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1. 
Introduction

The objective of the WI for “Continuous Connectivity for Packet Data Users” is specified in [1] as follows:

The objective of this work item is to reduce the overhead  of physical control channels or related signaling messages of packet data users for both real-time (e.g. VoIP) and non real-time services, e.g. for users which have temporarily no data transmission in either uplink or downlink. Packet data users as considered in this work item are using only HS-DSCH/E-DCH channels without UL DPDCH and DL DPCH. Focus will be on the uplink, but reduction of overhead in downlink can be considered as well.

The aim is to significantly increase the number of packet data users in the UMTS FDD system that can be kept efficiently in CELL_DCH state over a longer time period and that can restart transmission after a period of temporary inactivity with a much shorter delay (<50ms) than would be necessary for reestablishment of a new connection.
Mobility aspects should be taken into account and mobility performance not be degraded.

This document discusses some considerations for the concepts described in TR 25.903 [2] with respect to this objective.

2. 
Discussion
2.1. UL capacity
For UL capacity improvement, two main alternatives seem to have emerged, based on concepts described in [2]:

1. The “UL DPCCH gating” concept

2. The “SIR target reduction” concept combined with the “New DPCCH slot format” concept

Both alternatives can furthermore be combined with the “CQI reporting reduction” (or “CQI off”) concept.

The two alternatives can be seen as DPCCH cost minimization in the time domain and in the power domain, respectively. There does not seem to be any obvious benefit with adopting both alternatives. It should be sufficient to select only one of the two alternatives after they have been properly evaluated.

In the evaluation of the two alternatives, e.g. TPC performance, sync judgement and path delay search performance should be taken into account, since these aspects could have a significant impact on the end result. This is illustrated in the figure in the appendix in this document, where the conclusion regarding capacity improvement will depend largely on what operating points that are compared (i.e. not necessarily the same operating point on the two curves).
In line with the objective of the WI to reduce the overhead of physical control channels or related signalling messages, introduction of new UL signalling should be avoided unless it brings some significant benefits.
2.2. DL capacity

Depending on the assumptions on the receiver combinations in uplink and downlink, we believe that with the Rel’6 mandatory UE requirements the VoIP capacity in DL will be slightly more limited than in the UL. When the UL capacity is improved, this tendency will be even stronger. Considering the typical UL/DL asymmetry in data services towards the DL, it is beneficial to improve the DL VoIP cost of transmission, since one has to assume other non-VoIP users in the cell as well.
DL capacity improvement can be achieved by e.g.:
1. Operation without HS-SCCH or reduced usage of HS-SCCH whenever possible.
- For example, a proposal with HS-SCCH-less HS-PDSCH operation is described in [3]. We believe that this possibility should be further considered.
2. F-DPCH gating during periods of UL DPCCH gating.
- The difficulty to power control F-DPCH when UL DPCCH is gated has already been treated in [4]. This should become less of a problem if UL DPCCH and F-DPCH are both gated.
- Note that if F-DPCH isn’t gated when UL DPCCH is gated, it’s not obvious what to transmit on the F-DPCH, since there is no recent UL DPCCH SIR estimate available that can be used for the UL TPC command generation.
3. Reduced cost for HS-DSCH.
- Reduction of the signalling overhead is good, but possibilities to bring down the cost for the data parts should not be overlooked.
- The enhanced performance requirements in [5] are currently only optional; strictly speaking one can’t assume that a VoIP UE will support them. Note that for a VoIP only UE, there is no incentive to support these optional performance requirements, as the benefit is on the side of system capacity rather than enhanced user experience.
In line with the objective of the WI to reduce the overhead of physical control channels or related signalling messages, introduction of new DL signalling should be avoided unless it brings some significant benefits.
2.3. UE power consumption
In order to significantly increase the number of packet data users that can be kept efficiently in CELL_DCH state over a longer time period, it is reasonable to also consider reduction of UE power consumption. All concepts in [2] serve this purpose, but in particular the ones involving DTX and/or DRX at the UE, since this allows the UE to shut off the entire TX and/or RX chain.
2.4. Node B complexity

It is reasonable to also consider the Node B complexity aspect, in order to avoid that the Node B resources at the receiver side become a bottleneck when the number of packet data users is significantly increased.

This issue has already been discussed in [6], where it was stressed that requiring that Node B should be prepared to process DPCCH, E-DPCCH, E-DPDCH and HS-DPCCH in all (sub)frames for a large number of packet users would occupy a significant amount of receiver resources and should therefore be avoided.

It was proposed to adjust the “UL DPCCH gating” and “SIR target reduction” concepts in order to restrict the allowed start positions for the E-DPDCH / E-DPCCH transmissions (and hence also for the HS-DPCCH transmissions) to certain (sub)frames. This brings particularly large benefits for the “UL DPCCH gating” concept since it means that also the DPCCH processing can be shut off during the in-between frames. Thus, there should be a large potential for Node B capacity increase with the “UL DPCCH gating” concept.
It was also suggested in [6] that it may be beneficial not to apply “UL DPCCH gating” or “SIR target reduction” during Soft HO addition (sync procedure B), until the new radio link has been successfully added. This is in line with the WI requirement that mobility aspects should be taken into account and mobility performance should not be degraded.
3. 
Conclusions

For the overall consideration of ConCon concepts we stress the importance of considering 

· UL capacity

· UE power consumption and Node B complexity 
· as well as DL capacity improvements. 
The combination of schemes that will be selected in the end should address these aspects properly.
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5.
Appendix

The figure shows results from analytical capacity calculations assuming

· 100% or 10% UL DPCCH activity, respectively

· 10% E-DCH activity with beta_ed = 8 dB and beta_ec = 0 dB

· 0% HS-DPCCH activity

· 50% voice activity

· 65% other-cell to own-cell interference

Please note that a reasonable SIR target without UL DPCCH gating is not necessarily a reasonable SIR target with UL DPCCH gating.
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