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Discussion and decision

1 Introduction

In 35.308, the provision of the UE Id on HS-DSCH transport blocks, is FFS. Now that RAN WG1 has finalised its work, this contribution proposes to include the UE Id in the MAC-hs PDU.

2 Problem and proposed solution
In R99, the TFCI contains information on the physical channel (code) and the Transport Format of the PDSH that the UE has to decode. The TFCI is sent on the DPCH. However, because there can be errors on the decoding of the TFCI, a UE Id was added in MACc/sh which is itself protected by a CRC. This was done to secure the TFCI decoding so that a UE do not decode DSCH transport blocks intended for another UE.

In HSDPA, the same situation arises. The HS-SCCH contains information on the physical channel (code) and the Transport Format of the PDSH that the UE has to decode. One HS-SCCH block is sent to one UE a group of UEs in a cell decode the same HS-SCCHs, and one UE detects that one HS-SCCH block is for it by decoding correctly a 16 bits CRS which is UE specific ( a UE Id specific mask is applied to a common CRC).  The provision of a UE Id on the HS-DSCH (in MAC-hs) is currently FFS. The question is on how frequently a wrong HS-SCCH decoding can take place.

Let us assume that we have 32 users in one cell, all listening to the same set of 4 HS-SCCH. Let us assume that when the HS-SCCH block is correctly channel decoded by one UE, it is always incorrect for other UE.

There will be one wrong detection of a HS-SCCH data block every 2^^16 (the CRC protection) / (4 HS-SCCH decoded * 500 decoding per second * 32 mobiles) = 1 second.

Finally, for a given BLER (channel decoding leading to a wrongn HS-SCCH block decoding), there will be one UE decoding a HS_DSCH data block that is not for it every 1/BLER second. So for example for a BLER of 10%, it leads to one error every 10 seconds which is still significant. It should be noted also that this increases with the number of UEs i.e. with 64 UEs it is one every 5 s, with 128 UEs it falls to one erroneous decoding every 2.5 second.

It should be noted that although the channel protection is good on the HS-SCCH, it is difficult to define its BLER when received by HSDPA UEs in a cell because it is a channel targeted at one UE, hence on which things such as power control and beam forming can be applied, which iss also decoded by other UEs. Therefore it is not a broadcast channel. So in theory with ideal beam forming a BLER of 100% for other UEs that the targeted UE is possible!!! Because of these specific properties of the HS-SCCH, the BLER may really be in the order of 10% or even above.

The conclusion is therefore that there is a need to secure the HS-SCCH decoding with a UE Id on the HS-DSCH. It should be noted that the fact to avoid a UE Id on HS-SCCH is still clearly very beneficial, since the timing and number of bits on the HS-SCCH is very tight, and that a UE Id in each MAC-hs PDU is far less costly, since it is after HARQ and also there is only one per HS-DSCH data block (therefore more efficient than DSCH where there is one per MAC-d PDU)

3 Conclusion

It is proposed to discuss include the UE Id in the MAC-hs PDU. If concluded positively, Nortel will provide the CR on 25.308, 25.331 and 25.321. 




