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1
Introduction
This paper discusses the definition and usage of discInterFreqList in SIB19, specifically on whether the current ASN.1 structure captures the intended behaviour. This has been listed in the RIL with the IDs of N54 and ERI-94 (see below).
	N54, ERI-94
	SystemInformationBlockType19 ( discInterFreqList-r12

	Why is PLMN id optional in the second CHOICE branch? What is the UE behaviour if it’s not included?

Why doesn’t the first CHOICE contain the carrierFreq-r12? When does the network use the first CHOICE?

Can we have a more detailed field description?


	2/ 3
	NN: These were the RAN2 agreements related to this:
-
The serving cell may provide in SIB information which neighbor frequencies support ProSe discovery

-
An eNB may provide in SIB(19) a list of (intra-PLMN-inter-frequency and/or inter-PLMN-inter-frequency) carriers on which the UE may aim to receive ProSe discovery signals

-
SIB19 provides a list of additional frequencies (EARFCNs and PLMN ID for inter-PLMN frequencies) on which ProSe discovery announcements are provided. The SIB does not contain the detailed ProSe configurations for those additional carriers

The following was brought up by the rapporteur (only) during the email review phase:


A.6: Confirm to include two options to indicate the PLMN identity in SIB19 i.e. by means of explicit signalling for PLMNs not in SIB1 and by means of an index for PLMNs in SIB1 (as also used in e.g. SIB8, SIB17)

Included choice (alike in TMGI-r9)

Clearly the ASN.1 should allow the eNB to use the CHOICE 2 inter-frequency scenario only. It should allow for inter-PLMN inter-frequency by including both carrier frequency and PLMN ID. CHOICE 2 also allows eNB to indicate frequencies for intra PLMN case by omitting the PLMN ID info. 

But the use of CHOICE 1 is unclear. We assume CHOICE 1 is for intra-PLMN inter-frequency case but in this case it should also have had the carrier frequency field included in CHOICE 1 (which is not the case).

This is the field description in SIB19: 

discInterFreqList

Indicates the neighbouring frequencies on which ProSe Direct Discovery announcement is supported.

First: In SIB1, we list the PLMNs for the serving cell, not for inter-frequency. So I don’t understand how this pointer (i.e. first entry of CHOICE) really works, but also the second CHOICE is a bit mysterious.

Second: Let’s take an example of the signalling in SIB19, so you can more easily point where my reasoning goes wrong: 

1.
In SIB1, eNB broadcasts {PLMN1, PLMN2}. This means the eNB is shared between two PLMNs. The EARFCN for both of these is the same, let’s assume EARFCN = 0 (for simplicity).

2.
In SIB19, eNB broadcasts 

discInterFreqList-r12 = {

  {plmn-Index = 1},

  -- First CHOICE, index to first PLMN in SIB1 ( Intra-frequency?

  {EARFCN = 0, PLMN2},

  -- Second CHOICE, refers to SIB1 EARFCN and 2nd PLMN in the SIB1-list ( another way to indicate intra-frequency?

  {EARFCN = 1, PLMN2},

  -- Second CHOICE, refers to EARFCN not in SIB1 but with the 2nd PLMN in the SIB1-list ( Inter-frequency?

  {EARFCN = 2, {}

 -- Second CHOICE, refers again to EARFCN not in SIB1 and there is no PLMN identity given ( Inter-frequency, but how does this differ from the previous entry in functionality?

}
The questions based on this example are:

1.
Is the above configuration allowed, and are the interpretations about the entries correct?

a.
If it is, then the field description is not correct as the list may include also intra-frequency carriers.

2.
The example is made so that there are more entries than PLMNs broadcast in SIB1, since there is no mention the lists should align in size. Is that allowed?

a.
If not, then we would need a condition to highlight how this is expected to work. At least ASN.1 allows the above, but does it make any sense?

b.
What does the last entry in the SIB19 mean? I.e. if the PLMN identity is not broadcast, does it mean that Prose is supported for any PLMN? Or what? 

