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1 Introduction

The ROHC scheme provides three modes to perform header compression. Compression session has to start in the Unidirectional mode but transition to any of the bi-directional mode is highly recommended. RFC 3095 mentions that the characteristics of the environment should be taken into consideration in mode selection [RFC 3095 - 4.4]. 

Optimistic (O) -mode is similar to U-mode. Compared to U-mode, O-mode takes advantage of feedback channel. Decompressor in O-mode may send optionally feedbacks to inform compressor about packets that have reached the decompressor. In this way state transition towards SO state can be fasten and compression efficiency made better compared to U-mode.

 In addition to the benefits of feedback channel usage, Reliable (R) -mode aims to maximize robustness and prevent context invalidation, even under header loss/error burst conditions much better than O-mode.  This is achieved with more intensive usage of the feedback channel. This implies that synchronization between compressor and decompressor can be maintained with high probability.

The optimal operation mode should depend on characteristics of the radio link. From that point of view it is good if the mode transition can be carried out dynamically. Full benefit of ROHC's modes cannot be utilised if the ROHC is mandated to be operated in a certain target mode in the environment in which error burst conditions may vary randomly.

2 Discussion

As the full benefit of ROHC’s modes is achieved when mode transition is done dynamically and UTRAN should be able to control this dynamics in UE’s DL de-compressor. Thus is proposed that dynamic gain adjustment in compression reliability that can be carried out by selecting operational mode based on the error burst conditions of the link. Mode selection can be done by considering the number of incorrectly or not received packets within a consideration window where both are concerning ROHC packets. Criteria are informed in the radio bearer configuration, and thus UTRAN can control the criteria how the DL compressor selects the operation mode.

2.1 Details of the Mode selection criteria

It is obvious that ROHC is starting in U-mode and the criteria for a further mode transition are following:

Criteria to move from U-mode to O-mode: 

If less than mode_O ROHC packets are incorrectly or not received out of  mode_win packets

Criteria to move from U-mode to R-mode: 

If mode_O or more ROHC packets incorrectly or not received out of mode_win packets

Criteria to move from O-mode to R-mode:

If mode_R or more ROHC packets incorrectly or not received out of mode_win packets

Criteria to move from R-mode to O-mode: 

If less than mode_O ROHC packets incorrectly or not received out of mode_win packets

RFC3095 states that decision to move from one compression mode to another is done by the decompressor [RFC 3095 5.6]. The mode transition can be triggered based on the criteria by UE's decompressor in DL and network's decompressor in UL.

3 Conclusions

Taking into account variable packet loss rate of radio link, it should be possible to change operational ROHC mode dynamically instead of using static target mode. Criteria defining dynamic mode transition can be introduced with three parameters mode_O, mode_R and mode_win to be located in PDCP info IE as presented below. 

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

	>>> mode_O
	OP
	
	Integer (1..16)
	Interpretation in U and R-modes:

If less than mode_O packets out of  mode_win are discarded, move to O-mode otherwise R-mode.

Default: 4
	REL-6

	>>> mode_R
	OP
	
	Integer (1..16)
	Interpretation in O-modes:

If mode_R or more packets out of  mode_win are discarded, move to R-mode.

Default: 6
	REL-6

	>>> mode_win
	OP
	
	Integer (1..16)
	consideration window

Default: 16
	REL-6
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10.3.4.2
PDCP info

The purpose of the PDCP info IE is to indicate which algorithms shall be established and to configure the parameters of each of the algorithms.

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

	Support for lossless SRNS relocation
	CV-LosslessCriteria
	
	Boolean
	TRUE means support
	

	Max PDCP SN window size
	CV-Lossless
	
	Enumerated(sn255, sn65535)
	Maximum PDCP sequence number window size. The handling of sequence number when the Max PDCP SN window size is 255 is specified in [23].
	

	PDCP PDU header
	MD
	
	Enumerated (present, absent)
	Whether a PDCP PDU header is existent or not. Default value is "present"
	

	Header compression information
	OP
	1 to <maxPDCPAlgoType>
	
	
	

	>CHOICE algorithm type
	MP
	
	
	
	

	>>RFC 2507
	
	
	
	Header compression according to IETF standard RFC 2507
	

	>>>F_MAX_PERIOD
	MD
	
	Integer (1..65535)
	Largest number of compressed non-TCP headers that may be sent without sending a full header. Default value is 256.
	

	>>>F_MAX_TIME
	MD
	
	Integer (1..255)
	Compressed headers may not be sent more than F_MAX_TIME seconds after sending last full header. Default value is 5.
	

	>>>MAX_HEADER
	MD
	
	Integer (60..65535)
	The largest header size in octets that may be compressed. Default value is 168.
	

	>>>TCP_SPACE
	MD
	
	Integer (3..255)
	Maximum CID value for TCP connections. Default value is 15.
	

	>>>NON_TCP_SPACE
	MD
	
	Integer (3..65535)
	Maximum CID value for non-TCP connections. Default value is 15.
	

	>>>EXPECT_REORDERING
	MD
	
	Enumerated (reordering not expected, reordering expected)
	Whether the algorithm shall reorder PDCP SDUs or not. Default value is "reordering not expected".
	

	>>RFC 3095
	
	
	
	Header compression according to IETF standard RFC 3095
	REL-4

	>>>Profiles
	MP
	1 to <maxROHC- Profiles>
	
	Profiles supported by both compressor and decompressor in both UE and UTRAN. Profile 0 shall always be supported.
	REL-4

	>>>>Profile instance
	MP
	
	Integer(1.. 3)
	1 = 0x0001, 2 = 0x0002, 3 = 0x0003 (see [52])
	REL-4

	>>> mode_O
	OP
	
	Integer (1..16)
	Interpretation in U and R-modes:

If less than mode_O packets out of  mode_win are discarded, move to O-mode otherwise R-mode.

Default: 4
	REL-6

	>>> mode_R
	OP
	
	Integer (1..16)
	Interpretation in O-modes:

If mode_R or more packets out of  mode_win are discarded, move to R-mode.

Default: 6
	REL-6

	>>> mode_win
	OP
	
	Integer (1..16)
	consideration window

Default: 16
	REL-6

	>>>Uplink
	OP
	
	
	Indicates the necessary information elements for Uplink.
	REL-4

	>>>>CID inclusion info
	MP
	
	Enumerated (PDCP header, RFC3095 packet format)
	Configures which method shall be used to carry RFC3095 CID values.
	REL-4

	>>>>Max_CID
	MD
	
	Integer (1.. 16383)
	Highest context ID number to be used by the UE compressor.

Default value is 15.
	REL-4

	>>>>Packet_Sizes_Allowed
	OP
	1 to <maxROHC- PacketSizes>
	
	List of packet sizes that are allowed to be produced by the UE compressor.
	REL-4

	>>>>>Packet size
	MP
	
	Integer (2 .. 1500)
	Packet size as defined in RFC 3095.
	REL-4

	>>>Downlink
	OP
	
	
	Indicates the necessary information elements for Downlink.
	REL-4

	>>>>CID inclusion info
	MP
	
	Enumerated (PDCP header, RFC3095 packet format)
	Configures which method shall be used to carry RFC3095 CID values.
	REL-4

	>>>>Max_CID
	MD
	
	Integer (1.. 16383)
	Highest context ID number to be used by the UE decompressor.

Default value is 15.
	REL-4

	>>>>Reverse_Decompression_Depth
	MD
	
	Integer (0..65535)
	Determines whether reverse decompression should be used or not and the maximum number of packets that can be reverse decompressed by the UE decompressor. Default value is 0 (reverse decompression shall not be used).
	REL-4


