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1. Introduction
During RAN#45, discussion took place on how to handle Rel-8 FGI in Rel-9, as well as optionality of Rel-9 features, and the following way forward was agreed [1, 2]:

· RAN tasks RAN2 to come up with a list of Rel-9 features that should have an IOT bit in order to avoide IOT problems. RAN2 should also consider if grouping of features under one IOT bit is possible.

· RAN will look at this list at the next RAN meeting, decide whether the list is acceptable, and which of these features would not have an IOT bit but a true optionality bit. This will not exclude mandatory features.

· Other WG’s should provide input where required, especially for TEI-9.

· RAN2 should also come with a proposal to RAN#46 on how to continue with the Rel-8 FGI list.

In accordance to this way forward, RAN has received a LS from RAN2 [3].

In this contribution, we propose a way forward on how to handle Rel-8 FGI in Rel-9. A separate contribution providing a way forward on optionality of Rel-9 features [4] is also contributed to this meeting.

2. Discussion and Proposals
RAN2 has decided to keep the 32bit LTE FGI signalling and the 4bit UMTS FGI signalling also in the Rel-9 specifications [3]. This will help to avoid IOT issues of these Rel-8 features also in the Rel-9 timeframe when the UE and network implements these features at different timings.

FGI was originally introduced in Rel-8 to enable quick time-to-market of initial LTE terminals. I.e., Rel-8 FGI features were deemed to be mandatory features, but in order to enable early deployment of LTE and in consideration of the various features specified for LTE, FGI was introduced in order to allow these UEs and networks to not support / have tested less prioritized features.

In this aspect, many of the Rel-8 FGI features should be supported / tested in the Rel-9 timeframe considering that Rel-9 lags by a year to Rel-8. So, even though RAN2 has decided to keep the Rel-8 FGI signalling also in Rel-9, for many of these features, a Rel-9 UE should be mandated to set the corresponding FGI bit to “TRUE” (i.e. supported and tested). 

Ideally, all Rel-8 FGI features should be supported / tested by Rel-9 UEs. However, it can be understood that for some of the Rel-8 FGI features, IOT environment might not be ready by the time the initial Rel-9 UEs are to be tested. Therefore, it is proposed to mandate Rel-9 UEs to set certain Rel-8 FGI bits to “TRUE”, and to allow Rel-9 UEs to set other Rel-8 FGI bits to “FALSE”.

In the tables below, we illustrate our proposals on how to update the FGI tables in UMTS and LTE in Rel-9 using revision marks. It is noted that cells painted in cream are contents that are pending approval in RAN#46, and the cells painted in grey are features we did not take into account as they involve RATs that the co-signing operators do not support.
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-use 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.
- shall be set to 1 if the UE supports voice.

	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
	- shall be set to 1.

	6
	- Prioritised bit rate
	- shall be set to 1.

	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
	- shall be set to 1.

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

- shall be set to 1 if the UE supports voice

	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)
	- shall be set to 1.

	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
	- shall be set 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
	- shall be set to 1.

	17
	- Periodical measurement reporting for SON / ANR

- ANR related intra-frequency measurement reporting events
	- shall be set to 1.

	18
	- ANR related inter-frequency measurement reporting events
	- shall be set to 1.

	19
	- ANR related inter-RAT measurement reporting events
	- shall be set 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.
	- shall be set to 1.



	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
	- shall be set to 1.

	23
	- GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	- shall be set to 1.

	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 
	- shall be set to 1.

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

	27
	- EUTRA RRC_CONNECTED to UTRA CELL_DCH CS handover
	- related to SR-VCC

- shall be set to 1 if the UE supports voice.

	28
	- PDSCH transmission mode 4

- PDSCH transmission mode 6
	- shall be set to 1.
if transmission 4 and 6 is split into two FGIs, this condition should be considered separately

	29
	Undefined
	

	30
	Undefined
	

	31
	Undefined
	

	32
	Undefined
	


Table E.1: Defintions of feature group indicators

	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to ‘true’)
	Notes

	1 (leftmost bit)
	- UTRA CELL_PCH to EUTRA RRC_IDLE cell reselection

- UTRA URA_PCH to EUTRA RRC_IDLE cell reselection
	- shall be set to 1.

	2
	- EUTRAN measurements and reporting in connected mode
	- shall be set to 1.

	3
	Undefined
	

	4
	Undefined
	


With regards to Rel-8 LTE FGI features, we propose to mandate support/testing of Long DRX cycle, UTRAN measurements and handover to UMTS (CS and PS), inter-frequency measurements and inter-frequency handover, and SON/ANR related features by Rel-9 UEs, as we believe these features are the more essential features to improve LTE performance and accelerate LTE deployment in and beyond the Rel-9 timeframe. Furthermore, we propose to mandate support/testing of “voice enhancement” (bit 3) for UEs supporting voice.

With regards to Rel-8 UMTS FGI features, we propose to mandate support/testing of reselection from LTE and EUTRAN measurements (i.e. all of the FGI features), as we believe these features are essential features to improve LTE performance and accelerate LTE deployment in and beyond the Rel-9 timeframe.
Proposal 1: It is proposed to agree to handle Rel-8 FGI as illustrated in the tables above in Rel-9.

Now, even if 3GPP tries to mandate support/testing of certain Rel-8 FGI features by Rel-9 UEs, depending on the LTE network deployment tactics, it might turn out to be that IOT environment of such features will not be made ready by the time initial Rel-9 UEs should perform testing. If such a situation is detected as time evolves and reported from UE / network vendors, the text intended to mandate support/testing of Rel-8 FGI features by Rel-9 UEs (i.e. “shall be set to 1” in the above tables) can be removed at that timing.

Proposal 2: The text which mandates support/testing of Rel-8 FGI features by Rel-9 UEs can be removed when it is discovered, as time evolves, that IOT environment is not available.
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