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Use of default profiles at PS handover.

1
Introduction

In [1], the concept of default profiles was proposed to remove the possibility of handover failure due to unsupported features/configurations during transfer of LLC and SNDCP contexts between SGSNs at inter-SGSN handover.  It may also be used to simplify call setup and handover for widely used conversational services such as VoIP.

The purpose of this paper is to elaborate upon the proposal, and demonstrate the benefit that can be gained from the introduction of this concept.

2
Concept and Benefits

Currently when LLC and SNDCP are setup, there is a negotiation phase (XID negotiation) between the MS and the SGSN where the two peer entities agree on an acceptable set of parameters.  Since this is a negotiation phase, it is possible that one of the entities will refuse some of the settings offered to it, and propose it’s own set.  XID negotiation also takes place after inter-SGSN cell reselection, and during XID negotiation all data transfer for the  LLC SAP being renegotiated is halted, which is clearly unacceptable for conversational services.

In order to prevent re-negotiation of LLC and SNDCP parameters at inter-SGSN handover, it is proposed to define a set of LLC/SNDCP profiles which can be made mandatory for both the MS and SGSN which support conversational LLC.  This will prevent the service interruption time from becoming unacceptably large, since all data transfer is stopped during a renegotiation.

The profile would be used at initial configuration between MS and SGSN, and also at handover, when parameters are passed between SGSN’s.  

At call setup, the MS (SGSN) could indicate the profile to the SGSN (MS) as part of the XID negotiation for conversational services.  Alternatively, the MS (SGSN) could send a set of parameters which corresponds to a given profile, which the SGSN (MS) would recognise and accept for a given service indicating the chosen profile.  This would re-use the current XID negotiation procedure used when a session is first established.

At inter-SGSN handover, the negotiation takes place between the target and source SGSN.  The source SGSN would send an indication of the profile currently in use, and additional information (e.g. ROHC context).  The target SGSN then responds with a confirm indication (see Figure 1) indicating that the configuration is supported and the LLC and SNDCP entities have been successfully created.  
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Figure 1:  Description of proposed context transfer with default profile

These profiles would contain a default set of parameters that are usually set at XID negotiation such as max frame length, header compression supported, use of encryption/FCS (see [2])  and so on.  This, along with context transfer of other information would eliminate the need for XID negotiation following inter-SGSN PS handover.

The use of these profiles (along with situation specific information) will ensure that both the target and source SGSN which are able to support conversational services can support the handover of e.g. a VoIP call without a renegotiation of basic LLC and SNDCP parameters.

3
Profile definition

Until the eGb concept for conversational services is deemed feasible, it is difficult to know how the profiles will be defined.  However, a first pass based upon current assumptions and agreements is detailed here to show the kind of information that can be included in a profile, and which information will still need to be passed in full

3.1
LLC

As can be seen in Table 1 [3], it is understood that the following parameters negotiated at LLC can be included in the default profile:

· Version

· N201-U

· Layer 3 parameters (see section 3.2)

It is expected that because of the nature of the changes to LLC proposed for the support of conversational services, the version number will increase to 1 due to the nature of the changes to LLC protocol.

Examining the table (also see note 1, highlighted) we can see that the minimum configurable maximum size for UI frames is 140 octets.  Since this is far larger than a VoIP packet, it is proposed that this minimum configurable value be reduced to 60 octets for conversational services (using IPv4) for efficiency reasons.  This should be sufficient for a VoIP packet with full header compression, although the exact value is ffs, and the size indicated in each profile will be different.

It is proposed to exclude the IOV-UI value from the default profiles and explicitly signal this to the MS.  Since it is not possible to negotiate the IOV-UI value, there is no risk that handover will fail based upon this parameter.

The use of reset is not intended for inclusion in the default profiles since its use is not applicable at handover.