ERI: Change to

ProseCarrierFreqInfo-r12::= 

CHOICE {


plmn-Index-r12





INTEGER (1..maxPLMN-r11),


carrierFreq-r12 




ARFCN-ValueEUTRA-r9,


plmn-Identity-r12




PLMN-Identity



OPTIONAL
-- Need OR

}
}
Rap: Some discussion seems beneficial.

[QC] We agree to the comment that the current structure of discInterFreqList-r12 is lacking considerations on network sharing. One possible, and probably the most straightforward, solution is to have discInterFreqList-r12 listing the combination of {EARFCN, up to 6 PLMNs} only for inter-frequency. It does not seems so straightforward to use the choice of plmn-Index-r9 in this approach. So we could abandon the optimization to use plmn-Index-r9.
[ALU1] OK, discussion paper?


2
Indication of neighbour frequencies for Prose Direct Discovery announcements 
2.1
Contents of SIB19 

The contents of the SIB19 under ASN.1 review are shown below.

	SystemInformationBlockType19 information element
-- ASN1START

SystemInformationBlockType19-r12 ::= SEQUENCE {


discConfig-r12





SEQUENCE {



discRxPool-r12





ProseDiscPoolList16-r12,



discTxPoolCommon-r12



ProseDiscPoolList4-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12




ProseDiscTxPowerInfoList-r12 
OPTIONAL,
-- Need OR



discSyncConfig-r12




ProseSyncConfigList16-r12

OPTIONAL
-- Need OR


}

















OPTIONAL,
-- Need OR


discInterFreqList-r12



ProseCarrierFreqInfoList-r12

OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...

}

ProseCarrierFreqInfoList-r12 ::=
SEQUENCE (SIZE (1..maxFreq)) OF ProseCarrierFreqInfo-r12
ProseCarrierFreqInfo-r12::= 

CHOICE {


plmn-Index-r9





INTEGER (1..maxPLMN-r11),


explicitValue-r9




SEQUENCE {



carrierFreq-r12 




ARFCN-ValueEUTRA-r9,



plmn-Identity-r12




PLMN-Identity



OPTIONAL
-- Need OR

}
}
-- ASN1STOP

SystemInformationBlockType19 field descriptions
discInterFreqList
Indicates the neighbouring frequencies on which ProSe Direct Discovery announcement is supported.
discTxPoolCommon
Indicates the resources by which the UE is allowed to transmit ProSe Direct Discovery announcements while in RRC_IDLE.
plmn-Index

Index of the corresponding entry in field plmn-IdentityList within SystemInformationBlockType1.



First, we would note that according to the field description of discInterFreqList, the IE is meant to inform the UE about the neighbouring frequencies on which ProSe Direct Discovery announcement is supported. Based on this, the intent of the field would be to uniquely identify those frequencies. Also, it seems that the list is only meant for inter-frequency carriers and  not the intra-frequency carrier (carrier frequency of the cell in which the SIB1 is received by the UE). The inter-frequency carriers may be either from the same PLMN as the primary/equivalent PLMN listed in SIB1 (i.e. intra-PLMN-inter-frequency) or from other PLMNs not listed in SIB1 (inter-PLMN-inter-frequency).
Observation 1: The IE discInterFreqList is intended for inter-frequency carriers where ProSe Direct Discovery is supported.
According to the RAN2 e-mail discussion 88#13, this part is intended to capture the following:

	
	A.6: Confirm to include two options to indicate the PLMN identity in SIB19 i.e. by means of explicit signalling for PLMNs not in SIB1 and by means of an index for PLMNs in SIB1 (as also used in e.g. SIB8, SIB17)
	
	Included choice (alike in TMGI-r9)


Noting that this refers to contents of SIB1, we observe the usage of PLMN that is in SIB1 is as follows:

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

Observation 2: The PLMN ID list in SIB1 is intended to broadcast the PLMNs that are supported by the cell in the current frequency in case if network sharing is used.

