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TSG History:

RAN #29 in Sep. 2005 in Tallinn approved the Work Item (WI) on "Continuous connectivity for packet data users" in RP-050429.
RAN #30 in Dec. 2005 in Malta noted the status report RP-050670 (WI 30% complete) and approved the modified WI description in RP-050870 moving the completion date to RAN #33 (Sep. 2006).
RAN #31 in March 2006 in Sanya noted the status report RP-060019 (WI 40% complete). Completion date remained Sep. 2006.
RAN #32 in May/June 2006 in Warsaw noted the status report RP-060241 (WI 60% complete) and changed the completion date to Dec. 2006.

Progress summary since last RAN #32:

The topic "Continuous Connectivity for Packet Data Users" was treated at the RAN WG meetings in Tallinn in Aug./Sep. 2006 with about 60 Tdocs in total (RAN1: about 40, RAN2: 14, RAN3: 5, RAN4: 2).

RAN2, RAN3, RAN4 were already informed by LS R1-061644 from RAN1 #45 in Shanghai in May 2006 about the available concepts for UL & DL in TR 25.903:

UL:
4.1
New UL DPCCH slot format

4.2
UL DPCCH gating (by UE)

4.3
SIR_target reduction (by Node B)

4.4
CQI reporting reduction

DL:
4.5
DRX at UE

4.6
Restricted HS-SCCH

4.7
HS-SCCH less operation

In Tallinn RAN3 (R3-061282) and RAN2 (R2-062716) provided corresponding reply LSs showing no blocking issue for RAN1 to decide about a solution.

RAN1 #46 in Tallinn updated TR 25.903 in 6 text proposals and decided about the combination of UL and DL concepts that will form the solution for the WI.
The details of these conclusions are summarized in LS R1-062445 (=RP-060536) [2] and can be shortened as follows:

· RNC configures a UE-specific so called "CPC mode" which has the following characteristics:

· UL:
UL DPCCH gating/DTX at UE (4.2) will be considered instead of SIR_target reduction (4.3),

a CQI reporting reduction will be achieved implicitely,

a new UL DPCCH slot format (4.1) can be configured by L3 in a semi-static way;
· DL:
DRX at the UE (4.5) with L1 disable/enable mechanism and RNC configurable DRX cycle will be 
included. The feature needs to be linked with UL DTX and additional F-DPCH gating.

Instead of 4.6 and 4.7 a new "HS-SCCH less initial transmission with modified HS-SCCH for 
retransmission" is assumed for reduced complexity, a new section 4.8 is describing it in TR 25.903.
Although first CRs were already submitted to/discussed at RAN1, RAN2 and RAN3, the corresponding details and CRs following these RAN1 conclusions will have to be worked out in email discussions until Oct. 2006 (for RAN1 CRs) and Nov. 2006 meetings (for RAN2, RAN3 and if needed RAN4 CRs).

Nevertheless, with this big step forward it is realistic to finalize the CRs in the following 3 months and to close the WI as planned by Dec. 2006.

Details:

RAN1 #46 in Aug./Sep. 2006 in Tallinn:

Under agenda item 7.2 the following 33 Tdocs were treated (including 6 agreed text proposals to the TR 25.903):
UL topics:

R1-062395
Uplink DPCCH gating, general description, Nokia, noted
R1-062248
Further link simulation results for UL DPCCH gating, HARQ off, Nokia, noted
R1-062249
Further link simulation results for UL DPCCH gating, HARQ on, Nokia, noted
R1-062260
TP for Additional UL DPCCH Gating Link-Level Performance Results, Ericsson
Text proposal was agreed to be added to TR 25.903.

R1-062261
TP for UL DPCCH Gating High-Velocity System-Level Performance, Ericsson
Text proposal was agreed to be added to TR 25.903.

R1-062262
UL DPCCH Gating - Further Results on Impact of Gap Length, Ericsson, noted
R1-062320
Link Simulations on Uplink DPCCH Gating with Long Gating Gap, Huawei
Text proposal was agreed to be added to TR 25.903 with the addition of "DPCCH gap length = 1sec" to the simulation assumption table.

