Page 1



3GPP TSG-RAN WG2 Meeting #68
R2-096590
Jeju, Korea
9th - 13th November 2009
Agenda item:

5.8.6
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Introducing FGI for PDSCH mode 4 and 6 
Document for:

Discussion and Decision

1
Introduction
The feature group indicator was introduced into LTE RRC specification to avoid backward compatibility problems, for features which would suffer such problems if Rel8 UEs are released without sufficient Inter Operability Testing (IOT). To obtain sufficient IOT, inter operability testing with several commercial networks is needed to verify that the mandatory feature of the UE is operating correctly and the tested feature is working as indented. 
In case that UEs, without sufficient IOT on certain feature, are released to the commercial network deployment, there is significant risk that feature cannot be utilise even with Rel8 UEs having completed IOT, as the network cannot distinguish between IOT tested and not tested UEs. Therefore it is beneficial that such a feature, which cannot be sufficiently IOT tested with first LTE network and UE releases are placed under FGI bit.
In this contribution we discuss the need for setting the FGI bit for PDSCH transmission mode 4 and 6.

2
Discussion
The PDSCH transmission mode 4 is the closed-loop spatial multiplexing schemes where the eNB utilise CQI, Rank Indicators (RIs) and Precoding Matrix Indicators (PMIs) to determinate the most suitable transmission and precoding format for different PDSCH layers. 

The PDSCH transmission mode 6, supporting only single layer transmission (Rank 1) together with precoding is a special case of the PDSCH transmission mode 4 as in this case only single spatial layer is supported. As only single layer is transmitted with multiple antenna ports this can seen as complementary feature for PDSCH transmission mode 2 which is supporting the transmit diversity. 
Based on our understanding, the closed loop spatial multiplexing scheme, i.e. PDSCH mode 4, is not going to be widely supported in the first E-UTRAN releases. Therefore, it is foreseen that sufficient IOT between different UE and network implementations is not possible. This fact, even though there exists a test case in TS36.101 for reporting the PMI (Subclause 9.4), will lead to the interoperability problems and reduced system performance in real system deployments in first LTE network and UE releases. If the network cannot distinguish between devices having this feature IOT tested and devices without sufficient IOT testing, there is clear risk that the real system performance boost introduced by PDSCH transmission mode 4 is jeopardised completely. 
To avoid future problems, we propose to introduce FGI bit for the PDSCH transmission mode 4. 

As the PDSCH transmission mode 6 is special case of PDSCH mode 4, we propose that PDSCH mode 6 is included under same FGI bit as mode 4.
Co-signing companies are open if the new group should be used or include this under existing one. However, as there are still available non-used bits and the number of features included in the other groups is quite high, therefore, there seems to be motivation to use new bit. This would avoid any unnecessary feature linkage between different LTE Rel8 features. Due to these reasons, the proposed CR is written by utilising the new FGI bit.
As the PUSCH Mode 2-2 – UE selected subband CQI with multiple PMI is only utilised in PDSCH mode 4 and 6, an additional note is added to FGI bit 1 indicating that this reporting is only implemented and tested, when the completed PDSCH mode 4 and 6 IOT testing is indicated.
Furthermore, the PUCCH: Mode 2-1 – UE selected subband CQI with single PMI is utilised in PDSCH mode 4 and 6 or with Multi-user MIMO, a additional noted is proposed to FGI bit 2 to indicate that this reporting mode is only implemented and tested if the bit number 28 is set to 1 or FGI bit number 1 is indicating Multi-user MIMO for PDSCH is set to 1.
3
Conclusion
It is proposed to discuss the benefits of utilising FGI bit for PDSCH transmission mode 4 and 6 and agree on the proposed CR.
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Annex B (normative): Release 8 AS feature handling

B.1
Feature group indicators

This annex contains the definitions of the bits in field featureGroupIndicators. 

