3GPP TSG RAN meeting #70









RP-151802
Sitges, Spain, Dec. 7 - 10, 2015
Status Report to TSG

Agenda item:


11.5.4
	Work Item Name
	Downlink TPC enhancements for UMTS

	included in this status report
	Core part:
	Yes
	Perf. part:
	Yes
	Testing part:
	No

	Study Item Name
	

	Acronym
	UTRA_EDL_TPC

	Unique ID
	680059 (Core), 680259 (Perf.)


Source:
	Leading WG
	TSG RAN WG1

	Rapporteur
	Name
	Peng Zhang

	
	Company
	Huawei

	
	Email
	peter.zhangpeng@huawei.com


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	68
	WI/SI started
	RP-151044
	0%
	December 2015
	0%
	March 2016

	69
	RP-151564
	
	35%
	December 2015
	0%
	March 2016

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-151600
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


100 %







RAN4 Perf. part:

80 %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100 %










RAN WG2:

100 %











RAN WG3:

100 %











RAN WG4:

100 %











RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. Dec. 2015>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Dec. 2015

which is:
RAN #70
The Performance part WI is planned to be 100% complete in:
March 2016

which is:
RAN #71
The Testing part WI is planned to be 100% complete in:

<e.g. Dec. 2015>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-151600 endorsed by RAN #69
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-151600
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables). 
	RAN #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	
	2
	
	
	
	
	
	
	
	


	RAN #69
Q4/2015
RAN #70

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	
	2
	
	.5
	
	.5
	
	
	
	.5
	
	1
	
	.5
	
	.5
	
	
	
	.5


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	
	.5


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
TSG RAN WG1
RAN1#82bis
RAN1 discussed the following aspects of Algorithm 3: SHO operation, UL TPC generation, compressed mode, TPC-size, downlink synchronization in Phase 2, and uplink synchronization. The following agreements were made:
Agreements:

SHO operation

Use of Algorithm 3

Determination of UE transmission power 

When not all RLs can be configured with Algorithm 3, e.g. during AS update, the UE will behave as per Algorithm 3. 

Generation of TPC in uplink DPCCH
· In case the serving RL is configured with legacy Algorithm and it exists at least one RL configured with Algorithm 3, the UE TPC generation and transmission will be as in legacy.
· In case the serving RL is configured with Algorithm 3, the UE TPC generation and transmission will behave as per Algorithm 3.

Reconfiguration

The network is always allowed to reconfigure all RLs and UE to follow legacy TPC Algorithm. RAN2/3 specifications should allow to reconfigure the TPC Algorithm together with the AS update, and/or in other procedures that RAN2/3 see as valid.
UL TPC generation

The UE transmits the following pattern for the X slots: 

X=3, [TPC_cmd 01]

X=5, [TPC_cmd 0101]
Compressed mode

· Algorithm 3 and compressed mode can operate together.

· The network is always allowed to reconfigure so that both network and UE follow legacy TPC Algorithm with compressed mode. Inform RAN2/3 to ensure that the specifications allow this behaviour. 

TPC-size

For Algorithm 3 the value of the step size TPC shall take the value 1dB or 2dB depending on the configuration of the parameter "TPC-StepSize".
Downlink synchronization
Phase 2 - reuse the CPC behaviour as legacy

Uplink synchronization
For uplink synchronization, algorithm 3 needs to be revised on a slot cycle basis in the downlink. The same pattern sent in uplink (as listed below) is used also in the RL synchronization 

The UE transmits the following pattern for the X slots: 

X=3, [TPC_cmd 01]

X=5, [TPC_cmd 0101]
The following aspects are FFS:
Slot position

The UE should receive the TPC commands from all RLs in the same TPC combining period in each slot cycle. The TPC combining period is one slot.
DL synchronization Phase 1

Phase 1
-option 1 is to extend the 40ms period and apply Algorithm 3

-option 2 is to keep the 40ms period and apply Algorithm 3
Apply Algorithm 3 to DPCH 

Main discussions: compressed mode, slot format, power saving.

The use of CPC and Algorithm 3 together
An LS [9] on the agreements in RAN1#82bis was sent to RAN2, RAN3 and RAN4.
RAN1#83
RAN1 discussed the following remaining aspects of Algorithm 3: CPC, DPCH, DL synchronization, slot position, recovery period and DC-UPA. The following agreements were made:

Agreements:

CPC

If CPC is configured, Algorithm 3 cannot be configured.