It was noted that a long gap length may cause larger BS complexity impacts for certain environments (e.g. more frequent change in propagation conditions).
R1-062319
Uplink DPCCH Gating with Long Gating Gap and Text Proposal, Huawei, Qualcomm
Revised after offline discussion in R1-062423.

R1-062423
Uplink DPCCH Gating with Long Gating Gap and Text Proposal, Huawei, Qualcomm, Ericsson
Text proposal was agreed to be added to TR 25.903.
R1-062384
UL VoIP capacity: SIR Target Reduction vs. DPCCH gating, Lucent, noted
DL topics:

R1-061994
Improving VoIP performance for HSDPA by reduced HS-SCCH or by in-band control signalling with grouping, Motorola, Tdoc was revised in R1-062422 before presentation.
R1-062422
Improving VoIP performance for HSDPA by reduced HS-SCCH or by in-band control signaling with grouping,Motorola, noted
R1-062251
HSDPA VoIP capacity, Nokia, noted
R1-062252
On HS-SCCH-less HSDPA operation, Nokia
Text proposal was revised and included in R1-062421 in order to be covered as a new subsection in the TR 25.903, i.e. a different DL proposal.
R1-062025
Reduced Complexity HS-SCCH-less Operation, Qualcomm, noted, based on this Tdoc (and R1-062252) the text proposal R1-062421 was generated.
R1-062421
TP on Reduced Complexity HS-SCCH-less Operation, Qualcomm
Text proposal was agreed to be added to TR 25.903.
R1-062109
Comments on the proposals to modify HS-SCCH for VoIP, NEC, noted
R1-062110
TP on Clarification for HS-SCCH less operation, NEC, withdrawn
R1-062111
TP on Clarification for Restricted HS-SCCH operation, NEC, withdrawn
R1-062112
TP on further simplification for Restricted HS-SCCH operation, NEC, withdrawn
R1-062263
Reduced HS-SCCH - DL VoIP Capacity Gain, Ericsson, noted
R1-062381
Restricted HS-SCCH operation to optimize VoIP over HSDPA, Lucent, noted
R1-062380
DL VoIP capacity for regular HS-SCCH operation, HS-SCCH less operation and restricted HS-SCCH format, Lucent, noted
R1-062382
Text Proposal for Restricted HS-SCCH operation, Lucent
Text proposal was agreed to be added to TR 25.903.
R1-062383
On simulation parameters for comparison of DL VoIP capacity, Lucent, noted
Selection of the solution:

R1-062027
25.212 CR0238 (Rel-7, B) "Support of CPC concepts", Qualcomm, Nokia, Ericsson, noted
R1-062028
25.214 CR0421 (Rel-7, B) "Support of CPC concepts", Qualcomm, Nokia, Ericsson, noted
R1-062242
Way forward on Continuous Connectivity for Packet Data Users, Siemens, noted
R1-062243
Proposed solution for WI Continuous Connectivity for Packet Data Users, Siemens, noted
Decision regarding fast L1 or L2 entering/leaving of CPC and an extra power control step size during CPC mode will be decided until RAN1 #46bis in Oct. 2006.

R1-062385
Considerations for a simple CPC uplink design, Lucent, noted
R1-061956
Way forward for Continuous Packet Connectivity (CPC), Philips, noted
A new slot format (6 pilot bits/4 TPC bits) will be added to the UL slot formats in TS25.211.
L3 indication of slot format to be used during CPC mode.
Based on the discussions of the Tdocs above the following LS was drafted:

R1-062431
Draft LS to RAN2, RAN3, RAN4 (cc: RAN) on RAN1 decisions for "Continuous connectivity for packet data users", Siemens, Nokia, Ericsson, Qualcomm, Philips, contents was agreed and final LS was provided in R1-062445
R1-062445
LS to RAN2, RAN3, RAN4 (cc: RAN) on RAN1 decisions for "Continuous connectivity for packet data users", RAN1, agreed and sent out on Friday of the meeting. [2]
Conclusions taken by RAN1 #46 (covered in [2]):
· RNC configures a UE-specific so called "CPC mode" (CPC: continuously packet connected) which has in contrast to the current REL-6 E-DCH/HSDPA behaviour the following characteristics:
· Uplink:
· UL DPCCH gating/DTX in 2 cycles configured by the RNC and autonomously switched by the UE:
· rule based UL activity detection and DTX setting which can handle no UL user traffic, light UL user traffic as well as moving to transmit continuously,
· using UL DPCCH preambles (0...15 slots, configurable from set of 3 or 4 different lengths) before E-DCH transmissions,
· coupled with CQI reporting reduction,
· L3 indication of the UL DPCCH slot format to be used during CPC (1 new slot format will be added to 25.211: 6 pilots/4 TPC bits).
· Downlink:
· Node B L1 controlled and RNC configurable cycle allowing DRX at the UE for UE battery savings.
· DL F-DPCH gating/DTX coupled with gated UL DPCCH periods.
· HSDPA with reduced HS-SCCH overhead for realtime/small packet size traffic (e.g. VoIP) with the following working assumption: "HS-SCCH less initial transmission with modified HS-SCCH for retransmission".

Note: REL-6 type HS-SCCH operation remains possible also when the modified HSDPA operation is configured to the UE.
· RAN WG1 will work on the RAN WG1 CRs by email to fix the corresponding details and also solve the following questions:

· Fast L1 or L2 signalling useful to enter and especially leave 'CPC mode' quickly?
(note: so far only slow reconfigurations by the RNC are planned)

· RNC configurable power control step size for UL DPCCH useful in 'CPC mode' for short UL DPCCH transmissions or preambles for better power adjustment after longer DTX periods?
· RAN WG1 agreed that the support of the CPC features should be mandatory to the UEs supporting HSDPA/E-DCH even though the actual shutting off of the UE Rx remains an UE implementation issue.

The following 5 Tdocs were not treated due to a lack of time:

R1-062021
Improvements on E-DPCCH for HSPA, Qualcomm

R1-062022
Improved E-DPCCH coding, Qualcomm
R1-062023
Improved E-DPCCH power setting as a function of the Handoff state, Qualcomm

R1-062024
F-DPCH time alignment, Qualcomm
R1-062152
Monitoring of HSUPA grant channels, Qualcomm

The following 1 Tdoc was subject to email approval after RAN1 #46:

R1-062444
TR 25.903 v1.0.1 on "Continuous connectivity for packet data users", Siemens



(including the 6 agreed text proposals of RAN1 #46)
which led to the RAN1 agreed version of TR 25.903 after RAN1 #46:

R1-062451
TR 25.903 v1.1.0 on "Continuous connectivity for packet data users", RAN1 [1]
RAN2 #54 in Aug./Sep. 2006 in Tallinn:

In connection with agenda item 18.4 the following 13 Tdocs were treated:
R2-062092
LS from RAN1 (R1-061644) on feedback regarding the concepts for Continuous connectivity for packet data, RAN1, noted, for LS answer see R2-062674
R2-062537
Reply LS from RAN3 (R3-061282) to RAN1 to R1-061644 on feedback regarding the concepts for "Continuous connectivity for packet data users", RAN3, noted, no LS answer to RAN3
R2-062198
MAC-controlled Trigger for Initiation and Termination of CPC Mode in Uplink, Infineon, noted without presentation due to the conclusion in RAN1
R2-062202
Uplink DPCCH gating, general description, Nokia, revised before presentation in R2-062498:

R2-062498
Uplink DPCCH gating, general description, Nokia, Ericsson, Qualcomm, noted, Tdoc going in direction considered by RAN1 but ETA parameter is not discussed there so far.
R2-062243
Review of proposed concepts for “Continuous Connectivity for Packet Data Users” WI and impacts on L2/3, Motorola, revised before presentation in R2-062592

R2-062592
Review of proposed concepts for “Continuous Connectivity for Packet Data Users” WI and impacts on L2/3, Motorola, noted
R2-062327
Continuous connectivity indication, NEC, noted
R2-062390
Impacts of CPC features in L2 and L3, Qualcomm, noted
R2-062391
CR to 25.321 Rel-7 on introduction of DTX/DRX and HS-SCCH less in MAC, Qualcomm, Ericsson, Nokia, noted, ETA (= EDCH Transmission Allowed) is supposed to have only impact on MAC specification

R2-062392
CR to 25.331 Rel-7 on introduction of DTX/DRX and HS-SCCH less in RRC, Qualcomm, Ericsson, noted.

