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1. Introduction
During the PDCP conference call on September 18, 2007, there was a discussion on whether some profiles would be mandatory for the UE to support and, if so, how this would be specified. However, no conclusion could be reached.
The purpose of this document is to move forward this discussion towards a way forward that is acceptable to RAN2 on how to specify support for ROHC profiles in TS 36.323 ‎[1].

For convenience, the appendix provides some information on all of the ROHC profiles that are relevant to this document, as extracted from R2-073223 ‎[2].

2. Support for RoHC Profiles in LTE PDCP
In the discussion about what profiles the UEs shall support, and whether support is mandatory or not, we propose to address each profile individually or in subsets.

We also propose to address this topic based on four different aspects:

· type of protocol headers for which PDCP specification includes header compression support;

· type of protocol headers for which the UE should provide mandatory ROHC support; 

· for the mandated ROHC support, what version of the profile the UE shall support;
· whether the mandated support is dependent on other considerations, e.g. IMS capability.

When the version of the profile is not relevant and when only what protocol headers a profile can compress is of relevance, the short form is used of the Profile ID is used (e.g. 0x01 for both versions of the RTP profile); otherwise, a profile is identified using its complete Profile ID (e.g. 0x0001 from RFC3095, or 0x0101 for the corresponding ROHCv2 version, both compressing RTP headers).

The table in the appendix lists the Profile IDs.
2.1. Baseline for header compression support

Previous RAN2 agreements on header compression ‎[1] include:

· Header compression and decompression in PDCP is based on ROHC;

· ROHC framework is based on RFC4995;

· TCP header compression is based on the ROHC-TCP profile, RFC4996.

In accordance to the minutes of the PDCP conference call:

Conclusion: A baseline should be that LTE supports both ROHCV1 and ROHCV2 are supported. Different alternative proposals for mandatoriness of ROHC V1/V2 and the necessary profiles in order to start the discussion in RAN2#59bis based on a limited number of alternatives should be initiated by email.
Proposal one: The PDCP LTE will specify support for both RFC3095-based and ROHCv2 profiles.

2.2. What protocol header to compress
This section lists a number of different alternative to describe what type of protocol headers are supported, and whether this support if mandatory or not, in the form of “capabilities”. 

Note: for all the alternatives below, it is assumed that that if at least one profile is mandatory in the UE, then profile 0x0000 (no compression) shall also be supported by the UE.
Capability A)

The UE is not mandated to support any header compression, i.e. support for any ROHC profile is an optional feature for the UE.

Note: the exchange of UE capabilities and/or “negotiation” of supported profiles at establishment of RRC connection is necessary.
Capability B)
The UE is mandated to provide only minimal ROHC capability, i.e. to support compression of at least the IP headers using profile 0x04. Support for other profiles is optional.

Note: the UE can thus guarantee a minimum level of compression support, at a low implementation cost; however, this is an in-between” type of solution, whereas compression is never optimal for simple UEs.
Capability C)

The UE is mandated to support ROHC profiles for real-time services (i.e. profiles 0x01 for RTP, 0x02 for UDP and 0x04 for IP); profiles for best-effort services (i.e. profiles 0x03 for ESP and 0x06 for TCP) are optional.
Note: there is thus always a guarantee that ROHC is always available for services that benefits most from header compression.
Capability D)

The UE is mandated to support ROHC profiles for both real-time services (i.e. profiles 0x01 for RTP, 0x02 for UDP and 0x04 for IP) and for best-effort services (i.e. profiles 0x03 for ESP and 0x06 for TCP). Note: one possible variant is to leave the ESP profile optional.

Note: there is thus always a guarantee that ROHC is always available for any type of service; however, this comes at a certain implementation cost.

2.3. Proposed way forward

To define support for ROHC in the LTE PDCP specifications, it may be useful to specific the above capabilities in association with another characteristic of the UE, for example whether the UE is IMS-capable or not.
Proposal two: 
IMS-capable LTE UEs shall have capability C) as described above. Non-IMS capable LTE UEs shall have capability A) as described above.

In other words:

An IMS-capable UE shall support profiles 0x0000 (uncompressed) ‎[4], 0x0Y01 (RTP/UDP/IP), 0x0Y02 (UDP/IP) and 0x0Y04 (IP). An IMS-capable UE can include support for other profiles as part of the UE capabilities exchange; in this case, the PDCP can be configured by upper layers to use these profiles.
Support for any ROHC profiles is an optional feature for UEs without IMS capabilities; if the UE supports one or more ROHC profile, it is included as part of the UE capabilities exchange, which is then used by upper layers to configured header compression in the PDCP.
Note: “Y” above means “version”. See proposal 3 below.
The gain of compressing the RTP/UDP/IP header for IMS services such as VoIP is the main argument for the above proposal.
Proposal three: 
It is proposed that one version of the profiles is mandatory, leaving the other version optional, for the proposal 2 above.

Proposal four: 
It is proposed that RoHCv2 be mandatory in proposal 3 above (i.e. it is proposed that “Y” equals “1”), based on technical merits of the specification; however, making RFC3095-based profiles mandatory in proposal 3 above (I.e. making “Y” equals “0”) is equally acceptable in our view.

