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1. Introduction
It has been argued in [1] that after 2560ms of no reception, it is not possible to determine whether UE has failed to receive only 16 PDUs containing SID frames or a few or more than 128 PDUs containing audio frames. However, this does not match with the experience in the field.
2. Discussion
Silence periods:

It has been observed in the field that mainly SID frames are sent during prolonged periods of silence.

More specifically, it was observed that only 48 audio frames were sent during such a period of 26 seconds (1300 AMR frames). These 48 audio frames were distributed over 9 small spurts (of lengths ranging from 2 to 12 audio frames).
On the reverse link, only 16 audio frames were sent in 26 seconds. These 16 audio frames were distributed over 5 small spurts (of lengths ranging from 1 to 9 audio frames).
	Frame Type
	Audio Frames
	SID (First + Update)
	Silence (No Data)

	Number of frames (Tx)
	48
	166
	1086

	Number of frames (Rx)
	16
	166
	1118


Therefore, an extended period (of a few seconds) of continuous no-reception is more likely to be caused due to loss of SID frames than due to loss of audio frames. Please refer to the Annexure A for a detailed profiling of received frames.
Please note that we have extracted a single period of 1300 frames from a log of much longer duration. Therefore, this is a case of “almost perfect” silence and there could be limitations to the figures. But the emphasis is that we do not expect many audio / SID frames in prolonged silence.

This also implies that the RLC SN wrap-around takes place only once or twice during this whole 26 seconds period. Therefore, assuming that RL failure criteria will be satisfied in 5-6 seconds, no HFN ambiguity can occur before RL failure and the deciphering will work properly.
Talking periods:

It should be noted that the transmission of RLC PDUs takes place over the HS-DSCH transport channel which is accompanied by HARQ ACK-NACK and CQI feedback signalling. Therefore, it is very unlikely that a long spurt of audio frames will be lost without network exercising any control (e.g. increasing power etc.) over the situation.
	Audio Spurts
	Smallest
	Longest
	Mean Length

	Length in 20ms frames (Tx)
	1
	88
	24.8

	Length in 20ms frames (Rx)
	1
	164
	79.9


The audio spurts taken for a normal talking were 1 to 88 frames long with an average length of 24.8 frames. On the reverse link, the audio spurts were 1 to 164 frames long with an average length of 79.9 frames. Please refer to the Annexure B for a detailed profiling of received frames.

So either we have (1) a small audio spurt which will not contribute much towards the RLC SN wraparound or (2) a larger audio spurt which cannot be lost completely due to HARQ feedback and the corresponding control exercised by the network.

One could argue that there are some intermediate cases which are small enough to be lost completely but large enough to contribute significantly towards the RLC SN wraparound. But it should be noted that the introduction of HFN ambiguity requires loss of 128 consecutive packets and that is very unlikely.
Moreover, in any case, the network is aware (based on HARQ NACK or “No ACK”) that the HFN-ambiguity could have been caused at the UE due to loss of 128 or more packets. Therefore, the network, acting on itself, can re-establish the corresponding radio bearer.
Network can also re-establish the radio bearer for the handover fallback cases on reception of HO failure message if it detects that 128 or more packets have been lost. Thus, there is no real possibility of HFN ambiguity in this case either.
3. Proposal
Proposal: There is no need to address (in UE) the issue of long period of no-reception in case of CS voice over HSPA service is being used.
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5. Annexure A
Prolonged Silence: The samples were taken for 250 and 500 frame periods from the same log for both the direction (Tx and Rx). The samples were generated by moving the sample space by 10 frames i.e. first sample of size 250 consisted of frames 1…250, the second of frames 11…260, the third of frames 21…270 and so on.
Table A.1a – Distribution of frame types for 250 AMR frames i.e. 5 seconds (Tx)
	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	0
	23
	10.5

	SID (First + Update)
	30
	34
	31.7

	Silence (No Data)
	194
	219
	207.8


Table A.1b – Distribution of frame types for 250 AMR frames i.e. 5 seconds (Rx)

	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	0
	16
	2.3

	SID (First + Update)
	30
	35
	31.2

	Silence (No Data)
	199
	219
	216.5


Table A.2a – Distribution of frame types for 500 AMR frames i.e. 10 seconds (Tx)
	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	8
	33
	19.1

	SID (First + Update)
	61
	66
	62.9

	Silence (No Data)
	404
	429
	418.0


Table A.2b – Distribution of frame types for 500 AMR frames i.e. 10 seconds (Rx)
	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	0
	16
	3.0

	SID (First + Update)
	61
	66
	62.5

	Silence (No Data)
	418
	438
	434.5


6. Annexure B

Normal talking: The samples were taken for 100 and 250 frame periods from the same log for both the direction (Tx and Rx). The samples were generated by moving the sample space by 10 frames i.e. first sample of size 250 consisted of frames 1…250, the second of frames 11…260, the third of frames 21…270 and so on.
Table B.1a – Distribution of frame types for 100 AMR frames i.e. 2 seconds (Tx)
	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	3
	94
	52.1

	SID (First + Update)
	2
	14
	8.3

	Silence (No Data)
	3
	84
	39.6


Table B.1b – Distribution of frame types for 100 AMR frames i.e. 2 seconds (Rx)

	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	10
	100
	78.9

	SID (First + Update)
	0
	12
	3.6

	Silence (No Data)
	0
	78
	17.5


Table B.2a – Distribution of frame types for 250 AMR frames i.e. 5 seconds (Tx)
	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	84
	199
	132.1

	SID (First + Update)
	10
	28
	20.5

	Silence (No Data)
	39
	140
	97.4


Table B.2b – Distribution of frame types for 250 AMR frames i.e. 5 seconds (Rx)

	Frame Type
	Minimum
	Maximum
	Mean

	Audio Frames
	130
	229
	195.9

	SID (First + Update)
	4
	17
	9.2

	Silence (No Data)
	16
	103
	44.9


