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1. Introduction 

This document is an updated version of document R1-040280. During the RAN1adhoc meeting in Espoo, there were different opinions about the possible impact of Inter RAT and FDD inter frequency measurements on MBMS performance. It was then concluded that the subject needs further analysis. In this contribution, we try to analyse the possibilities of such impacts in FACH and DPCH mode. 
2. Discussion

To support mobility, a UE is required to perform measurements in idle/Cell_PCH, Cell_FACH and Cell_DCH states. From MBMS perspective, FDD Inter frequency and Inter-RAT measurements are of main interest since these could result in loss of MBMS data carried over S-CCPCH. 
In Cell_FACH state, the UE could DRX during FACH measurement occasions whereas in Cell_DCH state, the UE is unable to receive data on S-CCPCH during the time compress mode frames are active. The amount of data loss in these situations depends on the length of FACH occasions, transmission gap patterns and UE capability. In the sections below, we discuss this in more detail.

Impact in Cell_FACH State:

In cell_FACH state, the measurement time is defined in [2] as:
TMeasurement= [(TFDD+TTDD+TGSM)*Ntti*Mrep*10] ms

In table-1, for a combination of different Mrep values and TTI lengths and assuming FDD inter frequency and GSM cells are present in the neighbour list, we present the expected MBMS data loss.







	Ntti [frames]
	8
	8
	8
	4
	4
	4

	MBMS TTI length [ms]
	80
	80
	80
	40
	40
	40

	 Mrep
	2
	4
	8
	2
	4
	8

	Measurement Occasion cycle length [ms]
	320
	640
	1280
	160
	320
	640

	  Data loss [%]
	25
	12.5
	6.25
	25
	12.5
	6.25


Table-1: FACH Measurement occasion based on longest TTI 
In table-2, we again present the expected data loss, this time assuming that FACH measurement occasions are not calculated based on the longest TTI but other TTI lengths that the UE may be monitoring. This is an interesting possibility and could happen due to different reasons. Suppose the UE has a FACH measurement occasion based on 20ms S-CCPCH. Now another S-CCPCH is set up of length 80ms TTI for MBMS. Assume this UE is connected to a DRNC which is informed about the new MBMS service by some kind of signalling from the SRNC over Iur. So, it could happen that due to Iur delays, the UE and the network may use different FACH occasions, or the UE may use FACH occasions not based on longest TTI .This issue needs further study. In table-2, we can see that when this is the case, the data loss could be different.
	Ntti[frames]
	1
	2
	4
	1
	2
	4

	MBMS TTI length [ms]
	80
	80
	80
	40
	40
	40

	Mrep
	4
	4
	4
	4
	4
	4

	Measurement Occasion cycle length [ms]
	80
	160
	320
	80
	160
	320

	TTI loss [%]
	100
	50
	25
	50
	25
	12.5

	Frame loss,%
	12.5
	12.5
	12.5
	12.5
	12.5
	12.5


















Table-2: FACH Measurement occasion not based on longest TTI 
From the above tables, we can conclude that for a typical case of Mrep=4 (test scenario in [3]) and when measurement occasion length is based on longest TTI length, then we could expect a data loss of 12.5% .We think that the use of RS outer code should enable recovery of these losses. 
Impact in Cell_DCH state
In Cell_DCH state, the UE is required to perform Inter RAT and FDD inter frequency measurements for Handover purposes. These measurements may be periodic or event triggered. For this reason, the network provides compress mode patterns with suitable gaps on the DPCH in downlink. Current S-CCPCH does not support compress mode, hence it is obvious that the S-CCPCH frame aligned with compressed mode gaps will suffer from loss of data. The amount of loss will depend on the length of the gaps, the number of active sequences and the frequency of compressed frames.

