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1. Introduction

During offline discussion on the MBMS reflector it was questioned whether separate requirements are needed for MCCH acquisition especially in idle and Cell-PCH/URA_PCH while performing parallel inter-frequency and inter-RAT measurements. This document intends to clarify the situation in the different states and intends to make a suggestion whether separate requirements are needed for MCCH acquisition within RAN4 when the UE is required to perform parallel measurements.

2. Analysis 

2.1. Situation in Cell-FACH

The situation in Cell-Fach was already addressed by RAN2 and is felt to be sufficiently clarified in TS25.331. However, the current state is elaborated for convenience and analysed whether a similar solution would be suitable or necessary for idle/PCH states.

A UE is in Cell_FACH state with a non-empty C-RNTI assigned, is required to perform measurements at SFN such that:

SFN div N = C_RNTI mod M_REP + n * M_REP

where

· N denotes the length (in 10ms frames) of the FACH having the largest TTI on the S-CCPCH selected by the UE,

M_REP is the measurement occasion cycle length which has a value M_REP = 2^k frames where k can in RRC signalling take a value between 1 and 12. Thus from signaling perspective it is possible to configure the measurement occasions in such a way that during a modification period a non-overlap of MCCH information and measurement occasion can be ensured at least for one repetition of the MCCH. However, recognizing the RAN4 performance requirements on the measurement occasion cycle length specified in TS25.133 (table 8.10A) and most commonly used cycle length of 80ms RAN2 included an additional solution.

A UE is permitted to give priority to receiving required MCCH information over inter-frequency or inter-RAT measurements by delaying the measurement should a conflict occur. The basis for this proposal was that inter-frequency and inter-RAT measurements require a number of measurements spaced over a significant time period and delaying a fraction of the measurements is likely to be preferable to being prevented from receiving MBMS. The corresponding RAN2 requirement is captured in section 7.1.3

---------------------------------------------------------------------------------------------------------------------------------------

If the UE is CELL_FACH and has a measurement occasion that overlaps with the period in which it needs to read MCCH, the UE may temporarily refrain from receiving MCCH unless it is capable of simultaneous operation. A UE in CELL_FACH may omit performing measurements during a measurement occasion in order to receive MCCH provided that this does not prevent it from fulfilling the measurement performance requirements as specified in [19].
The problem solved in Cell-FACH was mainly due to the fact that both, the measurement occasion cycle lengths and the MCCH repetition periods are based on powers of two, means any overlap will occur synchronously in each repetition period and so the same MCCH message parts will be blocked throughout the modification period. Figure 1 below gives a graphical representation of the problem that was solved.
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Figure 1. Inter-relationship between MCCH and Measurement Occasion Cycles

Omitting of a measurement opportunities for MCCH acquisition should be acceptable, especially as RAN4 has also adopted this principle in the past e.g. in TS25.133 section 8.1.2.2 and 8.4..2.2.1 prioritizing intra-frequency SFN decoding over compressed mode gaps and measurement occasions respectively. As a consequence it is believed that no further work is required for MCCH acquisition within RAN4.

2.2. MCCH acquisition in idle and PCH states

Concerning MCCH acquisition in idle/PCH states it needs to be noted that in opposite to cell-FACH the time instant when a UE has to perform its measurements is not specified, this is implementation specific.

If Ue performs the measurements similar as in cell-FACH means on a regular pattern based on 2^(k+x), where x just represents a real number to highlight that the measurement pattern may not be that dense as in Cell-FACH. The situation could be solved in the same way, means the UE just omits view of the measurement opportunities or if needed to fulfill the re-selection/measurement requirements performs these measurements just at another time instant probably after reading of the relevant MCCH information.

Furthermore a Ue could also perform its measurements on a diverse/varied distribution of the measurement opportunities. Means the measurement pattern allows to read all relevant MCCH information within a modification period, not necessarily within the same repetition inside the modification period of the MCCH. Figure 2 below describes the scenario.
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Figure 2. Inter-relationship between MCCH and irregular measurement distribution

Besides the above outlined ways many more solution all being implementation specific can be thought of. As a consequence it is not recommended to specify a certain behavior; it needs only be ensured that a UE has the capability of MCCH acquisition and performing parallel inter-frequency and inter-RAT measurements.

The question is now whether a separate requirement is really needed for MCCH acquisition. In Cell-FACH RAN2 solved this problem as fixed measurement instants the measurement occasions are given by the network and the UE has to give measurements priority over MCCH reading. In idle and PCH states, the UE can handle the required measurement opportunities in a more flexible manner. Furthermore it also needs to be noted that MCCH acquisition is the first step for MTCH access, thus it is unlikely that a UE which can not access MCCH would pass any of the MTCH test cases, and in general a UE in an MBMS session, where MCCH acquisition is one part of it shall meet the performance requirements for cell re-selection. Furthermore in RAN2 specifications the following requirement concerning MCCH acquisition in idle and PCH states can be found.

---------------------------------------------------------------------------------------------------------------------------------------

In Idle mode as well as in CELL_PCH and URA_PCH states the UE may temporarily refrain from receiving MCCH if needed to fulfil the measurements performance requirements as specified in [19].

---------------------------------------------------------------------------------------------------------------------------------------´Means RAN2 requests already a permanent MCCH reading except for the times which the UE needs to perform measurements to fulfil the re-selection requirements of TS25.133. 

Furthermore modification period of the MCCH is configurable 1.28-10.24 sec consisting of 0 to 7 repetitions within a modification period means 1-8 transmissions. Typically RAN2 assumed 5.12sec MCCH modification period with 1-3 repetitions. 

Comparing the possible MCCH configurations with the recommended number of measurements for GSM and FDD in dependence of the different DRX cycles it becomes obvious that for most of the cases no real problem exists, e.g. assuming 5.12sec MCCH with 4 repetitions roughly one measurement needs to be performed on FDD per repetition and every second repetition period for GSM. Furthermore considering the proposed overall time allowed to be used for measurements it becomes obvious that MCCH acquisition should be possible in parallel to inter-frequency and inter-RAT measurements assuming a certain flexibility in the measurement occurrence handling as described above. At the most it is proposed to include a requirement that the UE shall ensure that measurement opportunities to not constantly overlap with required MCCH information.

3. Conclusion

It is believed that MCCH acquisition is already sufficiently covered by RAN2 specifications for Cell-FACH, in idle and the PCH states a general requirement could be added to TS25.133 when MCCH needs to be received in parallel to perform inter-frequency/inter-RAT measurements that the UE ensures a non periodic overlap with required MCCH information. However, MCCH reception is already implicitly tested when testing MTCH.
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