In this release of the protocol, the UE shall include the field featureGroupIndicators in the IE UE-EUTRA-Capability. For a specific indicator, if functionalities for a feature group listed in Table B.1-1 have been implemented and tested, the UE shall set the indicator as one (1), else (i.e. if any one of the functionalities in a feature group listed in Table B.1-1, which have not been implemented or tested), the UE shall set the indicator as zero (0).

The UE shall set all indicators, which do not have a definition in the table B.1-1, as zero.

If the optional field featureGroupIndicators is not included by UE supporting future release, the network may assume that UE supports all features listed in Table B.1-1 and deployed in the network.

Table B.1-1: Definitions of feature group indicators

	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes

	1 (leftmost bit)
	- Intra-subframe frequency hopping for PUSCH scheduled by UL grant

- DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)

- Multi-user MIMO for PDSCH

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI
	- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI is only implemented and tested if the bit number 28 is set to 1.

	2
	- Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b

- Absolute TPC command for PUSCH

- Resource allocation type 1 for PDSCH

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI
	- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI is only implemented and tested if the bit number 28 is set to 1 or bit number 1 indicating Multi-user MIMO for PDSCH is set to 1.

	3
	- Semi-persistent scheduling

- TTI bundling

- 5bit RLC UM SN

- 7bit PDCP SN
	- can only be set to 1 if the UE has set bit number 7 to 1.

	4
	- Short DRX cycle
	- can only be set to 1 if the UE has set bit number 5 to 1.

	5
	- Long DRX cycle

- DRX command MAC control element
	

	6
	- Prioritised bit rate
	

	7
	- RLC UM
	- can only be set to 0 if the UE does not support voice

	8
	- EUTRA RRC_CONNECTED to UTRA CELL_DCH PS handover
	- can only be set to 1 if the UE has set bit number 22 to 1

	9
	- EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handover
	- related to SR-VCC

- can only be set to 1 if the UE has set bit number 23 to 1

	10
	- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order

- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order with NACC (Network Assisted Cell Change)
	

	11
	- EUTRA RRC_CONNECTED to CDMA2000 1xRTT CS Active handover
	- can only be set to 1 if the UE has sets bit number 24 to 1

	12
	- EUTRA RRC_CONNECTED to CDMA2000 HRPD Active handover
	- can only be set to 1 if the UE has set bit number 26 to 1

	13
	- Inter-frequency handover
	- can only be set to 1 if the UE has set bit number 25 to 1

	14
	- Measurement reporting event: Event A4 – Neighbour > threshold

- Measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
	

	15
	- Measurement reporting event: Event B1 – Neighbour > threshold
	- can only be set to 1 if the UE has set at least one of the bit number 22, 23, 24 or 26 to 1.

	16
	- Periodical measurement reporting for non-ANR related measurements
	

	17
	- Periodical measurement reporting for SON / ANR

- ANR related intra-frequency measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.

	18
	- ANR related inter-frequency measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.

	19
	- ANR related inter-RAT measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.

	20
	If bit number 7 is set to ‘0’:

- SRB1 and SRB2 for DCCH + 8x AM DRB

If bit number 7 is set to ‘1’:

- SRB1 and SRB2 for DCCH + 8x AM DRB

- SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

NOTE: UE which indicate support for a DRB combination also support all subsets of the DRB combination. Therefore, release of DRB(s) never results in an unsupported DRB combination.


	- Regardless of what bit number 7 and bit number 20 is set to, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB

- Regardless of what bit number 20 is set to, if bit number 7 is set to ‘1’, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB



	21
	- Predefined intra- and inter-subframe frequency hopping for PUSCH with N_sb > 1

- Predefined inter-subframe frequency hopping for PUSCH with N_sb > 1
	

	22
	- UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	

	23
	- GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	

	24
	- 1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	

	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode 
	

	26
	- HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	

	27
	Undefined
	

	28
	- PDSCH transmission mode 4

- PDSCH transmission mode 6
	

	29
	Undefined
	

	30
	Undefined
	

	31
	Undefined
	

	32
	Undefined
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