Observation 3: The PLMN ID list in SIB1 only identifies the PLMNs applying to the SIB1 carrier frequency, not any other carrier frequencies.

In SIB8 and SIB17 (as stated in the review issue), PLMNs are referring to SIB1. However, for both of those cases the intention is to link the PLMN in SIB1 and PLMN in SIB8/SIB17 so that it is clear whether the shared PLMNs both support the features indicates in SIB8/SIB17, i.e. the intent is to clarify the support of intra-frequency features. Since the purpose of the Prose discovery parameters in SIB19 is supposed to be for inter-frequency, it is not clear how the SIB1 linking should work for SIB19. If the intent would be to indicate whether a shared PLMN supports Prose discovery or not, we think this has never been discussed in RAN2 before this and the current ASN.1 does not capture this.
Observation 4: The SIB19 does not currently refer to the SIB1 PLMN list correctly.

2.2
How to set discInterFreqList IE in SIB19 

The issue A.6 seems to indicate that the discInterFreqList has two options: Either it
1) refers to the PLMN indexes in SIB1 (like used in SIB8, SIB17) OR

2) includes explicit signalling of PLMN not in SIB1
Based on these we observe:

· In SIB1, we list the PLMNs for the serving cell in case of network sharing, not for PLMNs for inter-frequency. Hence, it is not clear how the PLMN index in the first CHOICE-branch works. As observed by Qualcomm, the intent behind the index seems to have been only signalling optimization. 
· For the second branch of CHOICE, it seems possible to also indicate the same carrier frequency as used for intra-frequency, without PLMN identity. It is not clear what the UE should do in case PLMN identity is missing. The original intent was to only indicate inter-PLMN-inter-frequency carriers in discInterFreqList using this branch of CHOICE, but this would need some discussion and a formal agreement in RAN2.
2.3
Examples of discInterFreqList IE configurations in SIB19 
To consider the UE behaviour, allowed options for SIB19 parameters and to better illustrate the observations in section 2.2, we will highlight some examples of possible IE contents.
First, we assume that UE is camping at eNB whose SIB1 broadcasts {PLMN1, PLMN2}. This means the eNB is shared between two PLMNs. The EARFCN for both of these is the same, so we will assume EARFCN = 0 (for simplicity).
Second, we will consider 4 different examples of SIB19 signalling, to consider the allowed behaviour for SIB19. These are highlighted in their own sections below.
2.3.1
Example-1: Using the PLMN index in the first branch of CHOICE
Assume that the first branch of CHOICE is used and the SIB19 broadcasts the following parameters:
discInterFreqList-r12 = {
  {plmn-Index = 1}

   
}

Since the SIB19 only includes an index to the first PLMN in SIB1, it seems in this case the indicated inter-frequency is, in fact, intra-frequency. But it is not clear whether this is the correct interpretation.
Question 1: Is the case in Example-1 meant for intra-frequency Prose discovery? 

2.3.2
Example-2: Using the same EARFCN and PLMN as in SIB1 in the second branch of CHOICE
Assume that the second branch of CHOICE is used and the SIB19 broadcasts the following:
discInterFreqList-r12 = {
  {EARFCN = 0, PLMN2}

}

In this case, EARFCN = 0 is the SIB1 EARFCN and PLMN2 is the 2nd PLMN in the SIB1 PLMN-list, which seems to (again) suggest intra-frequency Prose discovery.
Question 2: Is the case in Example-2 a way to indicate intra-frequency Prose discovery? What would be the UE behaviour in case it receives such configuration? 
2.3.3
Example-3: 2nd branch of CHOICE with the same PLMN as in SIB1
Assume that the second branch of CHOICE is used and SIB19 broadcasts the following:

discInterFreqList-r12 = {
  {EARFCN = 1, PLMN2}
}

This seems to refer to EARFCN not in SIB1 but with the 2nd PLMN in the SIB1-list, i.e. inter-frequency Prose discovery within the same PLMN (i.e. a correct use case for the feature).
Question 3: Is the signalling in Example-3 for intra-PLMN, inter-frequency Prose discovery?
2.3.4
Example-4: 2nd branch of CHOICE, no PLMN signalled
If Second CHOICE is used and if SIB19 broadcasts the following:

