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Background

The following considerations of the specified PDCP and especially RFC 2507 behaviour are important for the described unclarity:

· While compressing or decompressing RFC 2507 stores IP-headers (TCP/IP or UDP/IP or IP or...) as contexts for later use. 

· The memory available in the UE for storage of these contexts is a UE capability signaled to UTRAN (Max header compression context space). The values are: 512, 1024, 2048, 4096, 8192 octets

· The maximum number of contexts, which can be used in the compressor and decompressor, are signaled per RB in RB Setup (PDCP Info) in the IEs TCP_SPACE and NON_TCP_SPACE for TCP and non-TCP packet streams, respectively. The minimum values are 4 contexts for TCP streams and 4 for non-TCP streams, default value is 15.

· The maximum size of a context is given by the maximum size of the IP-header that might be compressed. It is signaled per RB in RB Setup in the IE MAX_HEADER. The minimum value is 60 octets; a typical value is 168 octets, which is also the default.

· Form the above, a typical configuration of one PDCP entity could be: 
MAX_HEADER = 168
NON_TCP_SPACE = 3 (gives 4 non-TCP contexts)
TCP_SPACE = 3 (gives 4 TCP contexts)

· Calculating the memory requirement for one default PDCP entity: 10752 octets =
168 octets Header Size * (16 TCP + 16 non-TCP) * 2 (Compressor in UL and Decompressor in DL)
This is also the configuration used in test cases for PDCP in 34.123.

· Calculating the memory requirement for one typical PDCP entity: 2688 octets =
168 octets Header Size * (4 TCP + 4 non-TCP) * 2 (Compressor in UL and Decompressor in DL)

· Calculating the memory requirement for one minimal PDCP entity: 960 octets =
60 octets Header Size * (4 TCP + 4 non-TCP) * 2 (Compressor in UL and Decompressor in DL)

· No UE capability allows setup of a default RFC 2507 entity used in the test cases.

· UEs with the capability (Max HC context space)  < 4096 octets have not enough memory for a single typical PDCP entity

· UEs with maximum capability (8192 octets) have enough memory for 3 typical PDCP entities.

Possible interpretations of the standard

Interpretation 1 “Static allocation”

The UE allocates the complete memory for the maximum possible contexts for one RFC 2507 entity at the time the RFC 2507 entity is setup.

From the UE implementation point of view, this is the easiest but also the most memory consuming interpretation. The following questions arise:

· Do we accept the restrictions on the number of PDCP entities and possible size of compressed headers, as calculated above?

· What does a UE do, when a configuration exceeds its capability? Currently there is nothing in RRC.

Interpretation 2 “Dynamic allocation”

The UE allocates memory for contexts in RFC 2507 only when the context is setup during compression or decompression.

That would allow a UE to accept configurations whose maximum memory requirement exceeds the UE capability. That would also save memory, e.g. when a PDCP entity only carries TCP-streams no memory would be required for non-TCP streams although NON_TCP_SPACE was configured to 3 or higher.

The following question arise:

· What does a UE do, when during compression it runs out of memory? In the compressor it can cope the situation by not setting up another context, but in the decompressor?

· This solution would require a memory management for allocated contexts over all PDCP entities (all RFC 2507 entities) of a UE (in UE and UTRAN)! Is this acceptable?

Proposal

It is proposed to adopt the “static allocation” solution and clarify TS 25.331 and TS 25.306 accordingly without restricting any implementation.

Rationale: 

· Nothing in the current specifications specifies the use of  “dynamic allocation” as described above in interpretation 2. 

· Also, the “dynamic allocation” solution bears problems that may lead to unrecoverable errors in PDCP. 

· Specifying the “static allocation” solution as proposed in the provided CRs would have no negative impact on “dynamic allocation” Rel99 implementations.

· In the “static allocation” solution the UE behaviour is well defined and predictable from UTRAN point of view. 

The proposed changes are:

For all Releases: Specify in TS 25.306 how the UTRAN controls that the UE capability "Maximum header compression context space" is never exceeded.
For Rel99 and Rel4: Include a note in TS 25.331 stating that UE behaviour is unspecified when the configured maximum header context space exceeds the UE capabilities.

For Rel5: Change TS 25.331 chapter 8.6.4.10 “PDCP Info” so that when the configured maximum header context space exceeds the UE capabilities, the variable INVALID_CONFIGURATION is set to TRUE.

For Rel5: Extend the value range of the UE capability “Max HC context space” by values 16384, 32768, 65536 and 131072 and eliminate the value 512.
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8.6.4.10
PDCP Info

If IE "PDCP info" is included, the UE shall:

1>
if the radio bearer is connected to a CS domain radio access bearer:

2>

set the variable INVALID_CONFIGURATION to TRUE.

1>
if the IE "PDCP PDU header" is set to the value "absent":

2>
if the IE "Support for lossless SRNS relocation" is true:

3>
set the variable INVALID_CONFIGURATION to TRUE.

1>
if the IE "PDCP PDU header" is set to the value "present":

2>
if the IE "Support for lossless SRNS relocation" is false:

3>
if the IE "Header compression information" is absent:

4>
set the variable INVALID_CONFIGURATION to TRUE.

1>
if the IE "Header compression information" is absent:

2>
not use Header compression after the successful completion of this procedure;

2>
remove any stored configuration for the IE "Header compression information".

1>
configure the PDCP entity for that radio bearer accordingly;

1>
configure the RLC entity for that radio bearer according to the value of the IE "Support for lossless SRNS relocation".
Note:
The UE behaviour is unspecified if the IE "Header compression information" is present and the "algorithm type" is set to "RFC 2507" and the UE capability “Maximum header compression context space”, as specified in [35], is exceeded. 
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