It may also be necessary [2] to negotiate the use or not of encryption or FCS at LLC layer.  The two fields have been included in the table of LLC parameters, but since this will be discussed in an alternative submission, it is not further discussed here

	Parameter Name
	Type
	Length
	Format (87654321)
	Range
	Units
	Sense of Negotiation
	LLC Cv
	Profile

	Version (LLC version number)
	0
	1
	0000bbbb
	0 through 15
	-
	down
	(
	(

	IOV‑UI (ciphering Input offset value for UI frames), common for all SAPIs of a TLLI
	1
	4
	bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
	0 through 232 ‑ 1
	-
	-
	(
	(

	IOV‑I (ciphering Input offset value for I frames), for the SAPI under negotiation
	2
	4
	bbbbbbbb
bbbbbbbb
bbbbbbbb
bbbbbbbb
	0 through 232 ‑ 1
	-
	-
	(
	(

	T200 (retransmission time-out)
	3
	2
	0000bbbb
bbbbbbbb
	1 through 4 095
	0,1 s
	up
	(
	(

	N200 (maximum number of retransmissions)
	4
	1
	0000bbbb
	1 through 15
	-
	up
	(
	(

	N201‑U (maximum information field length for U and UI frames)
	5
	2
	00000bbb
bbbbbbbb
	140 through 1 520
	octets
	down
	(
	(

	N201‑I (maximum information field length for I frames)
	6
	2
	00000bbb
bbbbbbbb
	140 through 1 520
	octets
	down
	(
	(

	mD (I frame buffer size in the downlink direction)
	7
	2
	0bbbbbbb
bbbbbbbb
	0, 9 through 24 320
	16 octets
	down
	(
	(

	mU (I frame buffer size in the uplink direction)
	8
	2
	0bbbbbbb
bbbbbbbb
	0, 9 through 24 320
	16 octets
	down
	(
	(

	kD (window size in the downlink direction)
	9
	1
	bbbbbbbb
	1 through 255
	frames
	down
	(
	(

	kU (window size in the uplink direction)
	10
	1
	bbbbbbbb
	1 through 255
	frames
	down
	(
	(

	Layer‑3 Parameters
	11
	Variable
	See 3GPP TS 44.065 [11]
	(

	(
	
	?

	Reset
	12
	0
	-
	-
	-
	-
	(
	(

	Use of encryption 

	13
	1 bit
	
	0 or 1
	-
	-
	(
	(

	Use of FCS
	14
	1 bit
	
	0 or 1
	-
	-
	(
	(

	NOTE 1:
The Range for N201‑U for SAPI 1 is 400 through 1 520 octets, and for SAPIs 2, 7, and 8 270 through 1 520 octets.
NOTE 2:
All other Types and Ranges are reserved for future versions of the present document.

NOTE 3:
The length for Layer‑3 Parameters shall be set equal to the number of octets received from layer 3. If an empty XID block is received from layer 3, the LLE shall include a zero-length Layer‑3 Parameters XID parameter in the XID parameter field to allow the receiving LLE to distinguish between LLC and layer‑3 initiated procedures.
	
	


Table 1:  Parameters negotiated at LLC and an indication of their inclusion in default profile
3.2
SNDCP

In Table 1, it is shown that SNDCP parameters may be included in the default profiles proposed here.  The information that is passed is a subset of the information currently specified for SNDCP that is applicable to conversational QoS, and also any new information required to set up the SNDCP in the new cell (ROHC, PCOMP negotiation etc).  For further discussion of the pre-negotiation concept for reduced LLC and SNDCP headers see [2].

Given the reduced header in SNDCP, the only parameter that needs to be negotiated at call setup is the value of PCOMP.  It is currently ffs whether the header compression scheme will change during the lifetime of a call.  
	Parameter name
	Parameter Type
	Length
	Format
	Range
	Default value
	Units
	Sense of negotiation
	SNDCP conv.
	Default profile?