Conclusions: L23 impact of the DTX-DRX and HS-SCCH operation but most impacts are seen in RAN1 rather than in RAN2. Impacts on the scheduler to be further discussed.

R2-062674
Draft reply to RAN1 (R1-061644) on feedback regarding the concepts for "Continuous connectivity for packet data users", Nokia, revised in the final LS R2-062716 to clarify that further discussions may take place in RAN2 on limitations to the scheduler and non-scheduled transmissions.
R2-062716
Reply LS to RAN1 (R1-061644) (cc: RAN3, RAN4) on feedback regarding the concepts for "Continuous connectivity for packet data users", RAN2, agreed

Note: LS did not yet arrive in RAN1, RAN3, RAN4.
1 Tdoc was not treated:
R2-062393
Monitoring of HSUPA grant channels, Qualcomm

RAN3 #53 in Aug./Sep. 2006 in Tallinn:

In connection with agenda item 12.3 the following 5 Tdocs were treated:
R3-060987
LS (R1-061644) on feedback regarding the concepts for "Continuous connectivity for packet data users", RAN1, noted, R1-061240 was presented in this connection, LS answer see R3-061268 and final LS R3-061282.
R3-061138
Impact of CPC techniques on RAN3 specification, Qualcomm, Ericsson, noted
R3-061240
Analysis on all CPC concepts from RAN3 perspective, Nokia, noted, It was clarified that all affected CRNC/DRNCs would need to support the feature.
R3-061268
Draft reply LS to R1-061644 on Continuous Connectivity for Packet Data Users, Nokia, contents was accepted, final LS is in R3-061282
R3-061282
Reply LS to RAN1 (cc: RAN2, RAN4) to R1-061644 on feedback regarding the concepts for "Continuous connectivity for packet data users, RAN3, agreed
RAN4 #40 in Aug./Sep. 2006 in Tallinn:

Only 2 Tdocs were treated for this topic:
R4-060820
LS from RAN1 (R1-061644) on feedback regarding the concepts for "Continuous connectivity for packet data users", RAN1; noted, it was decided to send no LS answer.
R4-061007
Reply LS from RAN3 (R3-061282) to RAN1 LS (R1-061644) on feedback regarding the concepts for "Continuous connectivity for packet data users", RAN3, noted, no RAN4 impact

List of Completed elements:

· description of technical concepts for UL and DL covered in TR 25.903 [1]
· analysis of the technical concepts for UL and DL covered in TR 25.903 [1]
· agreement about the UL & DL solution to be standardized [2]

List of open issues:

· overview of the solution and specification impacts of the selected solution in TR 25.903
· CRs covering the solution (note: first drafts available).
Estimates of the level of completion:

Status at RAN #33: 75% (previous completion level: RAN #32: 60%).
WI completion date review resulting from the discussion at the working group:

Status at RAN #33: RAN #34, Dec. 2006 (unchanged).
As decisions on UL & DL concepts to form the CPC solution was taken at RAN1 #46 [2]:

· RAN1 will work now on the detailled CRs in order to agree them at RAN1 #46bis in Oct. 2006.

· RAN1 will inform RAN2/RAN3/RAN4 from/directly after RAN1 #46bis about the agreed CRs so that RAN2/RAN3/RAN4 can work out their CRs (if any) and agree them at the Nov. 2006 meetings in Riga.

· A complete CR package will then be sent to RAN #34 in Dec. 2006 in order to finalize/close the WI.

References to WG's internal documentation and/or TRs:

See Tdocs mentioned above and:
[1]
R1-062451, "TR 25.903 v1.1.0 Continuous Connectivity for Packet Data Users (Release 7)",
RAN1 agreed version after RAN1 #46, provided by the rapporteur (Siemens).
[2]
R1-062445, "LS on RAN1 decisions for 'Continuous connectivity for packet data users'", LS from RAN1 to RAN2, RAN3, RAN4 (cc: RAN, see also RP-060536), contact: Joern Krause (Siemens).
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