
3GPP Joint Meeting on GSM-UTRAN handover and SRNS                Tdoc WHS-99015
relocation

Agenda Item: 

Source: NTT DoCoMo

Title: Multiplexing function at L3CE layer

Document for: Decision

1 INTRODUCTION

This contribution proposes multiplexing functionality which is necessary for the UE to be miniaturised in

the mobile multimedia world.  First, it introduces some service examples that are expected in the very

beginning of the 21st century so that 3G services could be beneficial and convenient for the mobile

community.  Then, it points out that the current assumed functionality is not enough for the UE to be

miniaturised.  Last, it proposes that multiplexing functionality, which exists in the SNDCP of the GPRS

system, is necessary at the L3CE layer so that the 3G UE can be miniaturised.

2 SERVICE EXAMPLES

(1) Example 1: UE with micro WWW browser & UE connected to a PC

Fig. 3 in Annex1 shows one service example which provides simultaneous multiple packet services.

When UE is connected to a PC, users can access to corporate LAN through using best-effort QoS class

while getting various information from different servers such as weather information, stock market

information, recent news information, etc. through using best-effort QoS class.  Alternatively, UE with

micro WWW browsers enable users to get such information without setting up their PCs.  In any cases,

the UE can be carried and used for normal speech calls.  It means that UE shall be miniaturised as much

as possible for the 3G UE to be attractive for users.

(Note) NTT DoCoMo has launched new services called “i-mode” by using UE (almost the same size as

the traditional UE) with micro WWW browser.  This service can provide users with e.g. banking services,

financial services, transportation schedule information, various ticketing services, weather information, e-

mail services, town information by using packet networks, and the charging is based on volume-based

charging.  Of course the UE can be used for normal speech calls.  Recently, the number of users has

increased by 10,000 per day, and already reached 1,000,000 users since the service started in Feb. 1999.



Since currently only single call can be handled simultaneously, uses have to switch the services if

necessary.  The “i-mode” services can be enhanced if simultaneous multiple packet calls are supported.

(2) Example 2: Car navigation with UE

If the penetration rate of the mobile users reaches to a certain level, the increase of users can be saturated.

In order for mobile operators to improve their financial performance, new markets shall be developed.

One of such markets is car navigation arena.  Fig. 4 in Annex1 shows an example providing car

multimedia services thorough using car navigation.  In this example, Television service (streaming class),

WWW browser service (background class), Point Cast-like information broadcasting service (background

class), and car navigation service with traffic information and the latest map provision (background) are

provided simultaneously.  Therefore, one streaming class service and three background class services

exist simultaneously.  On the other hand, if users do not use the cars, they normally detach the UE from

the car navigation systems and use the UE to make speech calls as a normal handy terminal.  It means that

UE shall be miniaturised as much as possible for the 3G UE to be attractive for users.

(3) Requirements

From the above example, the following requirements shall be considered.

(R1) Multiple calls connecting to different service servers with best effort QoS class can be handled

simultaneously.

(R-2) UE shall be miniaturised as much as possible.

3 DISCUSSION

Since multiplexing function is not assumed at the L3CE layer in the current 23.121, in order to satisfy the

above mentioned (R-1) requirement, all PDP contexts with best effort class shall be multiplexed at the

MAC layer.  In other words, each PDP context needs one RLC link respectively1.  Therefore, in order for

a UE to be able to accommodate the multiple PDP contexts, UE shall be designed to accommodate the

same number of RLC links.  However, since individual hardware memory is necessary to each RLC link,

a UE needs to be equipped with more hardware resources.  This means that (R-2) requirement cannot be

satisfied.  In order for a UE to be miniaturised as much as possible, the maximum number of RLC links

implemented in a UE shall be minimised.

In case that QoS class of PDP contexts is “conversational” or “streaming”, each PDP context shall be mapped

to one RLC link. (Fig. 1 (A))  However, in case that the QoS class is “background” or “interactive”, multiple

                                                          
1 If the destination IP address of each PDP context is same, and QoS class of each PDP context is same, multiple PDP
contexts can be multiplexed on top of L3CE.  However, in normal cases, since the destination IP addresses are different as
shown in the example, this method can not be applied.



PDP contexts with the same QoS class can be multiplexed to one RLC link, if L3CE layer can provide

multiplexing functionality.  (Fig. 1 (B))

                         (A) Multiplexing at the MAC layer      (B) Multiplexing at the L3CE layer

                                        Fig. 1. Multiplexing at the MAC layer and the L3CE layer.

As mentioned in the section2, most of the simultaneous multiple PDP contexts will be best effort class.

Therefore, if multiple PDP context with the same best effort QoS class can be multiplexed to one RLC

link, the maximum number of RLC links which need to be implemented to a UE can be reduced.  For

instance, in case of the example 2 mentioned in section 2, only 2 RLC links are necessary if multiple PDP

contexts with the same best effort QoS class are mapped to one RLC link, while 4 RLC links are

necessary if each PDP context shall be mapped to one RLC link.  Apparently, the size of a UE with 2

RLC links can be smaller than that of a UE with 4 RLC links.

Therefore, multiplexing functionality at the L3CE layer is beneficial so that UE can be miniaturised.

Fig.2 shows the example of combination in case the multiplexing functionality is introduced at the L3CE

layer.
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   �           �            �� Fig. 2. A combination of both multiplexing methods in UE.

4 PROPOSAL

This contribution proposes that the standard shall support the multiplexing functionality at the L3CE

layer.  The CR to 23.121 is attached.
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                                                 Fig. 3. Example of service image for L3CE multiplexing
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