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1. Introduction

This contribution proposes to make the decision of location of radio bearers and the implications of the decision to the RRC signalling. 

2. Discussion

Radio bearers are currently considered to appear on the top of RLC sublayer and NSAP (network service access point) on the top of PDCP. However the term NSAP does not fit very well in the 3GPP architecture since the termination points for PDCP are locating in access stratum (opposite to GPRS in which the corresponding SNDCP NSAP may have more accurate meaning).

One approach to solve this problem could be such that we define radio bearers to include the whole PDCP sublayer in the PS domain (Figure 1.). It would mean that radio bearers are existing either on the top of PDCP or RLC depending on which domain (PS or CS) the bearer is configured. To make the multiplexing possible one day it cannot be said that radio bearers and RLC entities have one-to-one relationship. 

That is the reason why we would like to conceptually differentiate the connection between RLC peer entities from the radio bearer. It does not have to affect on the current radio bearer setup/reconfiguration/release when configuring radio bearers in the CS domain or for signaling purposes (RRC connection). Instead we just expand the radio bearer definition so that it may also consist of PDCP entity parameters and additionally allow several radio bearer sharing one RLC connection when configuring the bearer for PS domain services. 
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Figure 1. PDCP in RAN architecture (case 1)

This approach provides only an extension to the current radio bearer definition keeping e.g. all the RRC procedures as they are. Naturally some additional information elements are needed to be defined in some messages but still the overall changes are small in 25.331. Additionally, some small changes may be needed in RLC specification (25.321). The biggest drawback of this approach is the fact that radio bearer service is basically provided by two protocols depending on to whom the service is provided.
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Figure 2. PDCP in RAN architecture (case 2)

The previous one is not the only solution. We can also just rename the current NSAP adequately and solve the terminology problem that way. The most significant problem in that approach is that then we have differently named service access points for PS and CS domain AS services. In addition to that, what could the adequate new name for NSAP be? PDCP SAP? Packet Radio Bearer, PRB? Compressed Radio Bearer, CRB? Something else?

In this approach (Figure 2.) we don’t need to modify the existing radio bearer signalling at all. Instead we have to define some additional messages and procedures for configuring the PS domain services (i.e. a message to setup, reconfigure and release the PDCP parameters and the NSAP mapping to radio bearers). The messages either may contain all the radio bearer configuration parameters or not. In the latter case two consecutive RRC messages are needed to setup a PS service (radio bearer setup and PDCP setup).

As more revolutionary approach the whole scope of the PDCP protocol could be expanded from PS domain specific protocol to more general adaptation protocol (Figure 3.). The operation of such protocol could be transparent-like for CS domain user plane services and for RRC signalling. Instead for PS domain user data the protocol would provide all the functionality considered this far. This way the NSAP could be easily renamed as radio bearer and it would be common for every upper layer protocol.

The last approach makes it possible to redefine the radio bearer definition more commonly (no service specific differentiation) and still allow the RRC procedures remain the same. Naturally some minor additions are needed for some existing RRC messages (RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION). As a drawback the fully transparent PDCP (for RRC signaling and CS domain data) may diminish the total understandability of the L2 protocols.
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Figure 3. PDCP in RAN architecture (case 3)
3. Proposal

It is proposed that the meeting makes a decision of radio bearer location and their relation to PDCP layer. If the definition stays as it currently is we ask the meeting to decide with which messages the PDCP is configured and how they are named.
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