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1. Introduction
ROHC was introduced in PDCP in release 4 in order to provide an additional Header Compression option to the existing RFC 2507 (a.k.a IPHC – IP Header Compression). Since both header compression protocols have been defined in IETF it is specified in PDCP that the detailed operation of each protocol is defined in its respective RFC (see [2] and [3]).
The operation of IPHC in PDCP assumes that PDCP is not intrusive and only interacts with IPHC using the interfaces defined in [2], for instance, the mapping of CID in the PDCP header is not allowed and the management of full header transmission is performed as defined in [2].
For the operation of ROHC in PDCP however, this assumption is not respected and some configurations lead to layering violations. In this document we describe the PDCP procedures where layering violations were found and propose a solution for some of the cases in an attached draft CR.
2. Discussion

2.1. Mapping of CID values in the PDCP header
In section 5.1.3.1 of [1], it is mentioned the upper layers may configure PDCP to include the CID field in the PDCP header in order to reduce the size of the CID field which may occupy 0, 1 or 2 bytes. It is indeed anticipated that the 5-bit PID field of the PDCP header is sufficient for a wireless device. This improvement would allow to never include the CID field in the ROHC header.
The actual improvement in most cases however would be null. Indeed, the most likely scenario is that only one header compression protocol is defined per PDCP entity and in this case, using the option where the CID remains in the ROHC header would allow to use the PDCP-no-header PDU, and the overhead incurred due to CID would be 8 bits. If the option where the CID is mapped in the PDCP header however, an 8-bit PDCP header would be added, canceling the benefit.

In the ROHC specification, as in the IPHC specifications, the possibility to remove a part of the ROHC header is not supported. As a result PDCP would need to remove the first and possibly third byte of the ROHC header (if more than 15 profiles are used).
Since the proposed mapping is not consistent with IPHC functionalities, does not provide any benefit in the most likely cases and leads to layering violations, we propose to remove that possibility from ROHC.
Conclusion: Remove mapping of PID values with CID values in PDCP PDU Header
2.2. ROHC behaviour in Context relocation
Section 5.4.2 of [1] describes the context relocation procedures in the UE and the UTRAN. The actions which are described imply that PDCP can modify the ROHC operation beyond the scope of the interfaces that exist on an IETF compliant ROHC implementation. 
As an example if the compressor is operating in U mode when the context relocation is to be applied, it is stated that the compressor shall transit to FO state and send IR-DYN to re-synchronize the dynamic part of the uplink context.
Although ROHC allows a transition to FO state (from both SO and IR), the conditions for the transition are internal to ROHC (no external interface from ROHC allows such a transition to happen). In this example, the transition to FO state from IR is a consequence of the optimistic approach principle and a transition to FO state from SO would be caused either by a Timeout or by a change of pattern in the headers to compress.
At this stage we do not have a strong opinion on how this issue should be addressed other than ensuring an RFC compliant ROHC should be sufficient to operate within PDCP. 
3. Proposal

Proposal: Remove mapping of PID values with CID values in PDCP PDU Header
If this way forward is agreed, we propose to bring a CR to 25.323 and 25.331.
4. References

[1]
 3GPP TS 25.232 Packet Data Convergence Protocol Specification
[2]
RFC 2507 IP Header Compression

[3]
RFC 3095 RObust Header Compression (ROHC): Framework and four profiles: RTP, UDP, ESP and uncompressed

5. Draft CR

3GPP TSG-RAN WG2 #48 
Tdoc (
R2-05XXXX

London, United Kingdom, August 29th – September 2nd 2005

	CR-Form-v7.1

	CHANGE REQUEST

	

	(

	25.323
	CR
	DRAFT
	(

rev
	-
	(

Current version:
	4.6.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Mapping of ROHC CID values in the PDCP header

	
	

	Source:
(

	Qualcomm

	
	

	Work item code:
(

	Release-4 Corrections
	
	Date: (

	August 2005

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-4

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Ph2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

     Rel-7
(Release 7)



	
	

	Reason for change:
(

	Mapping of ROHC CID values in PDCP is not suppported by ROHC

	
	

	Summary of change:
(

	The mapping of ROHC CID values in PDCP is not supported by ROHC and would lead to layering violation if done in PDCP itself. It is proposed to remove the option of mapping ROHC CID values in the PDCP header.

	
	

	Consequences if 
(

not approved:
	If this option is configured by the upper layers, PDCP will have to modify each ROHC header to strip the CID out and map it to the PID header. The decompressor will have to re-insert the CID into the ROHC field

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	
	N
	 Other core specifications
(

	

	affected:
	
	N
	 Test specifications
	

	
	
	N
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

5.1.1. 5.1.1
Mapping of PID values

Depending on the configuration by upper layers (i.e. PDCP PDU type to be used and header compressor protocol), the PDCP sublayer shall be able to:

-
identify different types of header compression protocols;

-
if RFC2507:

-
distinguish different header compression protocol packet types within a header compression protocol.



