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1. Introduction
RAN2 has received the LS on NR indication from SA2 [1], where it is proposed (and endorsed in SA2) to introduce a SIB indicator of support of NR as secondary RAT in E-UTRA cell. By using this indication and also NAS indicator with respect to where NR is restricted through subscription based access control, SA2 seems to expect that the UE can provide the indication to the user that NR is supported in the cell and allowed by the subscription while the UE is in Idle mode. In this contribution, we discuss the SIB indicator with potential issues from RAN point of view and provide our views on potential solutions.
2. Discussion
2.1
Scenario to be supported
At first, we briefly discuss the scenario that SA2 is expecting. In the option 3 (i.e. EN-DC), the UE in Idle mode camp on the LTE cell but not on NR cell. In this case, even if the UE supports the EN-DC and stays in the area where the NR cell is available (e.g. UE#1 and #2 in Figure 1), the UE cannot provide any indication to the user that NR is supported in the cell and allowed by the subscription (Hereinafter called “5G indication”). 
To make 5G service more attractive for users, it would be good to allow the UE#1 and #2 to provide the 5G indication to the users. For instance, the user can know that he/she is under 5G service area and he/she can potentially start the service requiring/suitable for 5G. Therefore, SA2 agreed to introduce the NAS indicator and the SIB indicator.
Observation 1: RAN2 should confirm the need for supporting some AS signaling (e.g. SIB indicator) to let the UE provide the 5G indication to the user while the UE is in Idle mode.
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Fig.1: Example scenario for 5G indication
2.2
RAN aspect on SIB indicator
Next we discuss a binary SIB indicator regarding its meaning and potential issues based on the text below in the CR agreed in SA2 [2].
	An eNB supporting dual connectivity with NR checks whether the UE is allowed to use NR. If the UE is not allowed to use NR, the eNB shall not establish dual connectivity with NR as a secondary RAT.

An E-UTRAN cell, based on operator configuration, broadcasts whether it is capable of supporting dual connectivity with locally available NR secondary cell(s).


It could be understood that SA2 assumes the eNB transmits the binary SIB indicator in the cells where the eNB can provide the EN-DC with NR cell managed by a gNB connected to the eNB via X2 interface. From RAN point of view, it may or may not be true depending on the NR cell deployment and the UE’s location. For example, if the coverage of the LTE cell and the NR cell is (almost) the same, the assumption will be true. On the other hand, if the coverage of the NR cell is smaller than that of the LTE cell, the assumption can be true only when the UE stays in the coverage of the NR cell.
There are two cases where the binary SIB indicator will not be sufficient, i.e. the UE provide the 5G indicator even though the UE cannot use the EN-DC at its position.
· Case 1: 
· UE having received the binary SIB indicator from an eNB is not in the coverage of any NR cell.
· As example, UE3 in Fig.2 receives the binary SIB indicator from (M)eNB1 but UE3 is not in the coverage of (S)gNB1.
· Case 2: 
· UE having received the binary SIB indicator from an eNB is in the coverage of an NR cell, but the NR cell cannot be utilized in the EN-DC by the eNB.
· As example, UE4 in Fig.2 receives the SIB indicator from (M)eNB1 and UE4 is in the coverage of (S)gNB2, but the (S)gNB2 cannot perform the EN-DC with (M)eNB1.
Observation 2: RAN2 should confirm that only the binary SIB indicator is not sufficient for the 5G indication to the user while the UE is in Idle mode.
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Fig.2: Potential issues for the use of binary SIB indicator
In addition, the binary SIB indicator can be a problematic for those of UEs typically coming from different PLMN, i.e. inbound roamers. As inbound roamers may support NR only with different frequency bands from the one provided in a visited network, the UE may not find the NR cell in the end and this causes unnecessary UE battery consumption due to NR radio scanning.

Observation 3: RAN2 should study an efficient way to let UE know an NR availably with minimal system impacts. Especially, RAN2 should explore solutions not only the SIB based solution as suggested by SA2 but also other mechanism that makes per UE treatment possible based on UE radio capability into account.
2.3
Potential solution for 5G indication
This contribution provides 4 options potentially workable, three based on SIB indicator and other one based on without SIB indicator.

Potential solutions on top of the binary SIB indicator:

· Option 1: a binary SIB indicator, as suggested by the LS from SA2, with UE implementation
[*Can solve the problem in Case 1]
· (M)eNB sends a binary SIB indicator whether it is capable of supporting dual connectivity with locally available NR secondary cell(s)
· UE initiates to detect an NR cell on any of NR frequencies supported by the UE.

