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1. Introduction

In the previous WG1 meetings, there have been several papers available on DL channel structure. We have a separate paper containing a generalised text proposal for the TR, listing all the possibilities [1], since we agree that it is probably too early yet to make a decision what solution is selected. 

To continue the discussion, however, in parallel, in this paper we discuss one of the alternatives more deeply, to make sure that it is understood correctly before comparing its benefits and drawbacks to the other proposals. This has been already once mentioned in our earlier contribution [2], but was not discussed then very much .

2. time multiplexing L1 signaling onto DPCH code channel

2.1 General targets

Before explaining the concept, it is clarified here first, that one of the main targets here is to define a concept which ensures that the L1 signaling in downlink is possible to send also in soft handover between new, EDCH capable NodeBs and old non-EDCH capable NodeBs.

For the UE we mean with this, that we don’t destroy the possibility for the UE to do soft combining for DPCH symbols from different radio links in the same way as in the current specifications. This will require that the rate matching parameters (repetition factor or puncturing ratio) in different radio links are the same.

For the NodeB side we mean with this, that new functionality is not needed to be added to old NodeBs, or at least minimum changes are needed. 

The details of the proposed method how this could be implemented is explained in more detail in the below subsection.

2.1.1 Proposed method - defining an extra TFC in the TFCS to create space for DTX

Here RNC defines the TFCS so that there is always at least certain amount of DTX indication bits on CCTrCH in each frame. This can be done so that for one transport channel, a new maximum data rate is defined, which is never used. The NodeB (also old NodeBs) will automatically insert DTX indication bits for the last bit positions for each transport channel, if transport channel data rate is below maximum in that frame. See the figure 1 below. 
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Figure 1. Position of transport channels and DTX indication bits before 2nd interleaving. 

If the RNC defines the extra, higher data rate for the last transport channel in the transport channel multiplexing, then there would always be certain amount of DTX indication bits at the end of the radio frame after transport channel multiplexing, as shown in figure 1. Let’s define as an example that it is ensured that there are always 30 DTX indication bits at the end of the radio frame before 2nd interleaving. After the 2nd interleaving these 30 bits go into fixed positions in each slot. Figure 2 shows the positions in each slot; last bit of both halves of the DPDCH data. 
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Figure 2. Downlink DPCH slot, in case of 30 DTX indication bits per frame have been ensured to the end of CCTrCH before 2nd interleaving.

Thus in the old NodeB, NodeB does not have to do anything new, it simply inserts the DTX indication bits in the same way as in release99 specification. In the new NodeB, the NodeB will replace the 30 bit positions reserved for L1 signaling, and marked white in figure 2, by encoded L1 signaling bits for EDCH. UE can decode the L1 signaling bits from the known bit positions before doing the deinterleaving for the data. The bit positions should be fixed and specified into TS25.211, so in a certain way, we can look at this proposal as defining a new downlink slot structure, which contains new fields for E-DPCCH in each slot.

Naturally, the number of bits reserved for encoded L1 signaling bits can be different from the example of 30. As long as the DTX bits are at the end of the frame before interleaving, they will always end up into fixed positions in the slot after the interleaving.

3. ConclusionS

Here we have discussed the time multiplexing of L1 signaling onto DPCH further. The scheme should be such where soft handover is possible also with old NodeBs, without turning the EDCH mode off. This is possible, if it is ensured that in some way or another, the old NodeBs reserve the same bit positions for something else than DPCH, which new NodeBs are using for L1 signaling. In that way the rate matching parameters are the same in all the radio links, and thus UE can do soft combining for DPCH symbols.

In order to minimize the interference in the downlink, the solution, where old NodeB is sending DTX, instead of any dummy bit solution, is probably preferred. We have presented a solution which does not require any changes to old NodeB’s implementation. RNC simply needs to define TFCS so that there is a TFC corresponding to a higher total data rate than is actually ever used. 

It is noted that a separate EU-field on DPCH is proposed also in [3]. Our proposal is an extension of that, where it is also described how to cope with old NodeBs.
Also a comment, why we think time multiplexing is preferred over code multiplexing is that in soft handover it will be a clear complexity issue if UE needs to receive several codes from all radio links only to receive L1 signaling. The specification should be made in such a way that also simple low end UEs can support E-DCH. It is a clear simplification for the complexity, if the number of code channels required to be received simultaneously is kept as low as possible.
REFERENCES

[1] R1-030398, Downlink channel structure, Nokia

[2] R1-030177, Downlink physical channel structure, Nokia

[3] R1-030478, Control Channel Signalling for Enhanced Uplink: New DPCCH  field - EU field, Motorola

_1121080667.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		







[image: image1.bmp]

DTX fill up the space for CCTrCH 







1st TrCH  data







DTX indication bits







last TrCH data







DPDCH data for a radio frame before 2nd interleaving











_935227290.doc







_1121079554.doc
[image: image1.bmp][image: image2.bmp][image: image3.bmp][image: image4.bmp]

TPC







TFCI











pilot







Data1







Data2







(Data1+Data2)/2







(Data1+Data2)/2







There are 2 ensured DTX indication bits in each slot (last bit of both halves of the DPDCH data), if the last 30 CCTrCH bits of a radio frame before 2nd interleaving are ensured to be DTX indication bits. 












