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1. Introduction
During the middle of May 2006, discussions took place on the RAN2 reflector w.r.t. the usability of the “CID in PID” protocol option in 25.323 [1]. 

In this contribution we summarise the situation w.r.t:


Section 2: clarity of the specification


Section 3: usefulness of the feature


Section 4: complexity

Finally in section 5 we propose a way forward.

2. Clarity of the specification

Ref [1] section 5.3.1.1 specifies 2 possibilities w.r.t. how to signal ROHC CID’s in PDCH: 
1. Mapping of PID values for RFC 3095 with CIDs in PDCP PDU Header
2. Mapping of PID values for RFC 3095 with CIDs within ROHC packet format

The second method is clear in that only one PID is used for all ROHC packets. As such the data part of the PDCP PDU will contain the unaltered ROHC compression output.
The first option is described in section 5.1.3.2:
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ROHC packets can contain both feedback and forward data. Both feedback and forward data will normally contain their own CID. The description in 5.1.3.2. is not clear on how to handle the situation when multiple CID’s are included in the specification. Different implementation options exist, some examples:
1. PID indicates CID for compressed headers only, not for feedback
2. PID indicates CID for the first place in ROHC where there is add-CID (whether header or feedback) 
3. PID indicates CID for all CIDs in ROHC, i.e. ROHC can only piggyback feedback with the same CID as the compressed header, both add-CID octets are removed from the ROHC packet 
4. Piggybacking of feedback is not allowed, PID indicate the CID of the feedback or the compressed header

Example 2 will lead to the most efficient behaviour, and example 4 introduces the most restrictive approach.
The sentence “If this method is configured by upper layers, PDCP shall not introduce CIDs in the ROHC packet format” rules out options 1 and 2. However in offline discussions, there were several supporters for these interpretations.
Conclusion 1: 
The option to include CID’s in the PID is not clearly described in the specification.
3. Usefulness of the feature

As was already indicated on the reflector, the option to include CID’s in the PID only brings gains in some limited cases:
a) If only ROHC is used on a RB and the RB is not configured to support lossless relocation or lossless DL RLC PDU size change (assumed to be typical case for VOIP services), there is no gain when using this option.
b) This option provides a gain in two less frequent cases:

1. Both RFC2507 and ROHC are configured for one RB. Although this case could happen in Rel5/6, it is expected that support for ROHC TCP will be required in the near future. This would remove the need for supporting RFC2507 and thus remove any gain brought by this option.
· This case is not considered very likely because normally VOIP and TCP are not handled with the same QOS/on the same RB.

· The PDCP header contains a 5 bit PID (0..31). The first 6 values will be taken by RFC2507, which leaves potentially 26 values for CID’s. Assuming the “no CID” encoding from the NEC CR’s, 25 “real CID values” are remaining. Thus for Max_CID < 26, it will be possible to remove the CID encoding from the ROHC header. 
· Which CID can be removed depends on the interpretation of the specification. E.g. if the solution proposed by R2-061536 is adopted, the gain is only achieved for ACK-only and data-only packets, not for combined data+ACK packets.

· The gain obtained by the removal from the ROHC header is:

· Max_CID = 1:            
No gain (no overhead in ROHC)

· 2 <= Max_CID < 26    1 octet (either add-CID octet or large CID octet of size 1)

· 26 <= Max_CID         
The CID-option cannot be used anymore (this is not really clear from the specifications, but is our current assumption; this should be clarified as part of a corrective CR)
2. Only ROHC is configured on a RB and the RB is configured to support lossless relocation or lossless DL RLC PDU size change.
· This case is not considered very likely because there does not seem to be a need to configure lossless RB functionality for a VOIP service.

· Again the amount of gain depends on the value configured for “Max_CID” (10.3.4.1a). Since in this case there are no PID’s used for RFC2507, there is a 1 octet gain for the Max_CID range:  2 <= Max_CID <= 32
Conclusion 2: 
This option provides a 1 octet gain for a part of the transmissions, for a part of the Max_CID range, in 2 less frequent cases:

1. Temporarily (until the ROHC TCP profile is introduced), in case of combining RFC2507 and RFC3095 on the same RB.

2. In case a RB is configured with support for lossless relocation or lossless size change and ROHC is used.
4. Complexity

In order to allow the normal packet parser in the ROHC receiver, this means that a separate layer needs to be introduced which removes/adds the Add-CID octet, or the 1-octet “large-CID” from/to the ROHC header. Note that these octets are not the first octets of the ROHC header, but are present somewhere in the beginning.
UTRAN’s do not have to implement this option if they do not use it, but UE’s would always have to support this option when they support a compression algorithm.

5. Proposed way forward

Based on the above, it is proposed to remove the option to include the CID in the PID. The corresponding CR’s were already distributed once on the RAN2 reflector on 17-05-2006 and the CR for 25.322 is included for reference at the end of this contribution.
6. References

[1]:
Packet Data Convergence Protocol (PDCP) specification 
25.323; v.6.6.0
3GPP TSG-RAN WG2 Meeting #53 
Draft (0) Tdoc (
R2-06xxxx
Shanghai, China, 8th-12th May 2006

	CR-Form-v8

	CHANGE REQUEST

	

	(

	25.323
	CR
	Draft
	(

rev
	-
	(

Current version:
	5.5.0
	(


	

	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:
(

	Removal of CID indication in PDCP PID

	
	

	Source:
(

	NEC

	
	

	Work item code:
(

	RANimp-RABSE5
	
	Date: (

	17/05/2006

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-5

	
	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)
Rel-8
(Release 8)



	
	

	Reason for change:
(

	A ROHC packet can contain:

1. one CID for compressed header

2. one or more CIDs for feedback

3. one CID for compressed header and one or more CIDs for feedback.

