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1. Introduction

In order to support large number of packet oriented users utilizing HSDPA and E-DCH, RAN1 has completed the feasibility of the study item: ‘continuous connectivity for packet data users’ [1] [2]. RAN1 has agreed various techniques that can be employed to increase large number of packet users in a cell while retaining their CELL_DCH states [3] [4] [5]. RAN4 needs to identify the performance requirements related to different continuous packet connectivity (CPC) methods that need to be specified. This document discussed an impact of CPC on RAN4 performance requirements. 

2. Overview of CPC Schemes
In order to reduce overheads in CELL_DCH state during inactive periods of packet transmission, RAN1 has agreed on techniques for both uplink and downlink. 

In order to reduce uplink noise rise at the base station the following methods have been proposed during the feasibility:  
· New DPCCH slot format 

· UL DPCCH gating

· CQI reporting reduction 

Similarly in order to improve downlink, i.e. to decrease downlink overhead and UE power consumption the following methods have been proposed:

· F-DPCH gating

· DRX at the UE 

· HS-SCCH-less operation 

The above schemes are briefly described in the Annex. More details can be found in the agreed CR [3] [4] [5] and in RAN1 TR 25.903 [2]. 

3. Impact on Performance Requirements 
This section provides a higher level overview of the impact of CPC on the RAN4 related performance requirements. 
3.1 BS Requirements

In TS 25.104 [6] the demodulation and detection performance of the following uplink physical channels related to E-DCH and HSDPA, are specified: 
· HS-DPCCH (ACK/NACK detection)
· E-DPDCH (demodulation)
· E-DPCCH (control signalling detection)
In New DPCCH slot format, UL DPCCH gating and CQI reduction methods (uplink methods) the format of the above mentioned physical channels remains unchanged. Secondly, no new physical channel is added. We therefore believe the base station requirements are not affected. Also, no new additional requirements are needed. 

3.2
UE Radio Requirements

Table 1 summarizes possible UE radio reception requirements in TS 25.101 [7], which could be affected due to the introduction of DL CPC methods. In the table by HS-DSCH Type 2 and HS-SCCH Type 2, we mean new formats of HS-DSCH and HS-SCCH specified for CPC features that include HS-SCCH less operation and DRX at UE [4].
Table 1: Possible impact of CPC on UE requirements

	CPC Feature
	UE Requirements

	
	HS-DSCH Type 2
	HS-SCCH Type 2
	DL PC

	F-DPCH gating
	No
	No
	Yes

	HS-SCCH less operation
	Yes
	Yes
	No

	DRX at the UE
	No
	Yes 
	No


As summarized in table 1 the following aspects of UE radio requirements [3] are worth investigating:

· Demodulation of HS-DSCH Type 2 in case of HS-SCCH-less operation
· Demodulation of HS-SCCH Type 2 for HS-SCCH less operation and DRX at UE

· Downlink power control in case of F-DPCH gating
The motivation behind the HS-DSCH Type 2 requirements is to ensure that the UE blindly demodulates HS-DSCH at the first transmission with sufficient success. It should also be verified that the first transmission is successfully combined with the retransmissions.
It should be investigating if the same requirements for HS-SCCH type 2 could cover both HS-SCCH less operation and DRX at the UE. 

In F-DPCH gating, the UE shall sparsely receive TPC commands which are also used by the UE to estimate downlink quality to generate DL TPC commands (sent on UL DPCCH). The gating of F-DPCH should not degrade the downlink power control. 
Regarding the UE radio transmission requirements in TS 25.101 [7], the applicability of the existing power transition profiles (section 6.5.2), and in particular, the need for transmit OFF power limit should be studied.   
3.3 RRM Requirements

We believe it is important that the UE restarts transmission after a UL DPCCH gating gap with certain accuracy. Any significant transmitter timing misalignment of sparsely received UL DPCCH will degrade demodulation and downlink power control. The existing UE transmit timing accuracy specified in section 7.1 in TS 25.133 [8] is sufficient. Therefore, RRM requirements are not affected and no new requirements are needed. 

4 Summary

RAN1 has agreed on various CPC features to increase capacity for packet data users in CELL_DCH state. RAN4 has to specify necessary performance requirements related to CPC. Our initial assessment is that base station demodulation requirements are not affected. Similarly there is no impact on the RRM requirements. However, an area worth investigating is related to some UE requirements comprising of downlink power control, blind demodulation of HS-DSCH type 2 and demodulation of HS-SCCH type 2. 
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Annex: Overview CPC Methods
New DPCCH slot format

There is a new UL DPCCH slot format with 6 pilot symbols and 4 TPC symbols. The new slot format can be configured and used in the same way as the existing slot formats.
UL DPCCH gating

The principle behind UL DPCCH gating is as follows:

· DTX on UL DPCCH when there is no E-DCH or HS-DPCCH transmission
· Synchronization is maintained by using known DPCCH activity (on/off) pattern during inactive periods

· The inactivity periods can be as short as time between VoIP packets, i.e. ~10-20 ms

· Restricted E-DCH transmission start positions possible

· DPCCH preamble/postamble could be applied
· DL channels (e.g. F-DPCH) can be gated during periods of UL DPCCH gating
CQI reporting reduction

In this scheme, if the UE has not been scheduled for a certain (configurable) time period, the UE switches to a second ‘reduced activity’ CQI reporting pattern. This reduces uplink overhead and uplink noise rise.
F-DPCH gating

If the UE is not transmitting DPCCH in a certain uplink slot, Node B is allowed to refrain from transmitting F-DPCH in the corresponding downlink slot. This reduces downlink overhead and downlink interference.
DRX at the UE 

In this scheme, reception gaps are created at the UE whereby the UE is to monitor the downlink transmission with a certain DRX cycle. The UE also needs to monitor a certain number of sub-frames after reception of HS-DSCH during UE DRX inactivity. During other sub-frames the UE is allowed to DRX.
HS-SCCH-less operation 

The aim of this scheme is to reduce HS-SCCH overhead in case of low-rate applications such as VoIP. The principle of this method is that:

· First transmission is sent without HS-SCCH. This means that the UE blindly detects the format of the HS-DSCH.
· Retransmissions are sent with HS-SCCH. 

· The CRC attachment method for the HS-DSCH and the information bit mapping on the HS-SCCH have been modified. 
