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1
Introduction
The Robust Header Compression protocol is used in the PDCP layer of the LTE E-UTRAN protocol stack.  The use of ROHC is specified in 3GPP TS 36.323 [1].  However there is misalignment between this 36.323 specification and the 36.331 specification.  The first part of this paper explains this misalignment and proposes two small change in IEs for sections 6.3.2 and 6.3.6 of the RRC specification [2].  
Then the signalling of the ROHC profiles is looked at in detail to consider the number of bits required for the PDCP-Configuration IE in section 6.3.2 of the RRC specification [2]. 
2
Support for ROHC
2.1
ROHC profiles in the UE-Capability IE

The UE-EUTRA-Capability IE includes the PDCP parameters supported by the UE.  In particular, this includes the list of supported ROHC profiles.  The list of profiles that it is possible for the UE to support should be the list of profiles in Table 5.2.1.1 in the PDCP specification [1].  However, profile 0x0102 is missing from the list in the UE-EUTRA-Capability IE.  It is proposed that this should be corrected and the corresponding ASN.1 text revison is included.


Proposal 1:  Add profile 0x0102 to the UE-EUTRA Capability IE.  
2.2
MAX_CID
The highest context identifier value (MAX_CID) to be used by the UE compressor has been included in the ASN1 text in 36.331 [1] as two separate integers in the PDCP-Configuration IE (maxCID-UL and maxCID-DL).  However it is stated in the PDCP specification [2], in section 5.3.2, that there is “one set of parameters for each channel, and the same values shall be used for both channels belonging to the same PDCP”.  (There is one uplink channel and one downlink channel.)  For alignment with this text in 36.323 it is proposed that there is one maxCID integer in the PDCP-Configuration IE.  The corresponding ASN.1 text revision has also been included. 

Proposal 2:  There is one maxCID integer in the PDCP-Configuration IE.  
3
Signalling of ROHC profiles in RRC 36.331
The radio resource control information elements section in 36.331 contains the IE PDCP-Configuration which includes the details of how to signal the header compression configuration using the headerCompression element.  The headerCompression element contains the maxCID-UL and DL integers (explained in section 2.2 above) and profiles which contains the profileInstances.   The definition of a profileInstance was changed in response to R2-081480 [3] and a statement was added to clarify that if two versions of the same profile are configured, the profile with the highest version should be used.  This is important because the profiles to be used are configured in RRC but when the profile is identified in the ROHC packets, it is identified by the least significant 8 bits only.  The version must be uniquely determined in the configuration in RRC.
The profileInstance as specified in the RRC specification [2] is a 16 bit integer – i.e. the whole profile identifier.  There are currently 6 different profiles that could be configured (assuming configuration of one version per profile).  A PDCP entity is configured for each radio bearer that is configured.  The information that is used to set up the radio bearer is the information carried in a SAE Bearer Level QoS Parameters IE (see S1AP [4]) which does not indicate the protocols that are likely to be used over that bearer.  Therefore, it is probable that a PDCP entity will be configured to support most, if not all, of the ROHC profiles available at both the eNB and the UE.  Even if the configuration of profile 0 is assumed, this means that a PDCP-configuration IE is relatively likely to include configuration of 5 profiles which would require 80 bits.  If configuration of profile 0 is not assumed, then a further 16 bits would be required.
These 80 (or 96) bits would be required for the configuration of every PDCP entity.  In addition, it was noted at RAN2#62 that there may be a need to reconfigure the ROHC profiles in use on handover (if the source and target eNB do not support the same versions of profiles) see R2-082242 [5].  This would be done for every data bearer that exists at the time of the handover.
The following alternatives are proposed to reduce the number of bits needed for ROHC profile configuration.

3.1
Bitmap/Boolean As Per the UE-EUTRA Capability IE

The UE-EUTRA-capability IE in the RRC specification [2] uses a Boolean value for each of the profiles available.  The same could be done for configuring the profiles to be used by the UE, as shown in Figure 1.
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Figure 1: Configuration by Bitmap As Per the UE-EUTRA Capability IE
The ASN1 would be the same as the (corrected) ASN1 in the UE-EUTRA Capability IE.  The statement that ‘if  2 profiles with the same 8 LSB’s are signalled, only the profile corresponding to the highest value should be applied’ would be needed.

