand, this approach enables the UE to reduce the period in which it stops combining from two to one modification period.

Another important point to note is that the reconfiguration may start earlier in the neighbouring cell than in the current cell. The current principle is that the UE shall consider that a MCCH change starts from the modification period (MP 2) following the one in which it receives the indication on MCCH (MP 1). In case of a p-t-m reconfiguration in which a neighbouring cell starts the reconfiguration earlier than the current cell, the UE would not be aware that the neighbouring cell has already performed the reconfiguration. To allow the UE to correctly handle such neighbouring cells, the start of the reconfiguration should be delayed by one modification period i.e. from MP 3.
Assuming that:

· UTRAN applies the previous approach ie. indicates the p-t-m reconfiguration on the closest modification periods

· the actual start of the reconfiguration is delayed until one period after the one following the indication of the change on MCCH

the actual p-t-m change of neighbouring cells would start in between: [MP 3 – 0.5 MP, MP 3 + 0.5 MP]. Hence, we would need to specify that the UE should not apply combining at least during that period. To create some additional margin, we could specify the UE shall temporarily discontinue combining starting from the TTI preceeding MP 3 – 0.5 MP up to the TTI following MP 3 + 0.5 MP. Altogether, the following UE behaviour is would result:

Modification Period 1 (MP 1)
· the UE receives the new p-t-m RB configuration

MP 3 – 0.5 MP
· the UE temporarily discontinues combining from the neighbouring cell’s TTI preceeding the indicated time (MP 3 - 0.5 MP)
MP 3
· the UE applies  the new p-t-m RB configuration for the current cell starting from the first TTI after the modification period boundary

MP 3 + 0.5 MP
· the UE resumes combining, using  the new p-t-m RB configuration for the neighbouring cells, starting from the first neighbouring cell’s TTI after the indicated time (MP 3 + 0.5 MP)
Another aspect to consider is the UE behaviour upon entering a cell while a p-t-m reconfiguration is taking place. The assumption is as follows:

· UEs entering the cell during MP 1 behave as UEs in the cell, with the exception that they do not receive anything in the current period. The UE starts receiving the current cell from MP 3 and the neighbouring cells from MP 3 + 0.5 MP

· UEs entering the cell after MP 1 are not aware that a change is ongoing and use the new configuration to immediately start receiving both the current and neighbouring cells. However, the new current cell configuration is not used until MP 3 and the new neighbouring cell configuration is not used until MP3 + 0.5 MP

The above shows that some additional handling may be needed to avoid problems for UEs entering the cell during a reconfiguration. One way would be to keep the service in the Modified Services Information message until MP 3, possibly with a special indication.

2.3 Evaluation of possible solutions
Our assumption is that p-t-m reconfigurations requiring the procedures to avoid combining incompatible information, as discussed in this paper, occur rather infrequently.  Our assumption is that the procedures to avoid combining incompatible information will be needed upon physical layer changes as well as upon (some) TFCS changes. Furthermore, it should be noted that UTRAN can allocate a (TrCh) configuration that can accommodate several service scenario’s, rather than changing the configuration at every session start/ stop.
It should be noted that there are several scenario’s in which the UE may suffer a ‘temporary interruption’ in the MTCH reception. Some generic mechanisms have been specified to handle such data loss e.g. p-t-p repair and session repetition. Hence, if incompatible p-t-m reconfiguration occurs rather infrequent, the network need not take any measures to combat the associated data loss. 
Considering the above, our preference would be to adopt the simplest solution. In this respect, the asynchronous approach seems attractive at first glance, e.g. because it does not involve the introduction of new information elements. However, the description in section 2.2 shows that the some special UE and UTRAN handling would be required in order to limit the service interruption to a single modification period. Furthermore, some additional handling will be needed to accommodate the handling of UEs entering a cell during a reconfiguration. This may require the introduction of a new code point or even a ne information element. This means that the difference in complexity between the asynchronous and the synchronous solution may not be significant. If this is the case, performance considerations should maybe be the main factor to decide between the two solutions.
3 Conclusions and proposal
This contribution has discussed the issue of MTCH reconfiguration and provided some further details on a possible asynchronous approach allowing a temporary suspension of combining for the duration of one modification period. It is noted that an asynchronous approach requires some special rules to accommodate UEs entering the cell during a reconfiguration.

RAN2 is requested to evaluate the different solutions on the table and to select one taking into account the information provided in this contribution.
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