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6.1
1. Introduction
This paper revisits FGI setting in Rel-9 which was discussed in the past meetings. Some of additional FGI settings are also discussed. 
2. Discussion
2.1. SR-VCC to UMTS
At the last time the setting of FGI bit 27 (SR-VCC to UMTS) was discussed (RAN #56 [1]), it was concluded that whether enough IOT opportunities had been ensured should be investigated for further. Further analysis was also needed for the condition of mandating these FGIs with respect to 1xRTT/ HRPD. 
During recent talks with vendors, we realised that this quarter could be a sensible timing that there is sufficient confidence within the industry to have enough IOT opportunities for SRVCC from EUTRA FDD to UTRA FDD. Furthermore, it was acknowledged that support of 1xRTT/ HRPD is no longer an issue to be addressed. Taking the recent status into account, the following is proposed:
Proposal 1:
It is proposed to mandate the setting of FGI bit 27 (SR-VCC to UMTS) to “1” for FDD if UE supports VoLTE.

As FGI bit 27 is relevant to NAS capability for SR-VCC, the condition on the NAS capability should also be clarified. With this clarification, FGI bit 27 is changed as shown below if Proposal 1 is agreed. Relevant CRs are also provided in this meeting by the co-sourcing operators (e.g., [2]). 
	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for this version of the specification
	FDD/ TDD diff

	27
	- EUTRA RRC_CONNECTED to UTRA FDD or UTRA TDD CELL_DCH CS handover, if the UE supports either only UTRAN FDD or only UTRAN TDD

- EUTRA RRC_CONNECTED to UTRA FDD CELL_DCH  CS handover, if the UE supports both UTRAN FDD and UTRAN TDD
	- related to SR-VCC

- can only be set to 1 if the UE has set bit number 8 to 1 and supports SR-VCC from EUTRA defined in TS 24.008 [49]
	Yes for FDD, if UE supports VoLTE
	Yes


2.2. TTI bundling
The setting of FGI bit 28 (TTI bundling) was discussed as well as Bit 27 [1]. The proposal was to mandate Bit 28 for UE supporting FDD and VoLTE. A concern was raised that support of TTI bundling is not recommended for VoLTE capable UE in the GSMA profile IR.92 [3]. However, there was no consensus as to whether the GSMA profile should be taken into account. How to mandate TTI bundling needs to be discussed if it is for VoLTE capable UEs. The following options can be considered:
Option 1:

Mandate for VoLTE capable UE as proposed in [1].
TTI bundling is mandated even if it is not recommended in the GSMA profile. If it is felt as a concern, Change of GSMA profile to add TTI bundling could be considered.

Option 2:

Decouple “3GPP IMS voice capable UE” from VoLTE capable UE.

3GPP IMS voice capable UE is defined in TS 36.331. The 3GPP IMS voice capable UE supports the GSMA profile. Additional requirements, i.e., TTI bundling is specified in TS 36.331.
Option 3:

Define IMS voice UE type.
For instance, “IMS voice UE type 1” means VoLTE capable UE compliant with the GSMA profile. “IMS voice UE type 2” means VoLTE + specific features defined in TS 36.331.

In addition, mandating for all UEs can be an alternative as TTI bundling would also be beneficial to the other UEs (e.g., MTC capable UEs). 
Option 4:

Mandate for all UEs (not limited to VoLTE capable UEs).
RAN2 is respectfully asked to discuss the way to mandate TTI bundling (Option 1 – 4). The co-sourcing operators to the corresponding CR (NTT DOCOMO, AT&T, Telecom Italia, KT Corp, Deutsche Telekom, Vodafone, TeliaSonera, Orange, Verizon Wireless and KDDI) support Option 4. Therefore, the following is proposed:
Proposal 2:
It is proposed to mandate the setting of FGI bit 28 (TTI bundling) to “1” for FDD.

The CRs provided in this meeting implement Option 4 [4]. 
2.3. FGI bit 1/2
The setting of FGI bit 1/2 was discussed at RAN2#78 [5]. For Bit 2, the proposal was to keep the current feature group and mandate the setting to “1” if implementation status and IOT opportunities were confirmed. For Bit 1, the original proposal was to introduce a new FGI bit including Bit 1 features except for PDSCH TM5. There was also an opinion that PDSCH TM5 should be removed from Bit 1 and redefined as optional. In conclusion, the decision was postponed as a backward compatibility issue was expressed for redefining as optional. 
According to the recent talks from vendors, it seems that there is not a concerned issue in order that PDSCH TM5 can be redefined as optional. Therefore, the following is proposed:

Proposal 3:
It is proposed to mandate the setting of FGI bit 2 to “1”.
Proposal 4:
PDSCH TM5 is removed from FGI bit 1 and redefined as optional. With this change, it is proposed to mandate the setting of FGI bit 1 to “1.
Relevant CRs are also provided in this meeting (e.g., [6]).
2.4. Event B1
Event B1 requires to implement and test Event B2 for each RAT as can be seen in the definition of FGI bit 15 as shown below:
	15
	- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports either only UTRAN FDD or only UTRAN TDD and has set bit number 22 to 1

- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports both UTRAN FDD and UTRAN TDD and has set bit number 22 or 39 to 1, respectively 

- Measurement reporting event: Event B1 – Neighbour > threshold for GERAN, 1xRTT or HRPD, if the UE has set bit number 23, 24 or 26 to 1, respectively
	- can only be set to 1 if the UE has set at least one of the bit number 22, 23, 24, 26 or 39 to 1.
	