The above requirements are realised by utilising the PID field in the PDCP PDU.

The mapping of the PID values shall follow the general rules listed below:

-
PID values shall be mapped to the different packet types independently at each PDCP entity;

-
PID value "0" shall indicate "no compression". PID value "0" shall be used in a PDCP PDU containing in its Data field a PDCP SDU that is unchanged by the Sender and that shall not be decompressed by the Receiver.;

-
PID values are mapped in ascending order, starting from 1, for every configured header compression protocol, in the order of configuration by upper layer. The first available PID value is assigned to the first packet type of the header compression protocol as defined in the specification for this header compression protocol. PID values are mapped for all the specified packet types defined for the header compression protocol and in the order defined in subclause 5.1.2.2, 5.1.3.1 and 5.1.3.3 for the respective header compression protocol;

-
PID values are re-mapped for the PDCP entity after any reconfiguration of the header compression protocols for that entity.

The following table illustrates an example of the PID value mapping to the packet types when five arbitrary header compression methods are configured for one PDCP entity: RFC 2507[6], Methods A and B, RFC 3095 [8] and Method C. Method A, Method B and Method C are imaginary header compression protocols introduced for the purpose of illustration.

Table 1: Example of the PID value mapping table

	PID

Value
	Optimisation method
	Packet type

	0
	No header compression
	-

	1
	RFC 2507
	Full header

	2
	RFC 2507
	Compressed TCP

	3
	RFC 2507
	Compressed TCP nondelta

	4
	RFC 2507
	Compressed non TCP

	5
	RFC 2507
	Context state

	6
	Method A
	Packet Type 1 of Method A

	7
	Method A
	Packet Type 2 of Method A

	8
	Method B
	Packet Type 1 of Method B

	9
	Method B
	Packet Type 2 of Method B

	10
	RFC 3095
	RFC 3095 Packet Format

	
	
	

	
	
	

	13
	Method C
	Packet Type 1 of Method C

	14
	Method C
	Packet Type 2 of Method C

	15...31
	Unassigned value
	-


5.1.2. 5.1.2
IP Header Compression (RFC 2507)

The detailed operation of the RFC 2507 header compression protocol is specified in IETF RFC 2507 [6]. The mechanisms related to error recovery and packet reordering are also described in RFC 2507. These mechanisms shall be included in the functionality of the header compression supported by PDCP. The implementation of the RFC 2507 header compression functionality is not covered in this specification and is left to the implementation.

5.1.2.1
Context identifiers

Context identifiers for RFC 2507 shall only be included in the RFC 2507 packet types format, as defined in [6].

5.1.2.2
Mapping of PID values for RFC 2507

PID values shall be mapped to the RFC 2507 header compression packet types in the order presented in Table 2 below where "n" is the number of PID values already mapped to other protocol packet types.

Table 2: Mapping of PID values for RFC 2507 header compression protocol

	PID value
	Optimisation method
	Packet type

	n+1
	RFC 2507
	Full header

	n+2
	RFC 2507
	Compressed TCP

	n+3
	RFC 2507
	Compressed TCP non-delta

	n+4
	RFC 2507
	Compressed non-TCP

	n+5
	RFC 2507
	Context state


5.1.2.3
Management of Full Header transmission

Transmission of a full header packet may be controlled by the lower layer information.

For a TCP stream, if the PDCP receives from lower layer the information of failed transmission of a single packet, the PDCP may send the next packet as a full header.

For a non-TCP stream, if the PDCP receives from lower layer the information of successful transmission of a full header packet, the PDCP may stop sending a full header packet that contains the same full header as the previously transmitted one.

5.1.3. 5.1.3
Robust Header Compression (RFC 3095)

The detailed operation of the, "RObust Header Compression (ROHC)" protocol is specified in IETF RFC 3095 [8].

5.1.3.1
Context identifiers

Context identifiers for RFC 3095 shall only be included in the RFC 3095 packet types format, as defined in [8].





5.1.3.2



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.1.3.3
Mapping of PID values for RFC 3095 
The following PID value shall be mapped to the RFC 3095 header compression protocol as presented in the table where n is the number of PID values already assigned to other protocol packet types.

Table 4: Mapping of PID values for RFC 3905 header compression protocol

	PID value
	Optimisation method
	Packet type

	n+1
	RFC 3095
	RFC 3095 packet format
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