In Cell_DCH state, a UE may be required to perform measurements for each of the following measurement purposes:

· GSM RSSI 

· GSM initial BSIC identification

· GSM BSIC re-confirmation
· FDD Inter frequency  






















For each of the above four measurements, a separate transmission gap sequence is activated by the network, that provides different compress mode patterns to the UE. It is possible that all 4 sequences may be active at the same time. This is the worst scenario from MBMS point of view since the gap sequences running in parallel mean that as long as those sequences are active, there will be frequent compress mode frames resulting in loss of MBMS data carried over S-CCPCH.
Different gap patterns have been specified in [4]. For analysing the impact of these gaps on MBMS, we derive various patterns, also used as test cases for compressed mode in [5]. These parameters are given in table-3 & table-4.  We consider that all four sequences are active at the same time and that the UE can tune to a single frequency at a time.
	Parameter
	FDD Inter frequency
	GSM Carrier RSSI
	GSM Initial BSIC identification
	GSM BSIC re-confirmation

	TGSN (Transmission Gap Starting Slot Number)
	4
	4
	4
	4

	TGL1 (Transmission Gap Length 1) in slots
	7
	7
	7
	7

	TGPL1 (Transmission Gap Pattern Lengths) in frames
	12
	12
	8
	8

	
	24
	24
	
	

	DL compressed mode method
	SF/2
	SF/2
	SF/2
	SF/2


Table-3: Example of Compress mode patterns for FDD and GSM inter RAT measurements.

	Parameter
	FDD Inter frequency
	GSM Carrier RSSI
	GSM Initial BSIC identification
	GSM BSIC re-confirmation
	TTI length(ms)
	MBMS TTI loss,%


	Data loss

%

	Transmission gap length(slots),

Tranmission gap pattern length(frames)
	7,12
	7,12
	7,8
	7,8
	80
	100%
	27%

	
	7,12
	7,12
	7,8
	7,8
	40
	62.5%
	27%

	
	7,12
	7,12
	7,24
	7,24
	80
	62.5%
	17%

	
	7,12
	7,12
	7,24
	7,24
	40
	43%
	17%


Table-4: Impact of various compress mode patterns on MBMS.

[image: image1]
Fig-1: S-CCPCH 80ms TTI in parallel with DPCH compressed mode frames with 4 active measurement sequences.
3. Observations

In Table-4, we analyse the possible loss of MBMS data due to various compress mode gap patterns on the DPCH. The scenario with 80ms TTI is illustrated in figure-1. For simplicity, it is assumed that DPCH and S-CCPCH are time aligned.
It can be observed that for typical compress mode gaps of 7 slots and gap cycle of 8 to 12 frames, the gaps appear quite frequently. For a TTI of 80ms, this could result in a loss of every TTI. For a 40ms TTI, the situation is slightly better but still 5 out of 8 TTI’s are lost.

When the gaps cycle time is doubled to 24 frames for BSIC identification and re-confirmation time, the situation improves but still the loss is quite high. We believe that even with the use of outer code such as RS (16, 12) or (32, 24), the loss of data will not be recoverable. 
It could be argued that the gaps cycle times could be further increased in order to limit the loss of MBMS TTI’s but this could have negative impact on the measurements performance, which could lead to degradation in system performance. 
Another idea could be to pack all the measurements in time. But this may not be possible due to certain limitations specified in [6] regarding the position and number of compressed mode gaps in a frame.

4. Some open questions 
· In the case of Cell_FACH state, further clarification may be required from RAN2 and RAN4 on the FACH occasion lengths that whether they are always based on the longest TTI and if there are possibilities of misalignment between the network and the UE. 
· As seen in the sections above, in Cell_DCH state, FDD and Inter RAT measurements could have a significant impact on MBMS performance. This then lead to the question of whether the UE class of 384Kbps should support simultaneous reception of DPCH and MBMS over S-CCPCH. The current 384Kbps class supports simultaneous DPCH and S-CCPCH but it is not clear that how will the UE handle continuous service such as MBMS. There has been some discussion in RAN2 over the possibility of high capability UE which can support parallel reception of DPCH and S-CCPCH from MBMS perspective. Such a UE may require additional RF hardware and base band processing capabilities. RAN1 should get a clear picture about any such kind of possibilities. 
5. Summary 
An analysis of the possible impact of FDD Inter frequency and Inter RAT measurements on MBMS performance in FACH and dedicated mode was presented. 
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