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1 Introduction
SA4#88 discussed rate adaptation quality issues in uplink for UTRAN and a LS was sent to RAN2 and RAN3 [1]. At RAN2#94 meeting, we presented a discussion paper [2] regarding the LS and the issue, and the conclusion was that companies needed more time to understand when this problem happens.
This paper is almost a resubmitted one.

2 Discussion
2.1
Background

In the SA4 LS [1], the potential issue is described as below:
…the audio frames encoded at a higher rate (e.g. AMR at 12.2 kbit/s) than allowed by the maximum rate command are immediately gated (discarded), until the bit rate corresponding to the maximum rate command gets really ‘propagated’, e.g. at 7.4 kbit/s.
The problem described above occurs for the case of remote rate control requests (e.g. CMR from 2G AoIP mapped to UTRAN) and also when an RNC is locally applying rate control on UE link based on radio measurements.
Note that the problem is not present when bit rate is requested to increase in uplink, for example from 7.4 kbit/s to 12.2 kbit/s (in that case TFCI 12.2 kbit/s gets enabled, with 7.4 kbit/s still enabled).
It has been suggested that a potential solution could be to allow some time before UEs apply gating at the radio level. In other words, the radio (L2) in the UE may wait at most 60-80 ms before really executing the maximum rate limitation and blocking traffic channels in the UE.
2.2
Analysis
Currently, the UMTS network can use TRANSPORT FORMAT COMBINATION CONTROL message to control the allowed uplink transport format combinations [3], and thus uplink rate control can be achieved. The IEs of TFCC are listed in section 5 Annex.
Regarding the potential issue in section 2.1, we see there are two options based on existing specifications.
Option 1: If the network sends TFCC message with including the IE "Activation time for TFC subset"
With this option, it is our understanding that the network could use the IE "Activation time for TFC subset" as a guard period so that the UE could be able to execute the maximum rate limitation. In this case, it is possible that the UE will not discard any voice packet at a higher rate.
Option 2: If the network sends TFCC message without including the IE "Activation time for TFC subset"
According to the tabular, the IE "Activation time for TFC subset" is MD and Default value is "now". With this option, the UE may apply the new rate (lower rate) after the UE successfully receives the TFCC message. It is our understanding that UE implementation decides a guard period for executing the maximum rate limitation.
For example, if the UE implementation allow at most 80 ms as a guard period, it is possible that the UE will not discard any voice packet at a higher rate. If less time is implemented at the UE side, the UE may discard some voice packet at a higher rate. In extreme case, if the UE execute immediately new rate (lower rate) once it successfully receives the TFCC message, all buffered voice packets at a higher rate will be discarded correspondingly, and voice quality may be impacted.
In general, in case of option 2, it depends on UE implementation of guard time for the old rate (higher rate), so it may require RAN2 to firstly discuss whether there is a common understanding on such UE implementations. If there is no consensus understanding or there is already an issue in the field, RAN2 could discuss potential solutions.
Observation 1: If the network sends TFCC message with including the IE "Activation time for TFC subset", it is possible that the UE will not discard any voice packet at a higher rate.
Observation 2: If the network sends TFCC message without including the IE "Activation time for TFC subset", if UE implementations already consider a guard period (e.g. 60-80ms), it is possible that the UE will not discard any voice packet at a higher rate.
Observation 3: A UE might be implemented to discard the voice packets at a higher rate if it doesn't receive an activation time.
Proposal 1: It is proposed RAN2 to discuss whether UE implementation can enable the UE to not discard the voice packets at a higher rate during rate control procedure.

Proposal 2: For proposal 1, if the answer is no, it is proposed RAN2 to discuss potential solutions. For example, the UE may wait a period (at most 60-80ms) before executing new rate indicated in the rate control command.
3 Conclusion

In this paper, regarding rate adaptation quality issue, we provide our considerations based on existing RAN2 specifications. It is proposed:
Proposal 1: It is proposed RAN2 to discuss whether UE implementation can enable the UE to not discard the voice packets at a higher rate during rate control procedure.

Proposal 2: For proposal 1, if the answer is no, it is proposed RAN2 to discuss potential solutions. For example, the UE may wait a period (at most 60-80ms) before executing new rate indicated in the rate control command.
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5 Annex 

10.2.53
TRANSPORT FORMAT COMBINATION CONTROL

This message is sent by UTRAN to control the uplink transport format combination within the allowed transport format combination set. This message has different structures depending if the message is sent on transparent (TM) or non-transparent mode (AM or UM).


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	TrCH information elements
	
	
	
	
	

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	(no data)
	

	>TDD
	
	
	
	
	

	>>TFCS Id
	OP
	
	Transport Format Combination Set Identity 10.3.5.21
	
	

	DPCH/PUSCH TFCS in uplink 
	MP
	
	Transport Format Combination subset 10.3.5.22
	NOTE 1
	

	Activation time for TFC subset
	MD
	
	Activation time
10.3.3.1
	Default value is "now"
	

	TFC Control duration
	OP
	
	TFC Control duration 10.3.6.80
	
	

	UL AMR rate
	OP
	
	Enumerated(t0, t1, t2, t3, t4, t5, t6, t7, t8)
	Indicates the bit rate as defined in [62] and [63].
	REL-8

	NOTE 1:
If the IE “UL AMR rate” is included, no DCH is configured on the uplink and the IE “DPCH/PUSCH TFCS in uplink” is not set to “Full transport format combination set” the UE behaviour is unspecified.


In case of transparent mode signalling the following message structure shall be used:


RLC-SAP: TM


Logical channel: DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	TFC subset identity
	MP
	
	INTEGER (0..7)
	


The encoding of this message is specified in subclause 12.4.1.1.

10.3.3.1
Activation time

Activation Time defines the frame number/time at which the operation/changes caused by the related message shall take effect. Values between 0 and 255 indicate the absolute value of CFN (Connection Frame Number) of that frame number/time.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Activation time
	MP
	
	Integer(0..

255)
	CFN [10]
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