We have a small preference for making RoHCv2 profiles mandatory and leaving RFC3095-based profiles optional, based on technical merits of the RoHCv2 profiles such as improved robustness, lower and more predictable memory consumption, less processing requirements and lower implementation complexity when compared to RFC3095-based profiles. 

However, mandatory support for RFC3095-based profiles and leaving RoHCv2 profiles optional in proposal 2 above is most certainly an acceptable way forward as well, especially if this view can help generate wider endorsement of a resolution on this topic by other companies.

3. Conclusion
It is proposed that RAN2 discusses the detailed proposals described in this contribution:

Proposal one: The PDCP LTE will specify support for both RFC3095-based and ROHCv2 profiles.

Proposal two: 
IMS-capable LTE UEs shall have capability C) as described above. Non-IMS capable LTE UEs shall have capability A) as described above.

Proposal three: 
It is proposed that one version of the profiles is mandatory, leaving the other version optional, for the proposal 2 above.

Proposal four: 
It is proposed that RoHCv2 be mandatory in proposal 3, based on technical merits of the specification; however, making RFC3095-based profiles mandatory in proposal 3 above is equally acceptable in our view. 
Upon agreement in RAN2, Ericsson can contribute with further text proposal.
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5. Appendix - Additional information on ROHC profiles
5.1. Existing RoHC Profiles Relevant to LTE

The table below lists all existing profiles available to the RoHC framework.

	Profile ID
	Profile Name
	Compression of
	Smallest Header Size

(IPv4, IPv6)
	Maximum

Reordering

Depth

	Maximum Consecutive Losses

	Ref

	0x0000
	Uncompressed
	No compression
	N/A
	any
	any
	‎[4]


	0x0001
	RoHC RTP
	RTP/UDP/IP
	(1/3) octets
	1
	14
	‎‎[6]

 REF _Ref174766416 \r \h 
 \* MERGEFORMAT ‎[9]

	0x0002
	RoHC UDP
	UDP/IP
	(1/3) octets
	0
	15
	‎[6]

 REF _Ref174766416 \r \h 
 \* MERGEFORMAT ‎[9]

	0x0003
	RoHC ESP
	ESP/IP
	(1/3) octets
	1
	14
	‎[6]

 REF _Ref174766416 \r \h 
 \* MERGEFORMAT ‎[9]

	0x0004
	RoHC IP
	IP
	(1/3) octets
	0
	15
	‎[6]

 REF _Ref174766416 \r \h 
 \* MERGEFORMAT ‎[9]

	0x0006
	RoHC-TCP
	TCP/IP
	(6/6) octets
	4
	11
	‎[5]

	0x0007
	N/A
	RTP/UDP-Lite/IP
	(3-5/3-5) octets
	1
	14
	‎

 REF _Ref161544126 \r \h 
 \* MERGEFORMAT ‎[8]

	0x0008
	N/A
	UPD-Lite/IP
	(3-5/3-5) octets
	1
	15
	‎[8]

	0x0101
	RoHCv2 RTP
	RTP/UDP/IP
	(1/3) octets
	Dynamically configurable:

[max reordering, max losses]

[1, 15]

[4, 12]

[8,   8]

[12, 4]
	‎[10]

	0x0102
	RoHCv2 UDP
	UDP/IP
	(1/3) octets
	
	‎[10]

	0x0103
	RoHCv2 ESP
	ESP/IP
	(1/3) octets
	
	‎[10]

	0x0104
	RoHCv2 IP
	IP
	(1/3) octets
	
	‎[10]

	0x0107
	N/A
	RTP/UDP-Lite/IP
	(3-5/3-5) octets
	
	‎[10]

	0x0108
	N/A
	UDP-Lite/IP
	(3-5/3-5) octets
	
	‎[10]


There are no reasons to support profiles for UDP-Lite; these profiles are grayed out in the table above. Support for the RoHC-TCP profile (RFC4996 ‎[5]) is optionally supported for the compression of TCP/IP headers in LTE PDCP ‎[1] (as agreed during RAN2#58bis in Orlando, from contribution R2-072561 ‎[2]); this profile is highlighted in the table above. The uncompressed profile, of which only one version exist and is part of the RoHC framework in RFC4995 ‎[4], is also highlighted and is not addressed either in this contribution.
5.2. IETF Status of RoHC work items
The RoHCv2 work item is well advanced and should be completed by the RoHC WG by early 2007Q4. The authors have indicated that an updated version of the working draft will be available for working group last-call by late September. 


















































































































































































� Reordering with respect to other packets of the same IP flow, i.e. independently of other compressed flows.


� Losses with respect to one single IP flow, i.e. not the combined losses for the entire RoHC channel. 


� Both RFC3095 � REF _Ref153352869 \r \h ��‎[7]� and � REF _Ref174772434 \r \h ��‎[4]� defines the Uncompressed profile, but the definition in � REF _Ref174772434 \r \h ��‎[4]� is preferred.


  Both definitions are entirely equivalent and compatible with each other. 





