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Decision
Introduction

At RAN meeting #29 in Tallinn in September 2005, the new work item (WI) on “Continuous connectivity for packet data users” was approved (see [1]).

During the study item (SI) phase at RAN1 meeting #42 in August/September 2005 in London, 3 different concepts were proposed for the topic of ‘Continuous connectivity for packet data users’:
· UL DPCCH slot format change from Philips [2]

· UL DPCCH gating from Nokia [3]
· SIR_target lowering and CQI off from Siemens [4], [5]

and RAN1 concluded that these concepts are addressing the objectives of ‘Continuous connectivity for packet data users’.
The present document is discussing the pros & cons and open issues of the 3 concepts based on the given references and with respect to the objectives of the WI.

Such an analysis should be the base for the future selection of concepts for one common solution solving the problems of the WI.

Finally a text proposal is made to cover the results of this comparison in the TR 25.9xx created for the WI ‘Continuous connectivity for packet data users’.
Discussion of the concepts

A. SIR_target lowering & CQI off (Siemens)
This concept as described in [4] is based on 2 parts:

· A lowering of SIR_target in the Node B controlling the UL DPCCH power when periods (longer than a timeout parameter) of inactivity on E-DCH are detected.
· A switching off of CQI reporting in case of no activity is detected on HS-DSCH.

Both are connected by HS-SCCH signalling in the DL to inform the UE and both are controlled by the serving Node B within the given boundary conditions of the RNC.
This concept is by default keeping the PC in UL and DL alive and therefore tries to achieve a smooth integration into the existing standard.
The introduction of HS-SCCH signalling could be done by defining the usage of existing spare values.

The amount of SIR_target reduction shows that the number of additional users which are temporarily inactive and could get active with a very short reactivation is very promising.
The switching off of CQI is more promising for shorter CQI reporting cycles but this part could be considered as add-on to the SIR_target lowering.

Also for the case that DL is active while UL is inactive it would be possible to apply the SIR_target lowering when considering compensation by HS-DPCCH power readjustment.
B. UL DPCCH slot format change (Philips)
Document [2] discusses the suitability of different UL DPCCH slot formats (i.e. increasing the TPC bits from currently 2 bits to higher values and reducing the pilot bits from 8bits per slot accordingly) to be used during the inactive phase.

The proposal can be considered as an addition to the Siemens proposal “A. SIR_target lowering & CQI off” to improve the power control stability during the inactive phase.

The presented simulation results for flat fading & AWGN channel with 3km/h showed a gain of 2-4dB in received Eb/No at the Node B with increased TPC field length of UL DPCCH.

Furthermore, it is stated that the minimum power control loop delay is not modified compared to the usual operation with F-DPCH (i.e. 1 slot delay in UL & 2 slots delay in DL).

Although the improvement for the power control is quite obvious, it is not yet clear how this idea would be introduced in the signalling.

Assuming that the UE is informed via HS-SCCH about begin and end of the inactive phase (see concept A.) and would then change the slot format, it is yet unsolved how a non serving Node B would be informed about a slot format change in case of soft handover.

As such a signalling from the serving Node B (who is in charge of starting and stopping the SIR_target lowering) to the non serving Node B was explicitly excluded in concept A due to the network delays, this is an open issue of concept B.

Possible workarounds like blind detection or considering the modified slot format for active and inactive phase are FFS.

C. UL DPCCH gating (Nokia)
Compared to concept A. this concept C as described in [3] is a more radical approach in which the PC is not kept on a lower level but in which UL DPCCH is completely switched off if nothing is transmitted on E-DCH and HS-DPCCH.

Such an approach optimizes of course the UL noise rise reduction related to UL DPCCH and leads to a higher UE battery life time increase compared to concept A.

As stated in [3] such a radical approach of switching UL DPCCH off is not feasible (due to lost PC and longer delays to get active again as well as out-of-sync problems) and it is therefore proposed to consider an UL DPCCH activity pattern (known by the Node B) with sending UL DPCCH “every few radio frames” and adding a power control preamble to “follow the UL presence and quality”.
Apart from these patterns “whenever the UL has anything to transmit on E-DCH or HS-DPCCH the UL DPCCH transmission will automatically reinitiated.”
Some doubts are justified that the activity patterns would allow keeping a power control alive. In this connection it is unclear how the activity patterns are designed and what is the TX power of UL DPCCH during inactivity, after reactivation and during sudden transmission in connection with an E-DCH or HS-DPCCH transmission during such an inactive phase.

Also the impact of power ramping on the PC delay is open.

Proposal

For decision: Introduction of the text proposal as described below into TR 25.9xx.
Note: Depending on the analysis results of other companies it might be appropriate to consider to merge the different results in advance.
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4.A
SIR_target lowering & CQI off
…
4.A.3
Pros & Cons of the concept

Pros:

· PC is kept stable for UL and DL.
· Increased number of temporarily inactive users and improved battery UE lifetime.
Cons:

· Modification HS-SCCH signalling (but some spare values are present).
· CQI off gain is smaller for larger CQI reporting cycles.

4.A.4
Open issues of the concept

· Introduction of UE capability needed? (applies also to the other proposals).

· DL can be active while UL is inactive? (could by compensated by HS-DPCCH power readjustment)
4.B
UL DPCCH slot format change
…
4.B.3
Pros & Cons of the concept

Note: This concept has to be considered as an addition to the concept “SIR_target lowering & CQI off”.

Pros:

· Longer TPC sequence improves TPC detection on UL DPCCH (i.e. inner loop PC stability) during inactive phase and makes SIR_target reduction even more reliable.
Cons:

· In soft handover (SHO) case non serving Node will have no information about modified slot format of UL DPCCH transmission (note: Signalling of inactivity status among Node Bs would not be applicable due to delays).
4.B.4
Open issues of the concept

· Is such a slot format change also possible for active and inactive phase?

· Blind detection of slot format possible at non serving Node B? Effort?
· Not yet fully clear whether pilot reduction would be critical if DL is active but UL is inactive.
4.C
UL DPCCH gating
…
4.C.3
Pros & Cons of the concept

Pros:

· Increased number of temporarily inactive users and increased UE battery life time*
· maximizing of UL noise reduction*
*: Better than for “SIR_target lowering & CQI off” the more UL DPCCH is gated.
Cons:

· Pulsed transmission in UL (EMC, or UE/ UL noise impacts?)

· Impact on inner loop power control in UL & DL

· DL & UL has to be inactive at same time otherwise HS-DPCCH and UL DPCCH transmissions have to be aligned, so DL transmission is impacted.
4.C.4
Open issues of the concept

· Unclear how often/when UL DPCCH will be sent for inactive users (how are the activity patterns designed?).

· Unclear how the UL DPCCH power during the inactive phase will be set. This might be even more critical if data has to be sent together with these UL DPCCHs.

· Unclear how reactivation is started/signalled, with which power level? Longer power ramping needed?
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