	Yes


In addition, Bit 15 can be set to “1” if Event B2 is implemented and IOTed at least for one of the supporting RATs. There is not an issue for this definition as long as the implementation and IOT status is consistent between Event B1 and B2 for each supporting RAT. However, there would be an issue for the following case:
· UE supports both RAT#A and RAT#B.
· For RAT #A, both Event B1and B2 are implemented and IOTed.

· For RAT #B, Even B2 is implemented and IOTed, but Event B1 has yet to be implemented and IOTed.

According to the Event B1/B2 definition, Event B1 is most likely to be implemented if Event B2 is implemented. Thus, the possible scenario would be the case where Event B1 has not been IOTed yet. 
In this case, the settings of FGI bit for Event B2 are “1” for both RAT#A and RAT#B. The setting of FGI 15 is also set to “1”. Consequently, the eNB cannot learn that Event B1 has not been IOTed for RAT#B. Or rather, the eNB may think that it has also been IOTed for RAT#B. To resolve this issue, FGI bit 15 has to be split for each RAT as done for inter-RAT ANR. Therefore, the following is proposed:
Proposal 5:
FGI Bit 15 should be split for each RAT.

Recently, we heard that enough IOT opportunities seem to be ensured for Event B1 towards UMTS. Together with Proposal 5, the following is proposed:

Proposal 6:
It is proposed to mandate the setting of FGI for Event B1 towards UMTS.

Relevant CRs are also provided in this meeting (e.g., [7]).
2.5. Other FGI settings

We have also heard that enough IOT opportunities seem also to be ensured for the following FGIs:
· FGI bit 9 (SR-VCC to GSM):

For FDD if UE supports VoLTE.

· FGI bit 14 (Event A4/A5):


For FDD/ TDD (FDD/ TDD differentiation is not allowed for this FGI).

· FGI bit 23 (Event B2 to GSM):

For FDD.
Therefore, the followings are proposed:
Proposal 7:
It is proposed to mandate the setting of FGI bit 9 (SR-VCC to GSM) to “1” for FDD if UE supports VoLTE.
Proposal 8:
It is proposed to mandate the setting of FGI bit 14 (Event A4/A5) to “1”.

Proposal 9:
It is proposed to mandate the setting of FGI bit 23 (Event B2 to GSM) to “1” for FDD.
Relevant CRs are also provided in this meeting (e.g., [7, 8]).
3. Summary and proposal
This paper discussed update on FGI settings in Rel-9. In conclusion, the following were proposed:
Proposal 1:
It is proposed to mandate the setting of FGI bit 27 (SR-VCC to UMTS) to “1” for FDD if UE supports VoLTE.
Proposal 2:
It is proposed to mandate the setting of FGI bit 28 (TTI bundling) to “1” for FDD.
Proposal 3:
It is proposed to mandate the setting of FGI bit 2 to “1”.

Proposal 4:
PDSCH TM5 is removed from FGI bit 1 and redefined as optional. With this change, it is proposed to mandate the setting of FGI bit 1 to “1.
Proposal 5:
FGI Bit 15 should be split for each RAT.
Proposal 6:
It is proposed to mandate the setting of FGI for Event B1 towards UMTS.
Proposal 7:
It is proposed to mandate the setting of FGI bit 9 (SR-VCC to GSM) to “1” for FDD if UE supports VoLTE.

Proposal 8:
It is proposed to mandate the setting of FGI bit 14 (Event A4/A5) to “1”.

Proposal 9:
It is proposed to mandate the setting of FGI bit 23 (Event B2 to GSM) to “1” for FDD.
4. References
[1] RP-120689, “Mandating setting of FGI bit 27 and 28 to “1”,” NTT DOCOMO, INC.
[2] R2-12xxxx, “Rel-9 CR to 36.331 for Update on setting of FGI bit 27,” NTT DOCOMO, INC., et al.
[3] GSM Association Official Document IR.92, “IMS Profile for Voice and SMS,”
[4] R2-12xxxx, “Rel-9 CR to 36.331 for Update on setting of FGI bit 28,” NTT DOCOMO, INC., et al.

[5] R2-122574, “FGI bit 1/2 handling,” NTT DOCOMO, INC., CMCC.

[6] R2-12xxxx, “Rel-9 CR to 36.331 for the setting of FGI1 and FGI2,” Huawei, HiSilion.
[7] R2-12xxxx, “Rel-9 CR to 36.331 for Update on setting of FGI bit 9, 15 and 23,” NTT DOCOMO, INC., et al.
[8] R2-12xxxx, “Rel-9 CR to 36.331 for Update on setting of FGI bit 14,” NTT DOCOMO, INC., et al.
PAGE  
1

