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1 Introduction

The current description of UE parallel measurement requirements in 25.133 only uses one compressed mode pattern sequence, pattern 2.1 defined in 25.101 for the monitoring of both UTRA and GSM cells. The present contribution discusses the issues of the approach and the possible solutions to solve it.

First, it summarises the configuration of compressed mode pattern sequences then it discusses the need for compressed mode patterns for monitoring of UTRA and GSM and suggests some solution to progress in the definition of parallel measurement requirements.

2 Higher layers configuration of compressed mode pattern sequences

2.1 Section 2.1 and 2.2 will give a brief summary of the configuration of measurements and compressed mode pattern sequences.

2.2 Compressed mode parameters

Among the compressed mode pattern sequences parameters signalled by higher layers to the UE and the node B (see [7], [8] and [9]) is TGMP, Transmission Gap Measurement Purpose which can be FDD, TDD, GSM or other. The compressed mode pattern sequence parameters are signalled at the setup or reconfiguration of the connection (RRC connection setup /re-establishment, radio bearer setup/reconfiguration/release, transport/physical channel reconfiguration) between the UE and the UTRAN.

This means that the  purpose of the compressed mode pattern sequence is set independently of the configuration of measurements. When setting up a connection, the UTRAN will inform the UE of all possible compressed mode pattern sequences it will potentially use throughout the connection for the different purposes depending on the UE capability. 

Moreover under a given purpose e.g. FDD or GSM, different measurement quantities are covered e.g. the same compressed mode pattern sequence can be used to perform CPICH RSCP and timing measurements on a given set of cells.

2.3 Use of compressed mode pattern sequences for measurement purposes

The compressed mode pattern sequences are defined when initialising or reconfiguring a connection however the activation of such sequences is linked to the setup of measurements in the UE (see [8]) . This is done via the measurement control messages which only refer to the previously defined compressed mode pattern sequences but do not explicitly indicate the list of parameters.

Though there is no checking that the measurement quantity to be performed by the UE with a given compressed mode pattern sequence is consistent with the measurement purpose listed in the parameters of that compressed mode pattern sequence, it should be expected that the UTRAN will align the measurement quantities and the transmission gap measurement purposes.

· From these considerations, we can derive 2 basic principles for the monitoring of GSM and UTRA frequencies

· the same compressed mode pattern sequence can be used for different types of FDD inter-frequency measurements which are covered by the FDD measurement purpose : RSSI, CPICH measurements.

· Different patterns should be activated in parallel to perform parallel measurements on UTRA frequencies and GSM frequencies during the same measurement period. Indeed these measurements are covered by different purposes : GSM and FDD. At least 2 compressed mode patterns are needed for the monitoring of GSM and UTRA FDD provided that different operations can be performed with the same compressed mode pattern sequence under the GSM transmission gap measurement purpose i.e. power measurements, initial BSIC confirmation, BSIC reconfirmation.

3 Compressed mode pattern sequences for parallel measurement requirements

The current description of parallel measurements in 25.133 only uses one compressed mode pattern as a reference to derive the performance of the UEs. However from the considerations presented in the previous section, it is clear that scenarios where UTRA and GSM frequencies need to be monitored in parallel (i.e. scenario 3a, 4b and 4c) cannot be handled with a single compressed mode pattern. 

From discussions held in the last RAN4 RRM ad hoc (see [4] and [5]) and over the email reflector, there seems to be a common understanding that the parallel measurements requirements should give some monitoring performance for the UEs using some reference compressed mode pattern sequences but also provide means to derive the monitoring capabilities of UEs for any other compressed mode pattern sequence that the UTRAN might configure with the existing signalling. The current description using pattern 2.1 when the compressed mode is needed, is thus adequate for the case of monitoring other FDD cells (single carrier UMTS network with no interaction with GSM network, multi-carrier UMTS network  with no interaction with GSM network). Still, if the UTRAN activates a different pattern sequence, the UE performances in terms of monitoring (number of cells monitored or reported, time needed to report a given measurement with a given accuracy) for that sequence are unknown to the UTRAN.

For the case where the UMTS network has interactions with a GSM network, using only one compressed mode pattern sequence does not comply with the content of release 99 in terms of measurement configuration (see [1], [3] and [10]). There is also no means to derive the performance of the UE in terms of monitoring when several compressed mode pattern sequences are activated in parallel.

Since the signalling is very flexible and allows the configuration of any compressed mode pattern sequence provided that this configuration respects the restrictions of the physical layer, the UTRAN should be able to determine the amount of measurements the UE will be able to perform when activating these sequences either one at a time or when several sequences are activated in parallel.

4 Possible ways forward for the definition of parallel measurement requirements

4.1 In the following sections, we list the possibilities for the definition of the parallel measurements so that the UTRAN is aware of the performance of the UE and does not request excessive measurements.