Option 1: Use a simple bitmap to indicate the profiles that should be used (as per the UE-EUTRA Capability IE).
3.2
Separation of Profile and Version

Indicating the profile and the version can be seen as separate pieces of information (note: there are currently at most two versions per profile).  
Use of Profile:  For each profile there could be a bitmap of length n (with n being the number of profiles (excluding profile 0)) with a 1 or a 0 indicating whether or not the profile should be used.  
Version of Profile: For each profile there could be a version field to indicate which version of the profile to use.  

[image: image2.emf]0 1 1

1 1 0 1 0 Use of profile

profile 06 01 04 03 02

0 0 Version of profile


Figure 2: Configuration by Separation of Profile and Version

There are three possible ways to encode profile and version information which are shown in the ASN1 options below:

Option 2: The length of the version field is the same for each of the 5 profiles:




profiles






SEQUENCE (SIZE(5)) OF SEQUENCE {





rohc-Profile





BOOLEAN,





rohc-Version





INTEGER (0..1)
OPTIONAL, -- Cond rohc-Profile  



}
Option 3: Vary the length of the bitmap using a SIZE such that the bitmap only extends as far as the highest numbered profile in use:




profiles






SEQUENCE (SIZE (1..maxROHC-Profile)) OF SEQUENCE {





rohc-Profile





BOOLEAN,





rohc-Version





INTEGER (0..1)
OPTIONAL, -- Cond rohc-Profile  



}

Option 4: Set the length of the version field according to the profile in question:



profiles






SEQUENCE {




profile0x01

BOOLEAN, 




version0x01
INTEGER (0..1)





OPTIONAL, -- Cond use profile0x01



profile0x02

BOOLEAN, 




version0x02
INTEGER (0..1)





OPTIONAL, -- Cond use profile0x02



profile0x03

BOOLEAN, 




version0x03
INTEGER (0..1)





OPTIONAL, -- Cond use profile0x03



profile0x04

BOOLEAN, 




version0x04
INTEGER (0..1)





OPTIONAL, -- Cond use profile0x04



profile0x06

BOOLEAN,



}

3.3
Assessment of the Options

The specification of configuration of ROHC profiles should be assessed against the following criteria:

1. The number of bits needed to configure the different number of profiles

2. The ability to easily add new profiles

3. The ability to add new versions of profiles to the specifications

4. Whether the specification enforces the configuration of only one version per profile or whether the note about using the highest version is needed

The current specification and the four alternative options listed above are assessed in Table 1.

	
	Full Profile Identifier (as per current specification)
	Option 1 Bitmap (as per UE-EUTRA Capability IE) 
	Option 2
	Option 3
	Option 4

	1 profile configured
	20 bits
	9 bits
	6 bits
	6 – 13 bits
	5 - 6 bits

	2 profiles configured
	36 bits
	9 bits
	7 bits
	8 – 13 bits
	6 – 7 bits

	3 profiles configured
	52 bits
	9 bits
	8 bits
	10 – 13 bits
	7 – 8 bits

	4 profiles configured
	68 bits
	9 bits
	9 bits
	12 – 13 bits
	8 – 9 bits

	5 profiles configured
	84 bits
	9 bits
	10 bits
	13 bits
	9 bits

	Addition of new profile
	No change to ASN1;
Configuration requires 16 extra bits
	Addition of Boolean to ASN1;
Requires 1 extra bit
	Change to list length in ASN1;
Requires 2 extra bits
	No change to ASN1;
Requires 2 extra bits 
	Add new profile to ASN1;
Requires 1 extra bit

	Addition of new version
	No change to ASN1;
No extra bits required
	Addition of Boolean to ASN1;
Requires 1 extra bit
	Change integer range to 0 to 3 in ASN1;
Requires 5 extra bits
(unless addition of version to profile 0x06 in which case, no change)
	Change integer range to 0 to 3 in ASN1;
Requires 5 extra bits
(unless addition of version to profile 0x06 in which case, no change)
	Change integer range to 0 to 3 in ASN1 (or change BOOLEAN to SEQUENCE if profile 0x06);
Requires 1 extra bit

	Needs statement about use of highest profile version
	Yes
	Yes
	No
	More than 5 profiles could theoretically be sent but would have no meaning so a different statement would be needed.
	No