When PDCP is configured with PDCP headers and ROHC and the option to indicate ROHC CID in the PDCP header (CID_INCLUSION_INFO is set to true), it is specified that the CIDs are represented by the PID field and removed from ROHC packets but :

· the PID field indicates one CID only

· the PID field does not indicate if the CID is for compressed header or feedback

The use of PDCP headers is only necessary when both RFC3095 and RFC2507 are used on the same radio bearer.

	
	

	Summary of change:
(

	The option to remove CIDs from ROHC packets and indicate CID value in PDCP PID is removed.

Impact analysis:

This CR has impact to PDCP using ROHC, configured with PDCP headers and ROHC CID indicated in PID field of PDCP.

If the UTRAN and the UE do not take this CR, the UTRAN may use the removed  configuration option where the format of PDCP/ROHC is ambiguous. If UTRAN and UE implementations interpret the CID to PDU mapping differently, ROHC packets (with compressed header and/or feedback) can be permanently discarded at the receiver.

If the UTRAN takes this CR into account and not the UE, there will be no problem.

If the UE takes this CR into account and not UTRAN, the UTRAN may use  the removed configuration option which the UE does not support, and ROHC packets (with compressed header and/or feedback) can be permanently discarded at the receiver.

	
	

	Consequences if 
(

not approved:
	When PDCP is configured with PDCP headers, with ROHC, and with indication of ROHC CID in the PDCP header, if UE and UTRAN implementations interpret the CID to PID mapping differently, ROHC packets (with compressed header and/or feedback) can be permanently discarded at the receiver.

	
	

	Clauses affected:
(

	5.1.1, 5.1.3.1, 5.1.3.2, 5.1.3.3, 5.1.3.5

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	25.331

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 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
Header Compression

The header compression protocol is specific to the particular network layer, transport layer or upper layer protocol combinations e.g. TCP/IP and RTP/UDP/IP. The network layer protocol type, e.g. IP or PPP, is indicated during PDP context activation as defined in [1]. The header compression protocols and their parameters are configured by upper layers for each PDCP entity. Compressor and decompressor initiated signalling between peer PDCP entities, during operation, is accomplished through in-band signalling.

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.

- if RFC3095:

-
distinguish different contexts for 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 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

	
	
	

	
	
	

	11
	Method C
	Packet Type 1 of Method C

	12
	Method C
	Packet Type 2 of Method C

	13...31
	Unassigned value
	-


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
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

The context of the RFC 3095 protocol is defined in [8]. RFC 3095 can be configured to support one or several contexts. Each context is identified by a value known as the context identifier (CID).



5.1.3.2
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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



5.1.3.4
RFC 3095 Segmentation

The RFC 3095 protocol supports segmentation. The segmentation:

-
can vary on a packet-by-packet basis; and

-
does not add any overhead to packets that are not segmented.
The Segmentation option of RFC 3095 shall:

-
not be used when RLC is configured in non-transparent mode [5], in which case the MRRU (maximum reconstructed reception unit) shall be set equal to 0;

-
only be used when RLC is configured in transparent mode and the PACKET_SIZES_ALLOWED is used to configure ROHC packet sizes;

-
be applied if the produced packet does not fit the largest packet as indicated by PACKET_SIZES_ALLOWED.

5.1.3.5
Protocol Parameters

RFC 3095 has two types of parameters [8]:

-
configuration parameters: these are mandatory and must be configured between compressor and decompressor peers.

-
implementation parameters: these are optional and, when used, stipulate how RFC 3095 operates.

These parameters are categorized in four different groups, as defined below:

-
M:
Mandatory and configured by upper layers.

-
MO: Parameters that must be supported and when used can only be configured or triggered by upper layers.

-
O: Optional RFC 3095 parameters that are not configured by upper layers. They may be used locally (i.e. UTRAN and/or in UE) for RFC 3095.

-
N/A: These are not used in RFC 3095.

The usage and definition of the parameters shall be as specified below.


-
MAX_CID (M): This is the maximum CID value that can be used. One CID value shall always be reserved for uncompressed flows.

-
LARGE_CIDS: This is not configured by upper layers but inferred from the configured value of MAX_CID according to the following rule:


If MAX_CID > 15 then LARGE_CIDS = TRUE else LARGE_CIDS = FALSE.

-
PROFILES (M): Profiles are used to define which profiles are allowed to be used by the UE in uplink. In downlink, all the profiles defined in [8] shall be supported.

-
FEEDBACK_FOR (N/A):

-
MRRU (M): Segmentation is not used by default.

-
NO_OF_PACKET_SIZES_ALLOWED (O).

-
PACKET_SIZES_ALLOWED
(MO): This parameter, if configured, governs which packet sizes in bytes may be used by RFC 3095. Thus, packet sizes not in the set of values for this parameter shall not be used.

-
PAYLOAD_SIZES (O).

-
NO_OF_PACKET_SIZES_USED (O).

-
PACKET_SIZES_USED (O).

-
CONTEXT_REINITIALIZATION (MO).

-
MODE (O).

-
CLOCK_RESOLUTION (O).

-
REVERSE_DECOMPRESSION_DEPTH (M): Default value is that reverse decompression is not used.
5.1.3.6
Configuration by RRC

If the variable "PDCP_ROHC_TARGET_MODE" [2] is stored in the UE, and if applicable for the ROHC profile applied, the de-compressor shall only perform the operational state transitions defined in [8] to the stored mode.

If the variable "PDCP_ROHC_TARGET_MODE" [2] is not stored in the UE, the de-compressor shall not restrict the operational state transitions defined in [8].
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