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Change requests related to the Uplink Shared CHannel (USCH) 








1	Introduction





At the last Layer 2/3 meeting in Sophia Antipolis, Motorola presented the motivation, the concept and change requests associated with the uplink shared channel [1]. A paper was also produced which described the benefits of multiplexing users onto a single shared fat pipe as opposed to multiple thin pipes [2].  A number of papers on the subject have also been prepared for this meeting.  The first paper [3] described additional motivations for the USCH concept.  Another paper [4] , provided answers to each of the physical layer concerns raised by the L23 group at the last meeting [5].  Finally, a third paper [6] provided clear reasons for using an Access Control Channel (ACCH) for the conveyance of MAC layer shared channel assignments as opposed to the alternative of using associated DCH's.





The USCH channel provides a whole range of benefits which will ensure that packet connections are supported efficiently over UMTS.  It is felt that the benefits of a shared channel in the uplink far outweigh the costs. 


Given the tight standardisation deadlines Motorola feels that the concept of the Uplink Shared CHannel (USCH) and its associated common channel signalling scheme (ACCH) should be included in the Layer 2/3 groups documentation as soon as possible.  In this paper the major change requests associated with the uplink shared channel concept are presented, essentially they are the same as those which were described in Sophia Antipolis [1].





In passing, it is also worth noting that at the last meeting a paper [7] dealing with a similar subject was also presented on behalf of the cdma2000 community, where the advantages of scheduling uplink packet transmissions have also been recognised and where the intention is to incorporate a similar concept into their specifications.





2	Proposed modifications to YY.01 and YY.02


 


The bullet in the list of MAC functions should be altered:





Priority handling between UEs by means of dynamic scheduling. In order to utilize the spectrum resources efficiently for bursty traffic (packet), a dynamic scheduling function may be applied. Priority handling on common and shared channels is realized by MAC. Note that dynamic scheduling on dedicated channels belongs to RRC in FDD mode. For TDD it is regarded as further study item.


2.1	Impact on Transport Channel requirements





The conclusion can also be drawn that there is a requirement for a new transport channel, the USCH.  The following text should be added to Section 7.2.1.1 of YY.01 - Transport channels:





Uplink Shared Channel (USCH)  An uplink channel (power resource) shared by several UEs carrying dedicated control or traffic data.





The following should be added to Section 9.2 of YY.02.





The Uplink Shared Channel ( USCH) is characterised by:





existence in uplink only


associated with the Access Control CHannel (ACCH) 


capability of using fast power control


in-band identification of UE's is not necessary 





More details on the ACCH:





Motorola believes that the best way of signalling the assignments made on the USCH is to use an Access Control CHannel (ACCH) [6].





The ACCH conveys the code assignments on the downlink shared channel and the spreading factor assignments on the uplink shared channel.  This information should not be transmitted on the BCH since the rate of the ACCH may be varied depending on the number of users on the shared channels, the BCH is unsuitable because it is characterised in YY.02 as being of low fixed bit rate.  





Another candidate transport channel for conveying the shared channels access control information is the FACH.  However, there are a number of problems with using the FACH.  





Firstly, one of the features of the ACCH is to convey power control bits in every slot for each of the users active on the USCH.  Since FACH is not associated with any power controlled uplink channel, there is no such facility provided in the current FACH definitions. 





Secondly, the FACH may not be able to deliver the QoS required.  The information to be conveyed on the ACCH has a demanding requirement in terms of delay, since capacity is required in every  frame.   It would not for example be possible to multiplex on a frame by frame basis access assignment information with the PCH (Note: it has been suggested that the FACH and PCH could be multiplexed on the secondary CCPCH).  It should also be noted that the information to be conveyed on the ACCH will not be subject to ARQ and hence good error correction should be employed, this will not be the case for all information conveyed on the FACH.  


 


Thirdly, the in-band identification of users for conveyance of access control information may be done in a different manner to that used on FACH/RACH.  In Motorola's proposal [1] it was proposed to use a TUEID (Temporary UE Identifier) instead of the RNTI.  The advantage of this is that because the position of the UE is known on a cell level, the signalling overhead would be less than that which occurs when using the RNTI which will be a larger field than the TUEID (since it is used to identify all UE's in the entire URA).





Motorola, believes that it may be possible to find ways to modify the FACH to also carry ACCH information, power control fields etc.  Indeed there may be advantages to this approach, since for example the pilot field could be shared.  However, whilst this study is being completed we believe that it is important that the concept be captured in the L23 groups current documentation.  This is particularly important because when new transport channels are proposed it is of relevance to both Layer 1 and Layer 2/3 groups.  The Layer 1 group also needs to be aware of these issues when reading our documentation.  We propose that YY.02 should contain the description of  a proposed new transport channel - the ACCH





The following text should be added to Section 7.2.1.1 - Transport channels:





Access Control Channel (ACCH) A downlink channel used to control access to uplink and downlink shared channels. 





The description of the ACCH, to go into YY.02 would be as follows:





The Access Control Channel (ACCH) is characterised by:





existence in downlink only


provision of power control fields for associated USCH channels


capacity for conveyance of MAC assignment information provided in every frame


lack of fast power control


requirement for in-band identification of users





A sentence could be added to each of these items of text as follows:





(The possibility of modifying the FACH description in order that ACCH functionality can be provided is FFS)





2.2	 Logical to transport channel mappings for the USCH





There will also be some further impacts on YY.01, Figures 4 and  5 of YY.01 showing the logical channel to transport channel mapping should also be updated to include the USCH as shown here for the case of the UE side (the equivalent for the UTRAN side is also needed):
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Figure 1: Logical channels mapped onto transport channels, seen from the UE side





2.3	Protocol termination points for the new transport channels





The following protocol termination points for the USCH should be added to Section 7.6 of YY.01 (note they are the same as for DSCH):
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Figure 2) Protocol termination points for USCH


The following protocol termination points for the ACCH should also be added to Section 7.6 of YY.01:
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Figure 3) Protocol termination points for ACCH








Note that the ACCH carries information which is generated and used only by the MAC_sh entity. 





Changes to the MAC model
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Figure 4) UTRAN side MAC architecture
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Figure 5) Example configuration of UTRAN side MAC_sh


2.4	CR related to Dynamic persistence indicator





At the last Layer 1 EG meeting, the concept of using a dynamic persistence indicator was agreed, though there was not agreement on which channel the information should be carried on.  If Layer 2/3 group also agrees the need for such an indicator then a bullet should be added to YY.01, Section - RRC functions (and the equivalent section in YY.31).  





Determination of Dynamic Persistence Indicator value The Dynamic persistence indicator is used to control the loading on the RACH and is  transmitted regularly on a common  channel.  The persistence value is read by a UE prior to access on the RACH and is used by the UE to determine the allowed probability with which it can access the RACH in the next available time-slot.
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