· If the UE can detect any NR cell, the UE provides the 5G indication to the user.
· Option 2: SIB indication together with frequency information for NR
[*Can solve the problem in Case 1, and that in Case 2 if NR cell of (S)gNB2 is on different frequency from that of (S)gNB1]
· (M)eNB sends the list of NR frequencies where the EN-DC is available.

· UE initiates to detect a NR cell on the frequencies in the list.
· If the UE can detect any NR cell on the frequency in the list, the UE provides the 5G indication to the user.
· Option 3: SIB indication together with cell information for NR 
[*Can solve the problems in Case 1 and Case 2]
· (M)eNB sends the list of NR cells where the EN-DC is available.

· UE initiates to detect an NR cell in the list.

· If the UE can detect any NR cell in the list, the UE provides the 5G indication to the user.
Potential solutions without SIB indicator:

· Option 4: (M)eNB provides EN-DC availability during the ATTACH and TAU procedure.
[*Can solve the problems in Case 1 and Case 2]
This solution characterizes to provide an EN-DC availability information to UE when the ATTACH and TAU procedure is performed, where the EN-DC availability information consists of NAS NR availability information (agreed by SA2) and AS NR list including either the list of NR frequencies or the list of NR cells (depending on NR cells deployment), together with its corresponding master LTE cell in EN-DC.

As (M)eNB is aware of EN-DC related configuration, i.e. support of NR cell(s) on which frequency, together with X2 configuration and also aware of UE Radio capability, the (M)eNB can instruct UE which NR cell(s) on which frequency that the UE is supposed to scan for NR radio as in the NR list.

See Fig.3 below how it works.
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Fig.3: Potential solution without SIB indicator
We compare option 1-4 and summarize in the Table 1 below.
For the signaling overhead, the option 1 has minimum overhead as only the binary SIB indicator is sent. Thee Option 3 includes more signaling than the Option 2 and has more often signaling than the Option 4, where we assume the periodically broadcasting the relevant information considering its necessity.
For the UE battery consumption, the Option 1 may need much more power if the UE supports large number of NR frequencies but most of them are not available in the visited network in a worst case. The Option 2 may need some more power compared with the Option 3 and 4, as the NR introduce more than 1000 PCIs (or the like). We guess that roughly speaking, the latency will be increased with the similar trend as the battery consumption.
In terms of the objective achievement (i.e. how much the intended purpose can be achieved), the objective would be well achieved by the Option 3 and 4, while the Option 2 may achieve partially. The Option 1 cannot solve the potential problems discussed above, e.g. inbound roamers.
Finally, our view on which solution option could be suitable is that the Option 4 would be good (and the best among 4 options) followed by the Option 3. So, our preference is the Option 4. On the other hand, whole of this discussion on “5G indication” should highly depend on how much operators would like to support it and ensure the 5G availability to the users. Therefore, we would like to propose as follows in 2 steps:
Proposal 1: RAN2 to agree to introduce a certain AS layer support for 5G indication.
Proposal 2: RAN2 to agree to introduce one of Option 2, 3 and 4.
Table 1: Comparison among potential solutions
	Option
	Signaling overhead
	UE battery consumption and latency for “5G indication”
	Objective achievement
	Solution suitability

	1
	Minimum
(only binary SIB indicator)
	Medium to high

(depending on the number of NR frequencies supported by UE)
	Not sufficient
	Not good (

	2
	Low
	Medium
	Partially
	Tolerable (

	3
	Medium to high
	Low
	Well
	Maybe good (

	4
	Medium
	Low
	Well
	Good ((


3. Conclusion

In this contribution we discussed the SIB indicator suggested by SA2 so that the UE can provide an indication to the user that NR is supported in the cell and allowed by the subscription. We had some observation and then made proposals as follows.
Observation 1: RAN2 should confirm the need for supporting some AS signaling (e.g. SIB indicator) to let the UE provide the 5G indication to the user while the UE is in Idle mode.
Observation 2: RAN2 should confirm that only the binary SIB indicator is not sufficient for the 5G indication to the user while the UE is in Idle mode.
Observation 3: RAN2 should study an efficient way to let UE know an NR availably with minimal system impacts. Especially, RAN2 should explore solutions not only the SIB based solution as suggested by SA2 but also other mechanism that makes per UE treatment possible based on UE radio capability into account.
Proposal 1: RAN2 to agree to introduce a certain AS layer support for 5G indication.
Proposal 2: RAN2 to agree to introduce one of Option 2, 3 and 4.
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