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MAC Multiplexing

1. Introduction

Rules have been proposed regarding the logical channels that may be used when realizing a Radio Bearer using a specific allocated resource such as an SPSCH or a DPSCH. These rules preclude using more than 1 logical channel on any given SPSCH or DPSCH for transmitting the payload associated with a specific RB [1]. Since an R5 MS may potentially realize multiple concurrent RBs, additional rules need to be provided regarding how the allocated resources may be shared between RBs.

2. MAC Multiplexing Concept

The term MAC multiplexing refers to the concept of allowing a resource allocated for a specific RB to be temporarily used to send payload associated with a different RB. As such, the concept of MAC multiplexing allows for taking advantage of those periods during which a given RB is temporarily idle and is therefore able to let another RB use its bandwidth.

3. Scope of MAC Multiplexing

Given that many different combinations of RBs may be realized concurrently in an MS, the scope of MAC multiplexing could potentially be defined to allow for many different resource sharing scenarios.  However, in the interest of simplicity, it is proposed that for R5 the scope of MAC multiplexing be limited to the case where an MS has been allocated multiple SPSCHs where each SPSCH has been allocated to support a different RB. 

This limited scope of MAC multiplexing therefore allows for the following MAC multiplexing scenarios:

Scenario 1: 

· RBx is realized using a SPSCH where PDTCHx is the associated logical channel. 

· RBy is realized using a SPSCH where PDTCHy is the associated logical channel. 

· The bandwidth available for sending RBx payload (i.e. RLC data blocks) can be temporarily increased by using PDTCHy (and vice versa).

· The channel coding schemes used on PDTCHx and PDTCHy must be the same (i.e. the size of RLC data blocks are same on both PDTCHx and PDTCHy).

Scenario 2: 

· SRBx is realized using a SPSCH where FACCH/Sharedx is the associated logical channel. 

· SRBy is realized using a SPSCH where FACCH/Sharedy is the associated logical channel. 

· The bandwidth available for sending SRBx payload (i.e. RLC data blocks) can be temporarily increased by using FACCH/Sharedy (and vice versa).

· The channel coding schemes used on FACCH/Sharedx and FACCH/Sharedy must be the same (i.e. the size of RLC data blocks are same on both FACCH/Sharedx and FACCH/Sharedy).

Scenario 3: 

· SRBx is realized using a SPSCH where PDTCHx is the associated logical channel.

· SRBy is realized using a SPSCH where FACCH/Sharedy is the associated logical channel. 

· The bandwidth available for sending SRBx payload (i.e. RLC data blocks) can be temporarily increased by using FACCH/Sharedy.

· The bandwidth available for sending SRBy payload (i.e. RLC data blocks) can be temporarily increased by using PDTCHx.

· The channel coding schemes used on PDTCHx and FACCH/Sharedy must be the same (i.e. the size of RLC data blocks are same on both PDTCHx and FACCH/Sharedy).

4. Analysis of MAC Multiplexing Scenarios

For scenario 1 above the challenge is for the receiving end know what RB to associate with RLC data blocks received on either PDTCHx or PDTCHy. This can be solved as follows:

· The GERAN assigns a TFI value for each RB realized using PDTCH as the logical channel.

· Each assigned TFI value is unique across all SPSCHs (i.e. timeslots) that a given MS has been assigned.

· USF is not associated with a single TFI but is MS specific.

· Upon receiving an RLC data block on a PDTCH the associated TFI alone will indicate the associated RB.

For scenario 2 above the challenge is for the receiving end know what SRB to associate with RLC data blocks received on either FACCH/Sharedx or FACCH/Sharedy. This can be solved as follows:

· FACCH/Shared is only available if a SPSCH has first been allocated to realize an RB where PDTCH is the logical channel to carry RB payload.

· The GERAN assigns a TFI value for each RB realized using PDTCH as the logical channel.

· Each assigned TFI value is unique across all SPSCHs (i.e. timeslots) that a given MS has been assigned.

· USF is not associated with a single TFI but is MS specific.

· Upon receiving an RLC data block on a FACCH/Shared the associated TFI will indicate the associated MS and SRB ID will indicate the associated SRB.

Scenario 3 above is not seen as providing any real benefit given that scenarios 1 and 2 are available and in light of the fact that channel coding schemes used on PDTCH and FACCH/Shared may be different.

Figure 1 below shows the MAC multiplexing options permitted by scenarios 1 and 2 for the case where 2 SPSCHs have been allocated to a specific MS.

Figure 1 – MAC Multiplexing Options










5. Conclusion

For simplicity it is proposed that the scope of MAC multiplexing can be limited to scenarios 1 and 2 as described in section 3 above. This requires a new approach to USF, TFI and SRB ID management as described in section 4 above.
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