DPCH

Algorithm 3 is not used for downlink DPCH.

DL synchronization

For Phase I, the 40ms period is extended to 120ms or 200ms depending on decimation factor (3 or 5, respectively). 

The post-verification period shall not be used together with the Algorithm 3.
Slot Position

If Algorithm 3 is configured, the slot cycle should be signaled.

Single RL 

For the initial RL configuration the TPC symbols are only allowed to be in the first slot, 3rd ~ 10th symbols, and in the second slot, 1st and 2nd symbols.
Multiple radio links

If a new RL is added

· If no explicit signaling of the slot position, the UE receives the TPC command of the new RL in the existing TPC combining period

· If explicit signaling of the slot position is present, the network will ensure that the TPC commands are received at the UE in the existing TPC combining period
RL configuration for Algorithm 3
Slot position signaling is introduced for Algorithm 3.

Recovery Period
Recovery period in compressed mode: if Algorithm 3 is configured, the UE shall behave as if the RPP mode is 0.
DC-UPA
Algorithm 3 can be configured in DC-UPA. It is RAN1 preference to have the same power control configuration on both carriers.

An LS [17] on the agreements in RAN1#82bis was sent to RAN2, RAN3 and RAN4.
The work item in RAN1 was completed, and impacts in TS 25.214 were identified by RAN1. A CR on 25.214 introducing the downlink TPC enhancements for UMTS [18] has been approved.
TSG RAN WG2
RAN2#91bis
Since discussion in RAN1 is still ongoing, RAN2 just had some initial discussions based on RAN1’s LS [19], and reached some tentative agreements, including, to introduce a capability bit, this new algorithm is applicable to CELL_DCH only, some further agreements (to introduce a new indication of TPC algorithm 3 in IE "Uplink DPCH power control info") were revisited in RAN2#92 due to further agreements in RAN1.

RAN2#92
Based on RAN1’s LS on agreements [21], RAN2 discussed the signaling configuration of power control algorithm 3, RAN2 agreed that for all Radio Links in the same RLS, the same Algorithm is used, and during ASU procedure, it should be allowed to reconfigure the power control algorithm for the existing RL, and to reconfigure the Slot Position for the existing RL when it is configured with power control algorithm 3. For the concerns on the complexity of one step approach in ASU procedure, discussions could be continued on next RAN2 meeting during the Rel-13 corrections phase.
TSG RAN WG3
RAN3#89bis
One discussion paper in [26] was presented to analyze the general impacts in RAN3.

RAN3#90
It has been discussed that in which IE level the new decimation factor should be added. Finally it was agreed that decimation factor is introduced per carrier. Based on RAN1’s LS, the slot position was also introduced as per RL parameter. All RAN3 CRs [28]

 REF _Ref436383480 \r \h 
[29] have been approved. 
TSG RAN WG4
RAN4#76bis
Discussion papers in [30][31] were presented to analyze the general impacts in RAN4.
RAN4#77
General impact analysis for TS25.101 due to the new TPC algorithm 3 is discussed in [32]. Based on RAN1’s LS, the out-of-synchronization requirement when the TPC algorithm 3 is used is to be updated in RAN4. A RAN4 CR [33] has been approved.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4#76bis
Not involved
RAN4#77
The performance requirement for Algorithm 3 was discussed in [32].
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
TSG RAN WG1
DTX of TPC commands was adopted for Algorithm 3

Design details of Algorithm 3

Available decimation factors

Available TPC step sizes

UL TPC generation

SHO operations
DL synchronizations

UL synchronizations

Slot position

Compatibility between Algorithm 3 and: compressed mode/CPC/DPCH/DC-UPA

Recovery period

CRs capturing all above design details has been approved.

TSG RAN WG2
Signalling configuration of power control Algorithm 3
CRs capturing all RAN1 agreements have been approved.
TSG RAN WG3
Signalling configuration of power control Algorithm 3
CRs capturing all RAN1 agreements have been approved.

TSG RAN WG4
Out-of-synchronization requirement when Algorithm 3 is configured
CRs capturing all RAN1 agreements have been approved.

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
TSG RAN WG1
No.

TSG RAN WG2
No.
TSG RAN WG3
No.
TSG RAN WG4
No.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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