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Summary:

The packet mode ad-hoc was formed to address packet operation aspects of layer one proposals for the 3G-PP.  This document summarizes the discussion which took place in the first meeting of this ad-hoc.
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1. introduction

The packet mode ad-hoc was formed to address packet operation aspects of layer one proposals for the 3G-PP.  Specifically, the ad hoc was to address issues related to the operation of the downlink shared channel currently part of the 3G-PP draft specification.  In addition, it was chartered to harmonize the uplink packet data proposals that were under development in ETSI and T1P1.5 prior to the merger of the 3G-PP specification.   The ETSI proposal was on the Uplink Shared Channel that had been pursued but not yet accepted.  The T1P1.5 proposal was on the Common Packet Channel and had been accepted as part of the T1P1.5 draft specification.

2. AGREED Goals

Agreed work plan for the packet Ad hoc is as follows:

1) Further the detail of the DSCH specification

· Discuss timing of DSCH with respect to other channels

· Discuss the options for power controlling the DSCH

2) Identify the commonality of the uplink proposals

3) Discuss harmonization of the uplink proposals

3. Concensus reached on email reflector

The following consensus was reached among those participating in the packet ad hoc email discussion and agreed in the meeting

· Fat pipe improves packet performance (not all believe it is achievable on CDMA)

· All packet data transmissions lasting several frames or longer should be fast power controlled

· RACH should be used for transmission of short packets

· Enable access to UE's with varying capabilities

· Need for Downlink Shared Channel (DSCH)

· Timing Advance not proposed for USCH 

An objection was raised that the discussion justifying the consensus was not adequately summarized.  This objection was noted.   In particular, issues regarding timing advance required further clarification (see discussion on Tdoc 176)

4. General Comments

How to distinguish between packet and circuit data?  Suggested that WG#1 write a liaison statement to WG#2 regarding distinction between packet and circuit data.  Is any interlayer communication between L1 and L23 required to make that distinction?
5. Contributions Discussed in Meeting

Documents 232, 222, 223, 211, 220, 193, 176 were presented at the Ad Hoc.  Document 191 was noted as possibly relating to packet data, however, was not presented.  Document 172, liaison from WG#2, was noted and agreed to postpone discussion until the submission of Ad Hoc report in the plenary.  The following documents were not presented due to lack of time: 224, 225, 226, 194.  These documents are on the topic of the T1P1.5 uplink common packet channel.

5.1 TSGR#3(99)222 and 223 Packet mode vs. Circuit mode operation.

The documents showed that common packet channels will be more efficient for packet data in terms of Node B hardware requirements and packet transfer completion times.

It was recommended that the main packet data transmission for burst traffic with high peak to average ratio (at high rates and long payload sizes) use packet mode transfer and not circuit mode transfer.

5.2 TSGR1#3(99)211 Further details on DSCH operation with DCH

The document discussed:

· The timing between DCH and DSCH

· The power control operation with DSCH

· The channel coding & multiplexing with DSCH

· The DSCH operation with adaptive antennas

· DSCH signaling alternatives on DCH when DCH is in soft handover state

· When to mandate DSCH operation for a UE

Text proposals are given in appendix to clarify issues presented and agreed by the ad-hoc.

Notes:  The reference to +1 to –15 slots refers to the relative position of the DSCH with respect to the DCH.

5.3 TSGR#3(99)220 Efficiency Analysis of PSCCCH Dedicated Control Channels (DCH) – vs – Common Control Channel (CCH).

It was stated that a common control channel will require 15 dB more average then one DCH implying that 30 DCHs may be operated with the equivalent of one shared signaling channel.  It is stated that  PSCCCH Common Control Channels is expensive and should be avoided whenever possible.  

Motorola contended that analysis was simplified and claims the differential is not as great.  Motorola also stated that a system simulation is required to determine an accurate comparison.

The cautionary statement was noted.

5.4 TSGR1#3(99)193 Downlink Common Control Channel Structure

Contribution 193 suggests the frame format for the PSCCCH incorporating fields to support the T1P1.5 common packet channel.  It was stated that the PSCCCH (which is the DSCH common control channel) was selected for these parameters in order to reduce the number of common channels.  It was agreed that we don’t want to specify an excessive number of common channels.  The key aspect of this presentation was to show that extent of signaling requirement imposed by the uplink common packet channel in the DL direction.

5.5 TSGR1#3(99)176 Discontinuous Packet Data Transmission - Simulation Results

This contribution presented simulation results for the uplink comparing a) continuous packet data transmission, b) discontinuous packet data transmission, c) discontinuous packet data transmission with preamble transmission.  Discontinuous in this context refers to the stopping the DPCCH between successive packets.  It is shown that, there is no significant degradation in performance when a preamble was used.

The concern was raised that the preamble may not be detected by base site.  It was stated that a number of solutions are available to counter the above scenario.  The issue is FFS.

It was recommended that a response be written to the outstanding liaison statement concerning USCH physical layer issues from ETSI SMG2 L23 Experts Group (SMG2 UMTS L2/3 Experts Group, “Liaison from SMG2 L2/3 Expert Group to L1 [1] now that issues discussed have been addressed.

