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1. Introduction

In this document the number of radio links in active set and delay spread of links are discussed, when some of the links in the active set are beam formed with a method of not utilizing the S-CPICH. It is felt necessary that the side conditions are considered once again when new requirements are derived, since the propagation conditions are different and this fact is utilized in these techniques. 

In this document we provide text proposals for these two requirements to be added into release 4 specification (25.133).

2. number of active radio links in beamforming

Current requirement for Active set dimension is as follows (25.133, Section 5.1.2.1): "The UE shall be capable of supporting at least [6] radio links in the active set". Number six was based on simulations with a static network planning tool. Simulation results are documented in TR 25.942, Section 11. 

We believe that in case of beam forming without S-CPICH, the required number of radio links in the active set can be decreased without any impact on the system performance. Following reasons support our view:

· Beams are narrow with a gain compared to a sector and they are digitally pointed into the direction of the UE. Thus if the UE moves the beam follows. This means that only one beam per cell is needed for a UE.

· Also current specification does not require UE to support softer handover in case of beam forming without S-CPICH. So this is in line with the first bulleting point. 

· Above two points mean that number of active radio links in case of beam forming without S-CPICH depends on the number of other cells around a UE. 

Therefore, in a typical network layout this means that the maximum number of active radio links could be three assuming that all surrounding cells utilize beam forming. In some case it may be possible that only a part of rounding cells are supporting beam forming and in this case UE may need to be in soft handover between a beam(s) and a sector(s). 

3. Text Proposal for active set dimensioning

Based on the discussion in Section 2, following text is proposed to be included into release 4:

"When beam forming without S-CPICH is applied on DPCH, the UE shall support at least [4] radio links in the active set. These radio links can be formed according to Table 5-g

Table 5-g. Beam forming combinations.

	Combination
	Sector(s)
	Beam(s)

	Combination 1
	3
	1

	Combination 2
	2
	2

	Combination 3
	1
	3


When P-CPICH or S-CPICH is available in all cells, the UE shall be capable of supporting at least 6 radio links in the active set".

4. Active set delay spread

Currently the delay spread is 20 (s for the cases not having beam forming. In the discussion to derive the delay spread requirement narrower, directed beams were not considered. Based on our understanding of propagation behavior of narrower beams, also the delay spread is narrower. This is due to the fact the transmission is directed to a narrower beam, and reflections from obstacles can take place only in a limited area. This implies that the delay spread could be smaller. 

Demodulation tests in TS 25.101 implies that the minimum supported delay spread is 20 (s. We propose that this requirement is now mentioned in TS 25.133 under the new Section 5.1.2.3 "Active set delay spread".

Based on the bulleting points in Section 2, we believe that when beam forming without S-CPICH is applied on DPCH the delay spread is less than 10 (s. Hence, our proposal is that UE shall support at least 10 (s delay spread when beam forming without S-CPICH is applied on DPCH. Text proposal can be found in Section 5.

5. Text proposal for Active set delay spread

5.1.2.3 Active set delay spread

When beam forming without S-CPICH is applied on DPCH, the UE shall support at least 10 (s delay spread for the links in the active set. Otherwise, the UE shall support 20 (s delay spread for the links in the active set.
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