3GPP TSG-RAN WG2 Meeting 109bis-e
R2-2003420
20th – 30th Apr, 2020







Agenda Item:
6.20.1.1
Source: 
Huawei, HiSilicon, BT, Telefonica, Telecom Italia S.p.A., Samsung
Title: 
EN-DC bandlist for 5G indicator
Document for:
Discussion and decision
1 Introduction
A LS was received from RAN plenary on 5G indicator in [1], where RAN2 is required to complete the signaling design according to the following requirement provided in the LS:
1
Introduce signalling to enable a UE camped on an E-UTRA cell to be informed, with frequency band granularity, of the NR frequency bands available for configuration of EN-DC operation within the area of this cell. In the case of RAN sharing, it must be possible to provide the NR frequency bands independently per PLMN. RAN2 can involve other groups as necessary to introduce the appropriate signalling.

2
For a UE in RRC Idle (or Inactive), specify that the presence of the upperLayerIndication is only provided to upper layers if the UE supports EN-DC operation for one or more of the indicated frequency bands.

3
For a UE in RRC Connected, specify that the presence or absence of the upperLayerIndication is provided to upper layers depending on whether or not the UE is configured by RRC for EN-DC operation.

In this contribution we will discuss the required RAN2 signalling. 
2 Discussion
2.1 Signalling for the NR bands for EN-DC operation    
In current RAN2 specifications, the upperLayerIndication-r15 is included in LTE SIB2 for 5G icon display as below in [2]:
PLMN-InfoList-r15 ::=



SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-Info-r15

PLMN-Info-r15 ::=


SEQUENCE {


upperLayerIndication-r15


ENUMERATED {true}


OPTIONAL

-- Need OR
}
Therefore, the most stragithfoward way is to include the frequency bands list available for configuration of EN-DC operation in the SIB2. However, since the band list needs to be signalled per PLMN, the signalling size might be a problem to be broadcasted in SIB2. For example, 10 bits are required for each band as below in [2]:
FreqBandIndicatorNR-r15 ::=


INTEGER (1.. maxFBI-NR-r15)
maxFBI-NR-r15



INTEGER ::= 1024
-- Highest value FBI range for NR.
The total required bits for the signalling would be: 
10 * number of bands * number of PLMNs
For example, if the network needs to signal 5 PLMNs and 8 NR bands for each PLMN, 400 bits are needed. The required size for the EN-DC bandlist might be too big to be broadcasted in SIB2. With respect to alleviating the size problem, three possible options could be considered:

Option 1: broadcast in SIB2 and try to optimize the signalling size 
One example for option1 is to introduce a EN-DC bandlist which is common for all PLMN, and for each PLMN a bitstring is introduced to indicate NR bands for a PLMN by pointing to the bands in the common EN-DC bandlist. Assuming the size of the bitstring is 10, the total required bits for the signalling would be: 


   10* number of PLMNs + 10* number of bands 
In the previous example, if the network needs to signal 5 PLMNs and 8 NR bands for each PLMN, 130 bits are needed.
Option 2: only broadcast a bitmap in SIB2 and the NR bandlist is signalled by NAS 
As proposed in [3], we could have a bitmap for each PLMN in SIB2 while the exact NR bandlist could be signalled by NAS. In such case the requred size in SIB2 could be reduced to 8* number of PLMNs, where 8 is the size of each per-PLMN bitmap. In the example above (5 PLMNs and 8 NR bands for each PLMN), only 40 bits are required. 
Option 3: introduce a new LTE SIBx to broadcast the NR bandlist per PLMN
A new LTE SIBx could be introduced for the broadcast of the EN-DC bandlist. In this case this SIBx could be sent in a SI message which is different from the SI message where SIB2 is carried. This would allow different scheduling periodicity for SIB2 and SIBx, and thus the signalling consumption could be reduced by using a longer periodicity for SIBx.
Analysis of the options above