	Version number
	0
	1
	0000bbbb
	0-15
	0
	-
	down
	(
	(

	Data Compression
	1
	Variable
	See subclause 6.6.1
	(
	(

	Protocol Control Information Compression
	2
	Variable
	See subclause 6.5.1
	(
	(


Table 2:  Parameters negotiated at SNDCP and an indication of their inclusion in a default profile

Table 2 shows the parameters which are currently negotiated in the XID negotiation, and also gives an indication about which of these can be included in the default profile.  It is assumed that the version number for SNDCP will increase to 1 (due to the nature of the changes), and that data compression will not be used for conversational LLC, since the data usually expected to be carried is not susceptible to more compression (e.g. AMR).

The Protocol Control Information Compression field in table 2 contains a number of fields to be negotiated as shown in Table 3.

	Bit
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	P
	X
	X
	Entity number

	Octet 2
	X
	X
	X
	Algorithm type

	Octet 3
	Length=n-3

	Octet 4
	PCOMP1
	PCOMP2

	…
	…
	…

	Octet x
	High-order octet

	…
	…

	Octet n
	Low-order octet


Table 3:  Protocol control information compression field format for SNDCP XID negotiation

The definition of each of these values, and it’s applicability to the default profiles concept follows:

· P – propose bit:  Used in XID negotiation to indicate if this is a new header compression entity being proposed.   Not required for handover scenario.

· X – Spare bits: required for octet alignment only

· Entity number:  Used to identify a protocol control information entity per SAPI.  If a one to one mapping between IP flow (voice or video) and conversational bearer this can be a default value.  If there are multiple flows per conversational bearer, and the two flows use the same ROHC entity to perform header compression, this field can be assumed to have a default value.   Otherwise, this field must be negotiated at call setup, and transferred in full at inter-SGSN handover.

· Algorithm type:  This indicates the type of compression entity that should be started/maintained.  For conversational services defined using a profile, this can be default e.g. ROHC (for VoIP).  For conversational services, this can be defined as a default value.

· PCOMP:  A PCOMP value is assigned to a compression algorithm instance and applies to all N-SAPIs on an LLC SAPI.  Since there is a one to one mapping between N-SAPIs and SAPIs in the proposed reduced LLC / SNDCP concept in [2] this can be assigned a default value.  Multiple flows per bearer can be handled using the CID parameter in ROHC.  

· Other XID parameters:  These parameters will be used to initiate the header compression entity in the t-SGSN, and are situation specific in the most part (e.g. endpoint IP addresses for ROHC).  With the use of ROHC context transfer for PS handover, this information will be transferred between the two SGSNs involved in handover, and hence this information does not need to be negotiated between MS and t-SGSN except at call setup.  The definition of these XID parameters is outside the scope of this paper.  These values will not be part of the default profile. 

4 Conclusion

This paper has expanded upon the proposal in [1] regarding the use of default profiles at inter-SGSN PS handover to remove the risk that a target SGSN will reject the handover because of non-support of a feature, and also to reduce the service interruption time by eliminating the need for XID negotiation in a new cell.

This paper is provided for information and discussion.

Annexe A shows an example profile that would be used for IPv4 VoIP traffic, and an indication of the other information that would be required to be transferred in full.

Annexe A:  Default profile for VoIP transferred between SGSNs (IPv4)

Assumptions:

· Multiple IP flows per bearer are not used

· The reduced LLC/SNDCP header in [2] is used

A.1 Default profile

	Parameter
	Value
	LLC or SNDCP

	Version
	1
	LLC

	N201-U
	60 octets
	LLC

	Encryption
	Yes
	LLC

	FCS
	No
	LLC

	Entity number
	1
	SNDCP

	Algorithm type
	RFC3095
	SNDCP

	PCOMP
	1
	SNDCP


A.2 Full context transfer required

	Parameter
	Size
	LLC or SNDCP

	IOV-UI
	32 bits
	LLC

	Reset required
	1 bit
	LLC

	ROHC context
	???
	SNDCP
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� Some lower layer parameters may be included in the profile, see later in this document for more details.


� It is ffs whether these new parameters are needed, since it may be possible to indicate the use of these fields at PDP context activation if we can use some of the spare bits.
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