4.2 FDD

Pattern 2.1 can be used as a reference pattern as in the current 25.133, clear rules should be defined on the number of cells which can be monitored and reported by the UE as proposed in e.g. [4], [5]. 

It should also be clarified whether a UE that supports several UTRA modes or RATs, thus requiring the support of parallel compressed mode pattern, can be required to use these parallel pattern sequences to monitor only FDD if there are no GSM or TDD cells in the neighbour list.

4.3 It can be assumed that if a UE is able to support several compressed mode pattern sequences running in parallel e.g. because it is a multi-RAT UE, it will be able to use these sequences all associated with the measurement purpose FDD. Multi-RAT UEs have a certain ability to support parallel pattern sequences. Using this capability for the monitoring of FDD cells is currently allowed by the signalling. However the performance of such a mode of operation (several compressed mode pattern sequences running in parallel to monitor FDD cells only) is not present in 25.133. Some general requirements could be added in 25.133 to indicate the assumed UE performance in terms of monitoring in such a case i.e. how the performance in the general case are changed when several compressed mode pattern sequences are used in parallel instead of only one.

4.4 FDD + GSM

To monitor GSM, the UE has to perform three basic tasks : power measurements, initial BSIC confirmation, BSIC reconfirmation. According to [1], [3] and [10], these tasks may be performed with different compressed mode pattern sequences as the gap length they require are quite different. However, the current version of 25.133 only proposes the use of pattern 2.1 which consists of a gap of 7 slots every 3rd frame.

As mentioned previously, having only one pattern sequence to monitor both FDD and GSM is not in line with the current signalling and configuration procedures for the measurements in release 99.  Therefore, 25.133 should indicate at least one other compressed mode pattern sequence with the “GSM” transmission gap measurement purpose.  In the following, we propose a number of solutions to resolve this issue 

1) Pattern 2.1 is used to perform measurements only on UTRA frequencies or on GSM frequencies during any one given measurement period (which is different from the measurement period defined up to now). To allow such a configuration of compressed mode and measurements for GSM, RRC signalling needs to be modified to allow for several purposes within one compressed mode pattern sequence. We will also need to define the measurement period i.e. how many gaps should be used for the monitoring of each RAT. It could e.g. go down to the level of a radio frame. Indeed if this period is too long e.g. the whole measurement period (480ms for CPICH and GSM RSSI measurements), it would imply comparing GSM and FDD measurements performed in non overlapping 480ms windows, this cannot be done in any type of environment. The proposed method of alternating GSM and FDD measurement periods within one pattern sequence is feasible if the measurement period for successive measurements of FDD and GSM is fairly short i.e. shorter than the basic measurement period. The total averaging for the reported measurements should still be equal to the basic measurement period so that the requirements in terms of accuracy do not need to be changed. The proposed approach also requires the definition of rules allowing to derive the behaviour of the UE when a different compressed mode pattern sequence is used.

2) Two copies of pattern 2.1 are run in parallel with at least one radio frame offset between the 2 patterns. This option presents the drawback of compressing 2 frames out of 3 which might lead to severe degradation in the link and system performance as showed in [6].

3) Keep 2.1 and state that higher layers can assume the UE is able to provide the same amount  of reporting if the total amount of measurement opportunities given by the parallelisation of several compressed mode pattern sequences is the same as with compressed mode pattern sequence 2.1. This seems rather  difficult since there are many ways to parallelise compressed mode pattern sequences and obtain the same total monitoring opportunities i.e. measurement windows as with pattern 2.1. We would also need to define clear rules on how to derive the UE performance when several compressed mode pattern sequences are parallelised resulting in a given equivalent pattern sequence.

4) Introduce some new patterns for the monitoring of GSM e.g. the ones listed in [1] which have various transmission gap lengths and duration depending on how fast the measurements need to be done.

For the monitoring of GSM, the UE can be requested to report power measurements with or without BSIC reconfirmation. Section 5.1.4 and 9 in 25.133 both set requirements on the decoding of the BSIC by the UE.  It should be clearly stated how these 2 requirements are related to each other : is the UE systematically required to verify both or are the general requirement in section 5.1.4 valid all the time and the ones in section 9 only for certain configurations?

4.5 FDD + TDD

An additional reference compressed mode pattern sequence should also be defined since FDD and TDD measurements correspond to different “purposes. The same proposals as in the previous section are made.

5 Conclusion

In this paper, we raised a number of issues regarding the definition of parallel measurement requirements in 25.133. The goal is to ensure that the UTRAN has a clear visibility of the UE performance in terms of monitoring so that it does not put unnecessary burden on the UE to allow for inter-frequency and inter-system handover.
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