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Introduction
In RAN#81, it was agreed to set the TM9 FGI bit to 1 for UEs of certain categories and release:

RP-182137	Way forward on setting TM9 FGI bits to 1

Conclusion: endorsed with the clarifications: this does not apply to REL-14 and earlier, categories will be decided in Dec.18



As a result of this decision, the following actions were taken in the working groups:
· In RAN5, the LS RP-182238 was agreed indicating that, from RAN5 perspective, the test cases are already defined and RAN5 could implement the necessary changes to mandate the FGI setting by RAN#83 (Q1’19)
· In RAN2, a Rel-15 CR R2-1818598 was technically endorsed, where the applicable category(ies) is TBD.

In this document, we present our views on the process of setting TM9 FGI bits to 1.
Category and Release
In RAN#81 it was agreed that the mandatory setting does not apply to Rel-14 and earlier. Given the interest from several companies to set these FGI bit under discussion starting as early as Release 15, we propose: 

Proposal 1: FGI 103/104 are set to ‘1’ for Rel-15+.


For determining the category, the following principles should be taken into account:
1) Low complexity/low cost UEs (e.g. Cat-M1, Cat-1) should not be mandated to implement TM9.
2) UEs that are already deployed and are not hardware-ready to support TM9 should be allowed to be upgraded to Rel-15 while being spec compliant (e.g. to support a Rel-15 feature).

In our view, the first category that meets both requirements above is Category 11 – there are a large number of UEs with categories 6 and 9 that support over-the-air updates and are not capable of TM9. Thus, we make the following proposal.

Proposal 2: FGI 103/104 are set to ‘1’ for UE with categories 11 and above (or DL categories with peak data rate larger than or equal to 603008).

For reference, we include in Table 1 the DL categories for which support of FGI 103/104 would be mandatory according to the proposal above.
Table 1 DL Categories with mandatory support of FGI 103/104
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI
	FGI 103/104 mandatory to set to ‘1’

	DL Category M1
	1000
	NO

	DL Category M2
	4008
	NO

	DL Category 0 
	1000
	NO

	DL Category 1bis
	10296
	NO

	DL Category 4
	150752
	NO

	DL Category 6
	301504
	NO

	DL Category 7
	301504
	NO

	DL Category 9
	452256
	NO

	DL Category 10
	452256
	NO

	DL Category 11
	603008
	YES

	DL Category 12
	603008
	YES

	DL Category 13
	391632
	NO

	DL Category 14
	3916560
	YES

	DL Category 15
	749856-807744 
	YES

	DL Category 16
	978960 -1051360 
	YES

	DL Category 17
	25065984
	YES

	DL Category 18
	1174752-1211616 
	YES

	DL Category 19
	1566336 -1658272 
	YES

	DL Category 20
	1948064 - 2019360 
	YES

	DL Category 21
	1348960 - 1413120 
	YES

	DL Category 22
	2349504 – 2562784
	YES

	DL Category 23
	2695968 – 2869920
	YES

	DL Category 24
	2936880 – 3028608
	YES

	DL Category 25
	3132672 – 3316544
	YES

	DL Category 26
	3422400– 3531888
	YES



Timeline
The standard timeline for FGI setting was described in RP-130411 as follows:

· The conditions for mandating FGI as agreed by consensus by TSG-RAN (Update of Proposal 1 in [1]):
1) Sufficient IOT facilities should be readily available and be confirmed by 2 network vendors and 2 operators at first. This should finally be decided by TSG-RAN on a case by case basis.
2) Mandating FGIs does not require vendors whose UEs are already in the market to pass the IOT and change the FGI settings.
3) The timing of when to mandate FGI bits is not dependent on any associated testing regime as test cases will be developed as required in a timely manner.

· Assuming the precondition that the proponents believe that there are sufficient IOT facilities for features to be trialled, the proposed order of events for setting the FGI bits is as follows (Update of Proposal 3 in [1]): 
At TSG RAN #X:
Step 1:	The case is made to TSG RAN Plenary where the extent of IOT facilities will be analysed  and the status of any related conformance test cases will be reviewed..
Step 2:	Based on step 1, if there is consensus, TSG RAN to agree to set the bit(s) at a future date that takes into account the need for a preparation period to enable successful IOT. The length of this preparation time is decided on a case by case basis but typically this could be up to 2 Plenary cycles.
Step 3:	At this point, an LS is sent to RAN5 to make them aware of the bit setting situation and to ask RAN5 to take the appropriate action i.e. provide feedback and/or CRs to the following Plenary.
At TSG RAN #(X+2) where the preparation period is 2 Plenary meeting cycles:
Step 4:	After the stipulated preparation time, TSG RAN review and decide whether CRs to change FGI bit settings can be approved or whether additional preparation time is needed. Once decided, an update is to be sent to RAN5. The expectation will be that RAN5takes the appropriate CR related action and informs/updates the certification bodies accordingly.



There was no discussion at RAN#81 on availability of testing/IOT opportunities for the FGI under discussion. There are currently 8 test cases (out of the 22 identified by RAN5) that are not available from any test equipment vendor and thus have never been validated. This is verified as per current GCF DCC V3.72 and PTCRB V5.37 versions. 

Test cases that have not been validated
Applicable to Rel.10 and higher UEs

9.4.1.3.2_D

TDD PMI Reporting - PUSCH 3-1 (Single PMI) for eDL-MIMO
9.4.2.3.2_D
TDD PMI Reporting - PUSCH 1-2 (Multiple PMI) for eDL-MIMO

Applicable to Rel12 and higher UEs
Clause
Title

　
9.3.7.1
FDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement
9.3.7.2
TDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement
9.4.1.4.1
FDD PMI Reporting with 4Tx enhanced codebook - PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement
9.4.1.4.2
TDD PMI Reporting with 4Tx enhanced codebook - PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement
9.4.2.3.3
FDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement
9.4.2.3.4
TDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement



Observation 1: 8 test cases related to FGI 103/104 have not been implemented by any TE vendor and thus have not been verified

The absence of verification of these tests means that today the TM9 certified UEs are not tested against these for certification. In our view, all the test cases should be verified before specifying the FGI bits to be mandatory. Otherwise, current UEs in development cannot be tested against these, but if/when the test become verified, they will become mandatory for certification. In view of the unavailability of these tests, we propose to target RAN#84 as the meeting for approval of corresponding RAN2/RAN5 CRs. The CRs to introduce these bits as mandatory should only be agreed after all relevant test cases have been verified.

Proposal 3: RAN to target approval of RAN5/RAN2 CRs in RAN#84, with the pre-requisite that all relevant test cases have been verified by then.
Conclusions
In this contribution we presented our views on the setting of FGI 103/104 to mandatory. We made the following observations and proposals

Proposal 1: FGI 103/104 are set to ‘1’ for Rel-15.

Proposal 2: FGI 103/104 are set to ‘1’ for UE with categories 11 and above (or DL categories with peak data rate larger than or equal to 603008).

Observation 1: 8 test cases related to FGI 103/104 have not been implemented by any TE vendor and thus have not been verified
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