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1 Introduction

In order to support efficient Node-B scheduling within the TDD enhanced uplink system, there is an anticipated need to convey the following information from UE to Node-B:

· UE buffer volume reports

· UE metrics and measurement reports related to current radio conditions

The corresponding scheduler information for FDD E-DCH is carried within the MAC-e PDU along with the E-DCH data itself.  If the serving grant is equal to zero, but the logical channels on which reporting has been configured contain data to send, the scheduler information is transmitted inside a new MAC-e PDU, which may or may not contain (unscheduled) data from those logical channels [1].  If the serving grant is greater than zero, the scheduler information is simply transmitted within a MAC-e PDU along with the existing data from the respective logical channels.

Two aspects of adopting the FDD approach for TDD are addressed below:

1. It is noted that with the FDD approach, the scheduler information signalling inherits the reliability of the E-DCH data, and may be subject to one or more retransmissions before being received correctly.  Such a situation would be commonplace when H-ARQ is used for E-DCH at an optimum link efficiency point.  This signalling latency is undesirable for TDD, in which the reciprocity of the channel could be exploited by the scheduler.  It may also increase the latency of the data transmissions themselves, resulting in reduced user-perceived packet call throughput.

2. It is further noted that for TDD, in order to cater for the case in which the serving grant is zero but a scheduler request should be sent., unscheduled transmissions may not be made on E-DCH due to the fact that uplink code resources must be shared amongst users (i.e. TDD has a cell-specific scrambling code compared to the UE-specific scrambling in FDD).  It is considered inefficient to reserve code resources for each UE for unscheduled transmissions on E-DCH, and thus alternative mechanisms for conveying scheduler information in the case of zero serving grant are sought.

This document proposes a signalling architecture in which the above two issues are addressed within the context of enhanced uplink for TDD.

2 Uplink Signalling Architecture for TDD E-UL

It is proposed that uplink signalling of relevance to the Node-B enhanced uplink scheduler is carried within a MAC-e control PDU.  The control PDU is carried on MAC-e-terminated transport channels which are transport-channel-multiplexed with other transport channels to form CCTrCH’s in the usual 3GPP manner.  The generic term for these signalling transport channels is E-SACH – “Enhanced uplink Scheduler Assistance Channels”.

Different E-SACH transport channels are used to carry the control PDU depending on the physical resources available to the UE and according to UTRAN configuration.  Three transport channels are proposed:

· E-SACHE:
This is an E-SACH which may be multiplexed with E-DCH onto Node-B-scheduled E-DCH physical resources.  Typically, this is used when the UE has access to E-DCH physical resources (i.e. the current serving grant is greater than zero).
· E-SACHD:
This is an E-SACH which may be multiplexed with DCH(s) onto Rel-99/4/5/6 DPCH physical resources.  For example, this may be used when the UE does not have access to scheduled E-DCH physical resources (i.e. serving grant is zero) but it does have access to other (RNC-scheduled) uplink physical resources such as DPCH resources used for other radio bearers.
· E-SACHR:
This is an E-SACH which may be mapped to random access physical resources.  For example, E-SACHR may be used when the UE does not have access to E-DCH physical resources (i.e. serving grant is zero) and no other physical resources are configured or are available.  When E-SACHR is used to carry the MAC-e control PDU the user identity is included.
Note that the possibility exists for a fourth option in which E-DCH uplink signalling is mapped to HS-SICH physical resources (multiplexed with HS-SICH data) when E-DCH is used in conjunction with HS-DSCH.  The HS-SICH is an underutilised resource for 3.84Mcps TDD, in which 72 unused payload bits exist.  Assuming FEC coding at approximately 1/3 rate, this may be sufficient to include ~24 bits of enhanced uplink signalling with the existing HS-SICH data without physical layer cost.  The use of HS-SICH for carrying enhanced uplink signalling is FFS.
It is proposed that the TTI of all E-SACHx is 10ms and that for simplicity, the coding type may be fixed (this latter aspect is also FFS).

Figure 1 shows how the scheduler information (MAC-e control PDU) may be mapped to the various physical resource types depending on their availability or as configured by UTRAN.  As for current releases, TFCI (or E-TFCI) are used to facilitate demultiplexing of the transport channels of a CCTrCH in the receiver.  Dotted lines indicate that transmission via HS-SICH is FFS.
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Figure 1
Using this transport-channel multiplexing approach for the signalling, the FEC may be adjusted independently for the data and for the signalling via the usual R99 rate matching procedure.  Thus, in the E-SACHE case, the signalling reliability (and hence latency) may be retained whilst the E-DCH transport channel may continue to utilise the link efficiency benefits of H-ARQ.  When multiplexed with other DCH, the reliability of E-SACHD may be tuned in accordance with the target BLER of the transport channels carrying the respective radio bearer.  For the case of E-SACHR, it is proposed that no multiplexing (i.e. with RACH) is used, and that the FEC is set for appropriate coverage and to minimise loading.
It is envisaged that no acknowledgment feedback is required pertaining to MAC-e control PDUs.  Additionally, MAC-e control PDUs are typically not retransmitted as such - rather, the UE may generate another scheduling request containing the latest updated information, in the event of a lack of timely E-DCH allocation response by UTRAN to the original scheduling request.
MAC-e control PDUs, irrespective of the E-SACH transport channel bearer are terminated in MAC-e at the Node-B.  Depending on the physical resources used for transmission, the transport channels with which E-SACHx are multiplexed may be terminated in either MAC-e or MAC-d.  In order to support E-SACHD, interactions between MAC-e and MAC-d entities may be required for MAC-d TFC selection purposes by the UE.
Ultimate control of the uplink signalling mapping to physical resources is retained by UTRAN.  UTRAN may configure the UE to allow use of one or multiple of the E-SACHx options via RRC signalling, or may configure a fixed mapping.
3 Conclusion

A flexible architecture for uplink signalling has been presented, addressing the needs of enhanced uplink in the TDD context.  For the RAN2 TR [3] a corresponding text proposal is appended.  For the RAN1 TR [2] a text proposal is presented in [4].

4 References

[1]
 “FDD Enhanced Uplink, Overall Description, Stage 2” TS 25.309 v6.2.0

[2]
 “3.84Mcps TDD Enhanced Uplink, Physical Layer Aspects” TR 25.826 (Rel-7)

[3]
 “3.84 Mcps TDD Enhanced Uplink: RAN WG2 Stage 2 Decisions” TR 25.xxx (Rel-7)

[4]
R1-050458 - “Text Proposal for TR 25.826 (Uplink Signalling Aspects)”, IPWireless, 3GPP RAN WG1 meeting #41, Athens, Greece, 9-13 May 2005

_1176626264.unknown