It was suggested that the uplink common control channel will require that the UE support multi-code reception.  In response, it was stated that the requirement for using the common control channel is similar to the downlink option for the DSCH.  As a clarification, it was stated that the USCH does not supplant the DCH mode packet operation. 

A brief discussion capturing the comments on timing advance was discussed.  The issue is related the potential for overlap between consecutive UEs with a large differential distance.  It was noted:

1) In large cells (e.g.16 km) there will at most a 1% overlap of consecutive transmissions

2)  It is conjectured that the above overlap will have negligible effect due to channel coding and interleaving.  It was further stated that effect does not warrant the complexity involved in adding a timing advance protocol. However, simulations are required to prove the above claim.

3) It may be noted that Motorola has suggested three schemes for timing advance in document number 3GPPRANWG1#2(99)065.

6. COMPARISON OF UPLINK PACKET DATA PROPOSALS VS. THOSE EXISTING IN THE DRAFT SPECIFICATION

Table and concerns prepared by Golden Bridge Technology and Motorola after ad hoc concluded.


UL-CPCH
USCH

Access Method
Digital Sense Multiple Access

Contention-based reservation

Contention- free transmission 
L2 Reservation Based

· No changes to RACH

· Resource Request on RACH

· Short packets may be transmitted on RACH

BS Resource Sharing 
(WG#2 issue)
Random Sharing of Common Pool of Resources
UTRAN Scheduled Sharing of the Uplink Power Resource

Preamble Structure
Identical to the RACH
· 10 ms DPCCH used for resuming DCH.  

· Similar to S1.14 section 7, transmission resumption

Message Length
Nx10 ms (N set by UTRAN on a common control channel)
· ‘Short lease’ = DCH assigned for 10 ms

· Multiple assignments may be concatenated by L23 for longer transmission. 

Power Control
Closed Loop Power Control on the message part
Closed Loop Power Control 

Downlink Control Channel 
Dedicated Control Channel
Common Control Channel or (dedicated option still possible)

L1 ACK/NAK on Preamble
Supported
Not Applicable

Layer 1 CD
Supported
Not Applicable

Time-alignment of transmission (see concerns below) 
Based on RACH slots
UEs share a common time reference in a cell.

Handover
HHO
HHO

(Optional SHO of DCH is being investigated)

Uplink  Channel Structure
Same coding

Same DPDCH

Same DPDCH 

L1 CD is placed in-band
No changes proposed

Channel Assignment


Immediate via L1 ACK/NAK

(assignment for N frames as broadcast by UTRAN)
Assigned by UTRAN based on requests from all UEs.

Message Resource Scheduling (WG#2 issue)
UE/Node B based

de-centralized
UTRAN based 

Centralized

Concerns on the USCH

1. Pre-cursor Detection probability/ Pre-cursor Probability of Miss and its implications 

2. Consecutive frames from two different UEs may overlap causing degradation.

3. Use of Downlink Common Control Channel 

4. The ratio of energy contributed to pre-cursor vis-à-vis data transmission

Concerns on the CPCH

1. Collisions may reduce performance under high loading

2. Open-ended assignments may effect QoS guarantees to other UEs

3. Use of Downlink Common Control Channel

7. Recommendation

The ad hoc requests time on Wednesday to continue the discussion on this topic. 

8. Appendix: Text proposal on DSCH to S1 documents.

To section 5.3.2.5.1 (DSCH associated with a DCH) in S1.11

Keep existing text and ad:

The DSCH transmission with associated DCH is a special case of multicode transmission, the channels do not have necessary the same spreading factor and for DSCH the spreading factor may vary from frame to frame. The relevant Layer 1 control information is transmitted on DCH, the PDSCH does not contain DPCCH information.

For DSCH the allowed spreading factors may vary from 256 to 4. DSCH may consist of multiple parallel codes as well as negotiated at higher layer prior starting data transmission. In such a case the parallel codes shall be operated with frame synchronization between each other.

To section 7.2.8.3 in S1.12 (new section under multirate transmission)

7.2.8.3 DSCH multirate transmission when associated with DCH

The data stream on DSCH shall be transmitted continuously over the 10 ms allocation period with no DTX on slot period. 

The spreading factor is indicated with the TFCI or with higher layer signaling on DCH.

Rate matching is implemented as in uplink, when there is data to transmit the 10 ms frame is fully filled with no DTX. The rates for the data as well as rate matching parameters are pre-negotiated at higher layers and are all part of the TFCI indication for particular data rate with particular spreading code.

Coherent detection is done based on the associated DCH carrying PDCCH data.

To section 5.2 (New section under Downlink Power Control) in S1.14

5.2.4  Power Control with DSCH

The DSCH power control can be based on the following solutions, which are selectable, by the network. 

· Fast closed loop power control based on the power control commands sent by the UE on the uplink DPCCH.

· Slow power control 

To section 7 (Timing Relationship between physical channels) in S1.11

Keep existing material and ad:

The relative timing between a DSCH and DCH is given as follows:

· DSCH timing is identical to the cell primary CCPCH

· DCH timing is asynchronous with max 1 slot (0.625 ms) ahead or respectively max 15 slots (15 times 0.625 ms behind), this determines explicitly which frame on DSCH carries the user data based on the TFCI or higher layer signaling on DCH.
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