Considering that the maximum supported SIB size is 2216 bits as captured in [2], the optimized signalling size in Option 1 would be acceptable for us. 
Even though Option 2 could further reduce the size of SIB2, we do see some drawbacks in this option：
1) Additional complexity is introduced in CN to manage the EN-DC bandlist to be used by RAN 
2) We also need to consider how to align the order of bands in the EN-DC bandlist configured by the CN to the bitmap signalled by RAN, for example via OAM or RAN3 signalling.
3) We might need a large size for the EN-DC bandlist: considering that the bandlist is common to a large area (e.g. TA wide), perhaps a 8 bits bitmap is not enough.
As for Option 3, introducing a new SIB generally requires more specification impacts and shall only be considered for some crucial features, and it seems that for 5G icon display is not worth it. However, we do see the advantage to introduce a new SIBx in terms of scheduling flexibility for signalling this EN-DC bandlist, which could allow the network to reduce the signalling cost by using a longer periodicity for SIBx. From this point of view, it seems this solution is also acceptable.
Proposal 1: RAN2 to discuss and agree either Option 1 or Option 3 as below:
Option 1: Introduce a ENDC-bandlist in LTE SIB2, which is common for all PLMNs, and for each PLMN a 10 bits bitmap is used to indicate the NR band(s) supported for EN-DC operation in the PLMN, by pointing to the NR band(s) in the common ENDC-bandlist
Option 3: Introduce a new LTE SIBx to broadcast ENDC-bandlist per PLMN 
2.2 Compatibility between the network and UE
Since the legacy UEs would not check the new EN-DC bandlist, the network needs to broadcast legacy upperLayerIndication for the legacy UEs to show the 5G icon regardless of whether the new EN-DC bandlist is broadcasted or not. 

From the UE point of view, if the new ENDC-bandlist exists, the new UEs shall check whether they support at least one of the NR bands in the bandlist and decide whether to show the 5G icon, otherwise, the new UEs shall show the 5G icon based on legacy SIB2 upperLayerIndication, to be compatible with legacy networks, which don’t broadcast the new EN-DC bandlist information. 
Proposal 2: if the new EN-DC bandlist is signalled by the network, the new UEs shall check whether they support at least one of the NR bands in the bandlist and decide whether to show the 5G icon, otherwise, the new UEs shall show the 5G icon based on legacy SIB2 upperLayerIndication, to be compatible with legacy networks which don’t broadcast the new EN-DC bandlist information. 
2.3 Toggling between displaying 4G and 5G icon

Numerous applications installed in smart phone invoke the RRC Connection only for small number of data packets occasionally in the real practice, and the network usually would not enable EN-DC configuration in RRC_CONNECTED mode for such small data transmission. Usually the UE would stay in RRC_CONNECTED mode for about several tens of seconds for such scenario, and the 5G icon would disappear for a short period of time in such case. However, this is not due to incapability of network or UE for EN-DC, there shall be some mechanism to prevent such toggling between displaying 4G and 5G icon due to 5G icon display rules for different RRC modes. RAN plenary has made the initial decision on this issue, and the conclusion has been sent from RAN in their LS [1] as below:
TSG RAN has decided that further 3GPP work related to the display of any user interface indication, such as hysteresis to avoid toggling between displaying 4G and 5G icon as mentioned in the GSMA LS, is not needed.
That means RAN plenary leaves this to operators and upper layers to control the time hysteresis for this. However, some operators think it is difficult to control this in [3]. It is probably worth to discuss in RAN2 whether time hysteresis is needed in RAN specs to avoid the toggling between displaying 4G and 5G icon
Proposal 3: RAN2 to discuss whether time hysteresis is needed in RAN specifications to avoid the toggling between displaying 4G and 5G icon.
3 Conclusions
The paper discussed on the RAN2 signalling support for 5G icon and made the following proposals: 
Proposal 1: RAN2 to discuss and agree either Option 1 or Option 3 as below:

Option 1: Introduce a ENDC-bandlist in LTE SIB2, which is common for all PLMNs, and for each PLMN a 10 bits bitmap is used to indicate the NR band(s) supported for EN-DC operation in the PLMN, by pointing to the NR band(s) in the common ENDC-bandlist
Option 3: Introduce a new LTE SIBx to broadcast ENDC-bandlist per PLMN 
Proposal 2: if the new EN-DC bandlist is signalled by the network, the new UEs shall check whether they support at least one of the NR bands in the bandlist and decide whether to show the 5G icon, otherwise, the new UEs shall show the 5G icon based on legacy SIB2 upperLayerIndication to be compatible with legacy networks which don’t broadcast the new EN-DC bandlist information. 
Proposal 3: RAN2 to discuss whether time hysteresis is needed in RAN specifications to avoid the toggling between displaying 4G and 5G icon.
We submitted CRs both for option 1 and for option 3, taking into account proposal 2 above and assuming that we do not introduce time hysteresis in the RAN specifications.

CRs for option 1 are submitted in R2-2003416 (Rel-15) and R2-2003417 (Rel-16 shadow).

CRs for option 3 are submitted in R2-2003418 (Rel-15) and R2-2003419 (Rel-16 shadow).

Proposal 4: RAN4 to agree on one of the two sets of CRs above.
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