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During the last RAN2 meeting in Malmö, it was decided to continue the discussion on PDCP through e-mail. Here is the report of the email activity which was participated by three companies: Nokia, Fjitsu and Bosch:

In the kick off mail Bosch listed possible discussion items and commented on some of them: 

1) It was stated that in general PDCP has to fit a wide range of algorithms and parameters, it has to be easily extendable with new algorithms and parameter in the future and it has to allow efficient multiplexing from release '00´.

2) The way the compression algorithms and their parameters are negotiated was proposed to be discussed.

3) The effect of S-RNC relocation on PDCP and whether PDCP entities are created newly after relocation or have to be transported between RNC's was questioned. 

4) The way multiplexing can be supported in release 99 compatible to release 00 was supposed to be discussed.

5) What algorithms have to be supported by PDCP was asked.

____________________________________________________________________________________________________

Nokia listed their view on four different items:

1) First Nokia provided two ways of modelling the radio bearer concept to solve the problem that currently no appropriate name is given to the service provided by PDCP to NAS as the radio bearer is defined on top of RLC:

The first approach is to define radio bearers to include the PDCP sublayer in the PS domain. RB's would then exist on top of RLC or PDCP depending on which domain (PS or CS) the bearer is configured. To make multiplexing possible in the future it cannot be said that radio bearers and RLC entities have a one-to-one relationship but several radio bearers can then share one RLC entity.

The second approach is to just name the service access point of PDCP adequately (Packet Radio Bearer? or Compressed Radio Bearer?). This approach would then require some additional messages for configuring the PS domain. 

The first approached was shown in the figure below.

2) As the second item Nokia described their view on the general requirements for the PDCP protocol design. It was stated that requirements in general do not have to be written in the specification and that the multiplexing option for release 00 should not restrict the protocol design too much. It was proposed to have an indication of multiplexing as a study item for the time beeing and to only make shure that the PDCP DATA PDU can be extended later.

3) As the third item it was proposed to only specify algorithms rubust enough to satisfy high QoS requirements and to enshure error recovery state is a very rare situation. The supported header compression algorithm method in release 99 should include:

· Effective TCP/IP header compression with support for both IPv4 and IPv6

· UDP/IP header compression

· RTP/UDP/IP header compression

It was prosposed to include RFC2507 (header compression for TCP/IP and UDP/IP for IPv4 and IPv6) in the specification and not to include RFC1144 (currently used in GPRS, but old) and RFC2508 (header compression for RTP/UDP/IP for IPv4 and IPv6, not robust enough). It was stated that a new and robust method for RTP/UDP/IP must be found and included for release 99.
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4) The last item in the Nokia document was the negotiation of compression algorithms and parameters. An architecture with the following assumptions was taken as basis (see figure above):

· Radio bearers are provided by PDCP sublayer

· The service access point provided by RLC is identified by RLC SAPI

· PDCP sublayer shall support several PDCP entities

· One PDCP entity shall support multiple compression entities at the same time.

· One compression entity shall “implement” only one algorithm type. 

· One PDCP entity may use only one compression entity of certain algorithm type, i.e one PDCP entity may use multiple compression entities, but they all shall be different algorithm types.

· Each compression entity may have an independent parameter set from others.
And for realease 99:

· PDCP entity has one-to-one relationship to RLC SAPI and one-to-one relationship to radio bearer

The PDCP parameters should be negotiated by RRC layer completely and configured into PDCP with CPDCP-ESTABLISH and CPDCP-MODIFY primitives.

In the parameter negotiation the following issues are negotiated for each PDCP entity:

For each compression entity (1…n):

· Algorithm type

· Algorithm type specific parameters

· Relationship between PDCP entity and the service access points (multiplexing mapping)

The compression capabilities of the UE could be transferred to RNC with UE CAPABILITY INFORMATION message by RRC. 

The PDCP parameter configuration itself could be combined to both radio bearer setup and radio bearer reconfiguration procedures on the RRC level. The resulting message structure should be such that at least the following radio bearer configuration combinations are possible:

· Radio bearer setup: Only new RLC connection is established

· Radio bearer setup: PDCP entity is set up and new RLC connection is established

· Radio bearer reconfiguration: Only RLC connection is reconfigured

· Radio bearer reconfiguration: Only PDCP entity is modified

· Radio bearer reconfiguration: PDCP entity is modified and the associated RLC connection is reconfigured

The inclusion of multiplexing mapping information was proposed to be ffs.

____________________________________________________________________________________

Bosch distributed a document proposing a method of negotiating the PDCP parameters and setup and release of PDCP entities in RRC:

For setup of a PDCP entity the "Radio Bearer Setup" message is used, which is extended by an optional new information element "PDCP info".

For release of a PDCP-entity the " Radio Bearer Release" message is used.

For reconfiguration of a PDCP entity either the "Radio Bearer Reconfiguration" message, extended by the "PDCP info", or a new message "PDCP Reconfigure" is used dependant on whether or not the radio bearer has to be reconfigured together with the PDCP entity.

The "PDCP info" element is proposed to consist of 

· a list of elements "algorithm type" indicating the used algorithms

· a list of parameters for these algorithms

· an optional element "user mapping info" for multiplexing information (not for release 99)

Since the discussion on the modelling of radio bearers (above PDCP or above RLC) is not finished this document is not distributed to this meeting (RAN2#9). Bosch thinks it is beneficial to first decide on the model and then (probably for the next meeting) discuss changes in RRC.

____________________________________________________________________________________

Fujitsu provided a list of comments and questions:

1. It was asked if there is any advantage in a common protocol layer on top of RLC to provide a common interface to user data service (i.e. radio access bearer user information) over the Iu interface. This common layer might support PDCP, splitting function for RAB sub-flows or a simple null function. 

2. It was asked if all data packets processed by PDCP are routed between the same source / destination IP address and related to one service or if the service and / or IP addresses may vary within one data stream. It was stated that if PDCP has to deal with data streams containing a large number of different source / destination pairs and different services a function may be needed that detects and sets up a separate stream identification for each service and/or source/destination. 

3. The necessity of PDCP splitting packet data streams into different RAB-subflows to provide unequal error protection was questioned. Also the question was raised where RAB-subflows are supported and if they are also necessary for voice over IP.

4. The question was raised whether the IETF compression techniques as defined in the RFC recommandations are efficient for the error characteristics expected over a radio interface.

5. The effect of SRNC relocation on PDCP was asked and two methods used for PDCP were provided: If only changes in header information are transmitted then the full header information and compression algorithm parameters must be transferred from the old PDCP to the new PDCP or a new compression sequence must be restarted in the new PDCP.

6. It was stated that compression techniques requirering  the destination PDCP to request a context update from the source PDCP (due to lost data packets) may require a reverse link.

7. It was commented that header stripping may be supported as an alternative to header compression.
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