Table 1: Comparision of Options for Configuring ROHC Profiles
4
Conclusion
In this document we firstly discuss the correction to the UE-EUTRA Capability IE and discuss the maxCID integer in the RRC specification and propose that there is one maxCID integer in the PDCP-Configuration IE so that it aligns with the PDCP specification agreements.  Secondly we discuss the different ways in which it is possible to specify the configuration of the ROHC profiles in the PDCP-Configuration IE and assess the options based on the number of bits needed, extensibility and the need for the statement about using the highest profile version.. It is proposed that the following be agreed:

Proposal 1:  Add profile 0x0102 to the UE-EUTRA Capability IE.  

Proposal 2:  There is one maxCID integer in the PDCP-Configuration IE.  
There are four options for the specification of the ROHC profiles.  We propose that the four options are discussed and one is agreed.  We have preference for option 4 and a text proposal is included below.
Beginning of Text Proposal
–
PDCP-Configuration
The IE PDCP-Configuration is used to set the configurable PDCP parameters for data radio bearers.

PDCP-Configuration information element
-- ASN1START

PDCP-Configuration ::=



SEQUENCE {


discardTimer





INTEGER (0)






OPTIONAL,  -- range FFS

rlc-Mode






CHOICE {



rlc-AM







SEQUENCE {




statusReportRequired



BOOLEAN,




flushTimer






ENUMERATED {ffs}



},



rlc-UM







SEQUENCE {




pdcp-SN-Size





ENUMERATED {len7bits, len12bits}



}


},


headerCompression




CHOICE {



notUsed







NULL,



rohc







SEQUENCE {





maxCID







INTEGER (1..16383)



DEFAULT 15,





profiles






SEQUENCE {





profile0x01

SEQUENCE {
use0x01 BOOLEAN, 












version0x01
INTEGER (0..1)
OPTIONAL, -- Cond use0x01 }





profile0x02

SEQUENCE {
use0x02 BOOLEAN, 












version0x02
INTEGER (0..1)
OPTIONAL, -- Cond use0x02 }





profile0x03

SEQUENCE {
use0x03 BOOLEAN, 












version0x03
INTEGER (0..1)
OPTIONAL, -- Cond use0x03 }





profile0x04

SEQUENCE {
use0x04 BOOLEAN, 












version0x04
INTEGER (0..1)
OPTIONAL, -- Cond use0x04 }





profile0x06

BOOLEAN




}


}


}

}

-- ASN1STOP

	PDCP-Configuration field descriptions

	pdcp-SN-Size

Indicates the length of the PDCP Sequence Number as specified in [8].

	maxCID
Highest context ID number to be used in the uplink and downlink by the UE compressor.

	


	profiles

Profiles used by both compressor and decompressor (FFS) in both UE and UTRAN. Profile 0 shall always be supported and may always be used even if it is not listed.

	


	profile0x0n

Indicates which of the different profiles is being configured (mapped to the 8 least significant bits of the profiles identifiers listed in [8])

	use0x0n

Indicates whether profile 0x0n is in use

	version0x0n

Indicates the ROHC version of profile 0x0n to use (mapped to the 8 most significant bits of the profile identifiers listed in [8])


Next Text Proposal
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used %%

UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


rlc-Parameters





RLC-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measurementParameters



MeasurementParameters,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-UTRA-FDD-Parameters



OPTIONAL,



utraTDD128






IRAT-UTRA-TDD128-Parameters



OPTIONAL,



utraTDD384






IRAT-UTRA-TDD384-Parameters



OPTIONAL,



utraTDD768






IRAT-UTRA-TDD768-Parameters



OPTIONAL,



geran







IRAT-GERAN-Parameters




OPTIONAL,



cdma2000-HRPD





IRAT-CDMA2000-HRPD-Parameters


OPTIONAL,



cdma2000-1xRTT





IRAT-CDMA2000-1xRTT-Parameters


OPTIONAL


}

}

AccessStratumRelease ::=


ENUMERATED {











rel8, spare7, spare6, spare5, spare4, spare3,











spare2, spare1}

PDCP-Parameters ::=




SEQUENCE {


supportedROHCprofiles



SEQUENCE {



profile0x0000





BOOLEAN,



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

INTEGER (1..2)






-- value range FFS
}

End of Text Proposal
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