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Introduction
In this contribution, we review the parameters for speech adaptation algorithms, specified either directly or indirectly in [1], and discuss on the selection of parameters to be included in 3GPP MTSIMA MO. The basic principles agreed in SA4#52 were to select a set of parameters that can be employed in typical adaptation algorithms but it should be possible to control the adaptation behavior, to some extent, with a manageable set of parameters.
Parameters

We summarize the parameters for speech adaptation from [1] ~ [4] in Table 1, which also can be understood as an extension of Table C.4 in [1].
	Parameter
	Value/meaning
	Comment
	Location

	PLR_1
	3 %
	packet loss rate related to a transition path of a state diagram
	Table C.4

	PLR_2
	1 %
	
	Table C.4

	PLR_3
	2 %
	
	Table C.4

	PLR_4
	10 %
	
	Table C.4

	N_INHIBIT
	1,000 frames / If frequent transitions between two states are observed, transition is disabled for N_INHIBIT to avoid ping-pong effects.
	A random value may be used to avoid large scale oscillation problems.
	Table C.4

	N_HOLD
	5 measurement periods / period during which certain conditions are maintained
	
	Table C.4

	measurement period
	1 measurement period is in the order of 100 packets
	
	C.1.3.1

	T_RESPONSE
	500 ms
	estimated response time for a request to be filled
	Table C.4

	packet loss burst
	2 or more packet losses in the last 20 packets
	
	Table C.4

	N
	controls frame aggregation range
	limited by max-ptime
	Table C.3

	max-red
	maximum duration in milliseconds that elapses between the primary (first) transmission of a frame and any redundant transmission that the sender will use
	
	RFC 4867

	ptime
	length of time in milliseconds represented by the media in a packet
	
	RFC 4566

	maxptime
	maximum amount of media that can be encapsulated in each packet expressed as time in milliseconds
	
	RFC 4566

	mode-change-neighbor
	If 1, the sender SHOULD only perform mode changes to the neighboring modes in the active codec mode set. If 0 or if not present, change between any two modes in the active codec mode set is allowed.
	
	RFC 4867

	octet-align
	If 1, octet-aligned operation SHALL be used. If 0 or if not present, bandwidth-efficient operation is employed.
	
	RFC 4867

	hangover period
	transition-prohibited period after a transition
	100 ~ 200 packets
	C.1.3.1

	Ninit
	related to the number of frames per packet when redundancy is applied
	1 or 2
	C.1.2

	minimum number of frames that the transmitter will encapsulates in the RTP packets
	
	
	10.2.1

	m
	one payload chunk every m*20 ms
	related to aggregation buffer
	Figure 10.6

	failed transition counter
	number of consecutive switching attempts that fails
	
	Table C.7

	N
	number of allowed repetition of requests
	
	Figure C.1

	RTCP_APP_REQ_RED
	bit-field in redundancy request
	12-bit bit-mask that can have maximum 3 non-zero bits
	10.2.1

	RTCP_APP_REQ_AGG
	bit-field in frame aggregation request
	0000, 0001, 0010, 0011
	10.2.1

	RTCP_APP_CMR
	bit-field in codec mode request
	0-7 for AMR, 0-8 for AMR-WB, 15 for no mode request
	RFC 4867


Table 1: Parameters for speech adaptation algorithms
Analysis
In Table C.4 and C.5, PLR_i, i=1, 2, …, is defined for each state and assumes the basic role of specifying packet loss conditions to enter or exit a state. An interior node for PLR with multiple leaf nodes for PLR_i can be built into 3GPP MTSIMA MO such that state-transition algorithms similar to those in Table C.5 can be designed. Note that for each PLR_i, it is necessary to specify the period, over which the packet loss rate is observed to control the rate of state transition. Therefore an interior node named PLR_PERIOD with the same number of leaf nodes PLR_PERIOD_i is introduced to complement PLR. Note that exact definition of each PLR_i is left to the discretion of the implementation.
N_INHIBIT, N_HOLD, T_RESPONSE, measurement period, and hangover period are parameters representing particular lengths of time and can be combined as PERIOD_i, under an interior node named PERIOD. However, it should be discussed whether period parameters defined with respect to the number of RTP packets or AMR frames, which can vary during sessions, are to be allowed. If not, a set of generic period parameters having values in ms or s might simplify the design, as PERIOD and PERIOD_i.
Parameters related to specific events can be organized under an interior node named EVENT to facilitate the handling of frequent or important situations. In Table C.4, packet loss burst designates such an important event that necessitates certain transitions and can be placed under EVENT. Failed transition counter and N in Figure C.1 specify certain limits. These parameters are related to some limits that the adaptation algorithms should avoid going beyond or below. An interior node named LIMIT can be introduced for this type of parameters.
Parameters whose values are determined in session setup, for example, Ninit, which is determined by ptime, will not be included in the MO. ‘Minimum number of frames that the transmitter will encapsulates in the RTP packets’ and m in Figure 10.6 are implementation-specific and will not be included in the MO either. Enabling update of the bit fields of RTCP-APP will require enough leaf nodes for RTCP_APP_REQ_RED, RTCP_APP_REQ_AGG, and RTCP_APP_CMR. Each leaf node will correspond to a transition path over which the message is transmitted. The interior nodes can be combined under a larger interior node named RTCP_APP.

Reduced Set of Parameters
Table 2 summarizes a reduced set of parameters following above discussions. Some parameters are redefined to clarify their expected roles in the adaptation algorithms. A draft structure of 3GPP MTSIMA MO can be found in [5].
	Parameter
	Definition/comment
	Category

	PLR_i, i=1, 2, …, N1
	packet loss rate (%) / packet loss rate related to a transition path
	PLR

	PLR_PERIOD_i, i=1, 2, …, N1
	period over which PLT_i is observed and computed (ms)
	PLR_PERIOD

	PERIOD_i, i=1, 2, …, N2
	time variable (ms)
	PERIOD

	PLB_LOST, PLB_PERIOD
	PLB_LOST or more packet losses in the last PLB_PERIOD packets / conditions for events categorized as packet loss burst (PLB)
	EVENT

	MAX_FAILED_ADAPTATION
	number of allowed consecutive switching attempts that fails
	LIMIT

	MAX_REPEAT_REQUEST
	number of allowed repetition of requests
	LIMIT

	RTCP_APP_REQ_RED_i, i=1, 2, …, N3
	bit-field in redundancy request / 12-bit bit-mask that can have maximum 3 non-zero bits
	RTCP_APP

	RTCP_APP_REQ_AGG_i, i=1, 2, …, N4
	bit-field in frame aggregation request / 0000, 0001, 0010, 0011
	RTCP_APP

	RTCP_APP_CMR_i, i=1, 2, …, N5
	bit-field in codec mode request / 0-7 for AMR, 0-8 for AMR-WB, 15 for no mode request
	RTCP_APP


Table 2: Reduced set of parameters for speech adaptation algorithms
Discussion
SA4 is required to discuss whether the level of control and flexibility of implementation enabled by above set of parameters are sufficient and, if necessary, add, remove, replace, or rename the parameters and nodes, for more effective control of speech adaptation algorithms.
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