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RLC/MAC Working Assumptions for Dual Carrier in the Downlink

1 Introduction

A Work Item for Dual Carrier in the downlink was agreed at GERAN#28 [1]. In GERAN#29, a paper listing several of the open issues was presented ‎[2], and some proposed working assumptions were proposed in [3].

In this short document issues specific to the RLC/MAC protocols are highlighted and suggestions for working assumptions are proposed. The aim of this document is to allow agreement on those aspects relating to the RLC/MAC.
The proposed working assumptions below are based on the restriction (which is technically outside the scope of GERAN2) that the MS shall not be required to transmit on two frequencies within the same TDMA frame,  as included in the CR to TS 43.064 also presented at GERAN#29bis‎ [4].

2 Proposed Working Assumptions

1. Downlink TBFs may be distributed over both carriers, but shall have the same TFI on both carriers
· Dual Carrier allocations/assignments can be seen as a logical extension of multi-slot allocations and assignments.  For this reason, and for simplicity both in the network and MS, it is therefore proposed that, where a TBF spans multiple carriers, the same TFI be used on all carriers.

· It has been noted that there may be some reduction in flexibility of TFI allocation in this case, however this is not seen as a significant problem.

2. Uplink TBF assignments may use the carriers paired with both DL carriers; RLC/MAC Blocks for an UL TBF may therefore be scheduled on either carrier 
· The network shall not signal a USF for (a) TBF(s) owned by the same mobile on both DL carriers at the same time (i.e. during the same radio block period)

· This restriction shall also apply to polled control messages i.e. the RRBP and USF together shall not require the mobile to transmit on different channels in the same radio block. 

 

3. In DTM, all UL PDCHs shall be on the same carrier as the UL CS timeslot
4.  The MS responds in the radio block indicated by the RRBP field on the [UL] carrier paired with the DL carrier on which the poll was received
 

· There is no reason to change the legacy behaviour here.

· In the case of DTM, the network shall send polling requests only on the carrier where the CS timeslot is located.

· The use of UPLINK_CONTROL_TIMESLOT could be extended to specify the control timeslot to be on a particular carrier. (In fact, this will be required for DTM where the DL TBF is on a different carrier to the CS timeslot).
 

5.  It must be possible for the MS to report link quality measurements for the current cell using on an UL carrier other than that paired with the DL carrier to which the measumements relate.
· In other words, it must be possible to include in a PACKET DOWNLINK ACK/NACK message sent on [UL] carrier 2 results for [DL] carrier 1.

· This is required due to the combination of W.As 3 and 4 above.
 

There are several options; a detailed solution is FFS.
  

6.  As currently, a segmented PACCH block must be sent using only one PDCH.
No need to change the legacy rules.
 

7. Multiple PACCH messages may be sent concurrently on PDCHs on different carriers.

· Currently for EDA, the network is required to send PACCH messages on the lowest-numbered timeslot in an allocation (44.060/8.1.1.2.2).
· With Dual Carrier, there is no reason why the network should not be allowed to use the lowest numbered timeslot on each of the carriers (assuming the mobile has a DC allocation).  This would speed up, for example, the distribution of neighbour cell SI/PSI messages (required for NACC or PS Handover) to the mobile.
3 Conclusions

In this contribution some issues concerning dual carrier in the downlink have been highlighted. It is proposed that they are discussed and that the working assumptions are agreed and communicated to our WG1 colleagues.
This list is not exhaustive; for example, some aspects of DTM operation using Downlink Dual Carrier remain for further study.
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