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1. Status
As Siemens started the topic "Continuous connectivity for packet data users" in May/June 2005 in 3GPP we faced some disbelief from some companies requesting a SI to see whether it is worth to start a WI to address the UL noise rise bottleneck and the corresponding limitation in the number of CELL_DCH packet users that can get active quickly after temporary inactivity ([1]-[3]).
Now about one year after the start of the REL-7 WI [4] in Sep. 2005, the topic is considered as one of the important REL-7 work items for UMTS (also mentioned in connection with HSPA evolution) and there is a technical report TR 25.903 v1.0.0 [9] covering on more than 100 pages 7 different concepts from several companies:
1. SIR_target reduction for UL DPCCH (controlled by the Node B)

2. UL DPCCH gating (DTX in the UE)

3. new UL DPCCH slot format (increasing TPC bits, reducing pilot bits)

4. CQI reporting reduction (controlled by the Node B)
5. DRX at the UE (saving UE battery life time)
6. Restricted HS-SCCH (no HS-SCCH for retransmissions for VoIP/low data rate packet users)

7. HS-SCCH-less operation (HS-PDSCH blind detection in the UE for IMS RT as VoIP)

Note:
1. & 4. allow different signallings. 1. to 4. address the UL bottleneck.

5. to 7. address the reduction of DL control overhead that was added in a WI revision [6].
RAN1 meeting #45 in May 2006 informed RAN2, RAN3 and RAN4 about this status in an LS [10] and allowed for feedback to the different concepts to this Tallinn meeting.
As proposed by Siemens at RAN1 and also acknowledged by RAN #32 it is intended to decide about an UL & DL solution for 'Continuous Connectivity for Packet Data Users' at Tallinn and to finalize the CR work of this WI in the remaining RAN WG meetings before RAN meeting #34 in Dec. 2006.
Note: The solution will be based on a subset combination of the existing 7 concepts mentioned above.
2. Siemens view

We started into that topic proposing a combination of SIR_target reduction and CQI reporting reduction with L1 triggering by the Node B to address the UL bottleneck.
This was considered to achieve the WI goals allowing a smooth integration into the standard with as less as possible impacts on the power control for temporarily inactive users.

With the increasing demand to address also pauses between packet transmissions of VoIP users and requests for UE battery life time improvements the more radical UL counter approach "DPCCH gating" became of interest, too. Here the UL DPCCH power is not just reduced but the UL DPCCH is not sent at all (in some slots) and this can be controlled by the UE. Although the power control is more critical here, the proposal has the advantage that is allows a combination DTX/DRX at the UE [11] to save more UE battery life time than with SIR_target reduction.
Comparing both approaches we came to the conclusion that both main UL concepts (SIR_target reduction and Gating) have their merits and drawbacks for different services and scenarios and a configurable combination would be an optimal solution.

Before Tallinn, we therefore checked offline with a number of companies how much support a combined approach would get in which the RNC configures some CPC mode parameter ranges and the Node B triggers the application of these parameters and starts in this way implicitely the one or the other concept or a combination.
As for some of the companies the added benefit of a combined approach compared to a single UL concept like gating was not judged to compensate the effort of a combination, we concluded that getting a majority for such a proposal might endanger the completion target of the WI.

Now, in order to stick to the committed completion date:
· we will no further propose SIR_target reduction or a corresponding combination with it,
· we will support (in this phase as well as in the CR phase) a proposal based on UL DPCCH gating (as described below)
- which could be a bit less optimal in some scenarios than the combined approach
- but which is probably the simpler approach
- and which might find more easily the necessary majority,
assuming that some enhancements (as described below) that we consider necessary and useful to improve the gating approach are taken into account.
3. Proposal
The CPC solution that we are proposing here and that is described in [12] in more detail is based on the following concepts:
· UL DPCCH gating/DTX at UE*

· DRX at UE*

· CQI reporting reduction

· HS-SCCH less operation

while * is based on [3].

In addition/in contrast to the existing approach [3] we want to add the following improvements provided that a concept like [3] will find a majority:

· fast L1 activation/deactivation by the Node B with RNC configured CPC parameters:

· fast L1 signalling is definitely needed for quick CPC mode to ACTIVE transition as RNC reconfiguration is too slow for this,
· as activation of CPC mode parameters by parallel RRC and NBAP signalling has the danger of inconsistencies this L1 approach avoids this risk,
· for L1 signalling a new coded "HS-SCCH for CPC" is introduced,
· the L1 signalling switches on/off CPC mode as well as the application of some CPC mode paramters (which are configured by RNC)

· note: As soon as the UE is once allowed by L1 signalling to use T1 and T2 (see [3]) parameters, the UE will autonomously apply DTX until further L1 signalling moves it from CPC mode to active, so no change of this DTX concept.
· to guarantee a stable inner loop power control as well as to avoid power overshoots (e.g. for HAC reasons) we propose

· a configurable PC step size for CPC mode

· a clear description of the usage of the UL DPCCH pre/postamble in the standard,

· inclusion of CQI reporting reduction: This improvement was never disputed in the former discussions and it can easily be integrated,

· inclusion of a modified HS-SCCH less operation:

· 'HS-SCCH less' is addressing regular HS-SCCHs for HS-PDSCH (not the new 'HS-SCCH for CPC' which is used less frequently)

· we consider this concept to maximize the gain in DL contol channel overhead reduction but we want to reduce blind detection effort for the UE and to reduce the transport block size limitation (only 2 so far):
Proposal: Use 'HS-SCCH for CPC' for L1 signalling but signal only when changes of TB size or modulation occur (otherwise no 'HS-SCCH for CPC' is sent, neither for first nor for retransmission).
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