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Introduction


S2.01 /1/ contains two alternatives for MAC termination considering RACH and FACH. To meet the specification deadlines for 1999, the work should concentrate on one set of termination points.


After combining the ARIB MAC /3/ specification with ETSI YY.21, an acknowledgement on FACH now exists as FFS in the S2.21 /2/ document. To be able to remove the FFS without losing the FACH acknowledgement, a protocol structure to support that functionality is proposed.


This contribution also highlights solutions that could be used to obtain benefits of both of the current RACH / FACH termination point scenarios.


Protocol termination points for RACH and FACH


Current S2.01 /1/ includes two alternatives for RACH and FACH termination, as illustrated in � REF _Ref444534719 \* MERGEFORMAT �Figure 1�. In /2/ the terminating node of the FACH-ACK:s in the NW is not given explicitly and also /3/ is only referring to BSS. Neither collocating the source of FACH-ACK:s with RLC in SRNC nor sending FACH-ACK:s from CRNC while terminating RLC in SRNC seem to correspond to the intended use of this functionality. Terminating these acknowledgements in either RNC increases the roundtrip delay and makes RACH operation less efficient. Therefore the assumption is made that FACH-ACK:s would originate from Node B.


It should be noted that the UE identification method proposed to be used for FACH-ACK:s is RNTI. This identifier is not and should not be accessible by L1, thus an instance of the MAC-layer in Node-B is required to provide the acknowledgement.


Based on the above reasoning and maintaining the assumption that the FACH acknowledgements can be switched off by the NW it is proposed that protocol termination case C for RACH and FACH would be adopted from now on.
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Figure � SEQ Figure \* ARABIC �1�: Protocol termination for RACH and FACH, cases A and C





FACH scheduling


The problem of scheduling FACH transmission when there are acknowledgement messages originating from Node B has been discussed before. Using the same resource for both FACH-ACKs and other transmissions on FACH create some double buffering in the network. On the other hand two entirely separate physical channels are undesirable from the UE point of view, because that would necessitate either parallel decoding of the two FACHs, or there is possible data loss when switching between FACHs.


� REF _Ref444533790 \* MERGEFORMAT �Figure 2� illustrates two possible methods to provide independent scheduling of FACH-ACK:s and RNC-originated FACH data without the addition of a new physical channel. Method A) assumes that the FACH-ACK is an independent transport format. To make the ACK independent of RNC-DATA, four different transport formats need to be recognisable on FACH: Zero, DATA, ACK and DATA+ACK.


In method B) it is assumed that there is some reserved space on FACH for the acknowledgements. When there are no FACH-ACK:s from Node B the space is unused.


From L23 point of view A) is clearly the more tempting option, because there is no extra padding involved and regarding the UE, a variable-rate FACH is considered a better alternative than two parallel FACHs. Yet the actual work to provide this functionality is in the scope of RAN WG1. Even though variable data rates on FACH have been discussed in ETSI SMG2 L23 EG several times, there hasn’t been a liaison on this topic and this functionality is not provided by the current L1.


It is proposed that a liaison on the incorporation of variable rate operation on FACH for RAN WG1 is drafted and that method A) would be adopted as the working assumption to be described in RAN WG2 documentation (e.g. S2.02) with an appropriate note mentioning the liaison and the possibility to resort to method B) if the required functionality cannot be provided by the physical layer.
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Figure � SEQ Figure \* ARABIC �2�: Two possibilities to provide independent scheduling of FACH-ACK:s and RNC-originated DATA.


Avoiding double acknowledgements


If the transmission of FACH-ACK:s and RLC operation are completely independent, there will be two acknowledgements on FACH for any acknowledged-mode data that is transmitted on RACH.


It is proposed to be considered if the data indication primitive from MAC to RLC should include a parameter specifying that the enclosed MAC-SDU has been acknowledged by MAC. Depending on the configured level of QoS on RLC, a separate acknowledgement may or may not be sent. Similarily for the transmitting UE, the MAC should have a confirmation primitive to signal to transmitting RLC that an FACH-ACK has been received.


Development of the specification and ARQ mechanisms later on will indicate, whether this functionality has enough benefits that the extra information between layers is justified.


Conclusions


The following proposals have been presented:


Protocol termination case C (MAC also in Node B) for RACH and FACH is adopted from now on.


A liaison on the incorporation of variable rate operation on FACH for RAN WG1 shall be drafted.


Adopt variable-rate FACH as the working assumption on the method to provide independent scheduling of FACH-ACK:s and RNC-originated FACH data to be described in RAN WG2 documentation (e.g. S2.02) with an appropriate note mentioning the liaison and the possibility to resort to fixed-rate if the required functionality cannot be efficiently provided by the physical layer.


It is proposed to be considered if the data indication primitive from MAC to RLC should include a parameter specifying that the enclosed MAC-SDU has been acknowledged by MAC. Similarily for the transmitting UE, the MAC should have a confirmation primitive to signal to transmitting RLC that an FACH-ACK has been received.
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