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Need for HI in TDD

1 Introduction

There has been discussion on the RAN1 e-mail reflector regarding the need for the HI indicator for FDD. In this document, the need for HI from the TDD perspective is discussed.

2 FDD / TDD Commonality

There is a general desire to maintain commonality of HSDPA operation between FDD and TDD. Usage of the HI bit is an area where there is currently little commonality between FDD and TDD. In fact the existence of HI is the only area where there is HI commonality between FDD and TDD.

In FDD, HI is a symbol that “points” to the HS-SCCH that the UE should decode. The UE may decide to detect existence of HI by DTX detection of HI. If there is only one HS-SCCH, it is currently assumed that the HI bit is not required. The HI bit will be present every 2ms (HS-DSCH TTI) of the associated DPCH.

In contrast, in TDD, HI is an on/off bit that informs the UE whether it should decode all appropriate HS-SCCHs. Presently, even if there is only a single HS-SCCH, the HI bit will still be used. The HI bit could be present on a fractionated DPCH and may thus not be available every HS-DSCH TTI.

Table 1 summarises the areas of commonality (actually differences) between FDD and TDD in HI usage.

	Feature
	FDD
	TDD

	Use
	Points to HS-SCCH to decode.
	On / off to signal whether all HS-SCCHs should be decoded.

	Single HS-SCCH
	HI not required 
	HI required 

	Availability
	Every 2ms
	Depends on repetition period of fractionated DPCH.

	Rationale
	Reduces UE complexity
	Battery saving


Table 1 – HI commonality between FDD and TDD

3 Battery Saving Aspects of HI

In TDD, HI is used as an indicator which can be used to allow the UE to not read HS-SCCH for a period of time.  When HI is set, the UE shall read all future HS-SCCH that the UE has been instructed to read by higher layers.  When HI is not set, the UE may stop reading HS-SCCH.  An active HSDPA UE will receive HS-DSCH allocations often and the HI bit is thus likely to be set often : for an active HSDPA user, the HI bit thus has little or no battery saving advantage.

It therefore follows that the HI bit only has a significant battery saving advantage for UEs that are not particularly active on HS-DSCH.

In these circumstances it would seem that HI functionality could be easily replaced via higher-layer signalling.  That is to say that higher layers could indicate (eg. via DCCH) to the UE that due to the fact that the UE is relatively inactive, it should not read HS-SCCH at all.  This provides the same battery saving advantages that HI brings, but without the need to use HI.  When the UE again becomes more active, a similar higher-layer message may be used to instruct the UE to again read HS-SCCH.

4 Conclusion

HSDPA would be considerably simpler without HI; this is achievable at least for TDD. It is expected that system performance for TDD will be unaffected by removal of HI. The battery saving advantages that HI affords may be retained without HI via very simple higher-layer signalling.  It has been agreed to remove HI for FDD at WG1(24, it is recommended that HI is also removed for TDD.
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