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1
Introduction

For UEs that are in Cell_FACH state there can be conflicting requirements relating to the making inter-frequency measurements and the receiving of MCCH. This arises because assigned measurement occasions may overlap with parts of the MCCH transmission that the UE should receive. 

When this was discussed at WG2#45 it was concluded that UTRAN could avoid the problem by assigning UEs that have MBMS services activated a C-RNTI such that the measurement occasions do not overlap MCCH transmissions. By this means it was hoped to avoid disturbing the measurement procedures. Further analysis of the situation, taking account of RAN4 requirements in relation to measurement occasion cycle length, shows that this is not always a complete solution.

Consequently, it is proposed that the issue should be re-examined and a solution whereby the UE omits measurement occasions in order that it can receive essential MCCH information should be considered.

2
Discussion
If an FDD UE is in Cell_FACH state and has a non-empty C-RNTI assigned, it 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 = 2k frames where k can in RRC signalling take a value between 1 and 12 but according to [2] must takes one of the values listed in table 1. 

	N
	k

	1
	3,4,5,6

	2
	2,3,4,5

	4
	2,3,4

	8
	1,2,3


Table 1 from 8.10A in [2]

The implications of Table 1 is that measurement occasions will repeat at least each 640ms but in practice the repetition interval is more likely to be of the order of 80ms to 160ms, according to the testing performed in [2].

In addition, if a UE is in Cell_FACH state and it has MBMS services activated it can be required to receive MCCH, either periodically because it is receiving an MTCH or because it has been alerted to receive MCCH by MICH. When receiving MCCH in these circumstances the UE must at least receive the MBMS Modified Services Information message and it may also be required, depending upon circumstances, to receive additional MCCH messages i.e. some or all of the MBMS General Information, MBMS Common, MBMS Current and MBMS Neighbour Cell messages. If the UE detects that counting is in progress for a service that it requires then it should receive MBMS Access Information messages.

The length of a modification period is 2m frames where m = 7,..,10  i.e 1.28 to 10.24 seconds and a modification period may contain 1, 2, 4 or 8 repetition periods and 1, 2, 4 or 8 access info periods.

The duration of the MCCH critical information transmission is variable and depends on its data rate but [3] suggests that it could occupy a substantial part of a repetition period e.g. 1.18s of a 1.28s interval. It is therefore possible that one or more measurement occasion periods could be wholly contained within the transmission time of MCCH critical information as is illustrated in Figure 1. 

Because both the measurement occasion cycle lengths and the MCCH repetition periods are based on powers of two, any overlap will occur synchronously in each repetition period and so the same MCCH messages will be blocked throughout the modification period. Consequently, a UE that is in Cell_FACH state may not be able to receive a new p-t-m bearer or reconfigure an existing p-t-m bearer because as currently specified measurements have priority over MCCH reception. Whilst careful allocation of a C-RNTI may be able to prevent the blocking of the MBMS Modified Services Information message it seems unlikely that it will be possible to prevent the blocking of all messages.
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Figure 1. Inter-relationship between MCCH and Measurement Occasion Cycles

When the topic was discussed at WG2#45 it was concluded that it was unnecessary to specify anything relating to what a UE should do if such a conflict between a need to receive MCCH and a requirement to perform a measurement because the network could always configure the network and the UE so that the conflict does not occur. To this effect the following note was added to section 8.7.1.3 of [1]:

NOTE 2:
The UTRAN should ensure that for each UE in CELL_FACH the assigned measurement occasions do not overlap constantly with the periodic MCCH transmissions.

Similar statements were also included in [4]. 

In addition it has been agreed and noted in section 8.5.11 of [1] that: 

NOTE:
For FDD, in order to meet the MBMS demodulation performance requirements [21], a UE receiving MBMS PTM may not be able use the entire measurement occasion. 
It is believed that this is directed at receiving MTCH and does not provide a solution to the problem identified here.

It is proposed that the best way forward would be to permit UEs 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 is that inter-frequency and inter-RAT measurements require a number of measurements spaced over a significant time period, of the order of 3 seconds and delay delaying a fraction of the measurements is likely to be preferable to being prevented from receiving MBMS.

To include this in the standards it is suggested that Note 2 and the Note above could be modified to something similar to the following:

NOTE 2:
The UTRAN should endeavour to ensure that for each UE in CELL_FACH the assigned measurement occasions do not overlap constantly with the periodic MCCH transmissions. However, should a conflict between a measurement occasion in which an inter-frequency or inter-RAT measurement is required and a requirement to receive MCCH occur then the measurement occasion can be omitted.
NOTE:
For FDD, in order to meet the MBMS demodulation performance requirements [21], a UE receiving MBMS PTM may not be able use the entire measurement occasion. Should a UE be unable to receive MCCH information that it requires a UE can omit a measurement occasion in order to receive MCCH.
It is recognised that such a decision cannot be made without the agreement of RAN4.

3
Conclusions
The existence of a potential conflict between making inter-frequency or inter-RAT measurements and receiving MCCH has been identified which cannot be solved in all cases by the method that is currently specified. The proposed solution is that a UE should be enabled to omit measurement occasions in order to receive required MCCH information should a conflict between a Cell_FACH measurement occasion and a time of MCCH reception occur.

It is proposed that an LS is sent to RAN4 asking if such a proposal would be acceptable and if any constraints would be required regarding the number of measurement occasions that could be omitted.
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