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1 Introduction 

At the last RAN2 meeting the UE actions for mobility have been discussed in case MBMS data is received on a p-t-m bearer. It has been concluded that the current mechanisms in the various RRC states seem to be sufficient order to perform inter-frequency and/or inter-RAT measurements while a p-t-m transmission is ongoing and potential loss of MBMS data would be acceptable. This contribution discusses further issues related to data loss in case of mobility.

2 Data loss during FACH measurement occasions
The current working assumption is that in CELL_FACH state the inter-frequency/RAT measurements during FACH measurement occasions have priority over the MBMS reception. 

In [1] it has been shown that UEs in idle, URA/CELL_PCH state are able to perform inter-frequency/RAT measurements between consecutive paging occasions without any impact on the performance requirements for cell reselection and paging efficiency. 
Further, it has also been outlined that data loss can occur in CELL_FACH state when inter-frequency/RAT measurements are performed during FACH measurement occasions (if configured by the network) and the UE has no dual receiver. In situations where the p-t-m radio link can provide a good quality a user could still experience a bad QoS for a received MBMS service because of frequent FACH measurement occasions. 
An example for such a case would be the scenario where a static user (sitting in a coffee shop) is close to a subway entrance and the in the subway station is GSM only coverage. 
If FACH measurement occasions are used the UE performs inter-frequency/RAT measurements during a specific TTI that is equal to the length of the largest TTI on the SCCPCH monitored by the UE. The FACH measurement occasion of NTTI frames (NTTI * 10 ms) will be repeated according to the following formular: 
NTTI  * 2k; for TTI = 80 ms, k = 1, 2, 3 [2].
The following table shows the potential data loss case of a 80 ms TTI length is used:
	TTI length [ms]
	80
	80
	80

	k
	1
	2
	3

	Measurement Occasion cycle length [ms]
	160
	320
	640

	Data loss [%]
	50
	25
	12.5


It can be concluded that in CELL_FACH, when the UE performs actions for mobility purposes, unnecessary loss of MBMS data should be rather avoided than compensated by a p-t-p repair mechanism or forward error correction schemes. Therefore, it is proposed that the UE should be able to skip inter-frequency/RAT measurements during FACH measurement occasions if the quality of the received MBMS data is sufficient (e.g. BLER on the p-t-m channel). However, if the reception quality is below a certain quality threshold then the UE shall perform the configured measurements during FACH measurement occasions.
3 Conclusion
This paper has shown that unnecessary data loss in CELL_FACH state can be avoided when the UE is allowed to skip FACH measurement occasions based on the quality of the received MBMS data. It is proposed to update the UE actions for mobility accordingly as shown in the annex.
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Annex

10.2
UE Actions for Mobility
In CELL_FACH and in CELL_DCH state the RRC operation has priority over MBMS reception, thus UE performs the inter frequency and inter RAT measurements as configured by the SRNC. In CELL_FACH state the UE does not perform measurements during FACH measurement occasions if the quality of the received MBMS data on the p-t-m bearer is sufficient (determination of reception quality is FFS). In Idle mode and in CELL_PCH, URA_PCH states the measurements are performed as configured by the network based on rel5. The MBMS specific measurement occasions to S-CCPCH for UEs in idle mode and in CELL_PCH, URA_PCH states are FFS

When the UE reselects the cell due to the mobility, the UE should check if the interested MBMS service is available in the new cell for the reception of the service. The service is available when the session has been already started and the service is being served on ptp/ptm in the cell, or the service can be served in the cell if the UE requests it. 

If the MBMS service is available in the cell, the UE will perform an action for the service reception in the cell. For example, if the service is on ptp, the idle mode UE will initiate RRC connection establishment procedure. Otherwise, the UE does not need to perform such an action in the cell. The UE, which moves to the new cell, will operate according to the RRC state/mode as follows.
Whenever the UE moves between p-t-m cells, UE shall receive an MBMS UCG-Id, which is included in the MBMS RADIO BEARER INFORMATION. If the MBMS UCG-Id received in a new cell is the same as the MBMS UCG-Id received in an old cell, then the UE receives MTCH without re-establishment of its PDCP as the new cell is processed by the same PDCP entity as the old cell. If the MBMS UCG-Ids differs between old on new cell, the UE re-establishes its PDCP entity according to the RADIO BEARER INFORMATION. UE shall be re-established RLC, MAC and physical layer protocol entities upon cell change.