discInterFreqList-r12 = {
  {EARFCN = 2, {}

}
This signalling is allowed since the PLMN is optional in the ASN.1 coding. However, it is unclear what the intended UE behaviour is for this case, even though from EARFCN it is clear that the intention is for inter-frequency Prose discovery.
Question 4: Is the signalling in Example-4 meant to address intra-PLMN or inter-PLMN (inter-frequency) Prose discovery? What is the expected UE behaviour when receiving such signalling?
2.3.5
Conclusions based on examples 1-4
Considering the above examples and the questions they raise, we summarize the issues as:
1. Are the signalling configurations in Examples 1-2 (i.e. intra-frequency configurations) allowed? 

a. If they are, then the field description is not correct as the list may include also intra-frequency carriers. As mentioned before our assumption is that you do not have to broadcast intra-frequency carriers and hence these intra-frequency configurations are not valid.
2. What is the expected UE behaviour when SIB19 indicates PLMN that is not broadcast in SIB1 (Example 4)?
a. Does such configuration make sense even if the ASN.1 coding allows it?

b. If the PLMN identity is not broadcast (as in Example-4), does it mean that network indicates Prose discovery is allowed for any PLMN UE supports?

3
Proposed changes to discInterFreqList IE in SIB19
Given the observations and discussions in Section 2 we think the following clarifications are in order:
Proposal 1: The ASN.1 for SIB19 should reflect the following:
· discInterFreqList IE should only include inter-frequency carriers (i.e. EARFCN values that differ from the one broadcast in SIB1).
· If the inter-frequency carriers in SIB19 belong to the same PLMN as the primary PLMN signalled in SIB1 in that cell then only the carrierFreq-r12 is included in ProseCarrierFreqInfo-r12.
· If the inter-frequency carriers in SIB19 belong to the other PLMNs than the primary PLMN signalled in SIB1 in that cell then the carrierFreq-r12 and plmn-Identity-r12 are included in ProseCarrierFreqInfo-r12.
If the above proposed clarifications are acceptable then one possible ASN.1 definition is shown in Annex A. 

4
Conclusion
We have discussed the formulation of discInterFreqList IE in SIB19 and proposed the following:

Proposal 1: The ASN.1 for SIB19 should reflect the following:

· discInterFreqList IE should only include inter-frequency carriers (i.e. EARFCN values that differ from the one broadcast in SIB1).

· If the inter-frequency carriers in SIB19 belong to the same PLMN as the primary PLMN signalled in SIB1 in that cell then only the carrierFreq-r12 is included in ProseCarrierFreqInfo-r12.
· If the inter-frequency carriers in SIB19 belong to the other PLMNs than the primary PLMN signalled in SIB1 in that cell then the carrierFreq-r12 and plmn-Identity-r12 are included in ProseCarrierFreqInfo-r12.
Text proposal capturing these changes is also provided in Annex A.
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Annex A: Text proposal for SIB19

Beginning of Text Proposal
	SystemInformationBlockType19 information element
-- ASN1START

SystemInformationBlockType19-r12 ::= SEQUENCE {


discConfig-r12





SEQUENCE {



discRxPool-r12





ProseDiscPoolList16-r12,



discTxPoolCommon-r12



ProseDiscPoolList4-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12




ProseDiscTxPowerInfoList-r12 
OPTIONAL,
-- Need OR



discSyncConfig-r12




ProseSyncConfigList16-r12

OPTIONAL
-- Need OR


}

















OPTIONAL,
-- Need OR


discInterFreqList-r12



ProseCarrierFreqInfoList-r12

OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...

}

ProseCarrierFreqInfoList-r12 ::=
SEQUENCE (SIZE (1..maxFreq)) OF ProseCarrierFreqInfo-r12
ProseCarrierFreqInfo-r12::= 

CHOICE {


carrierFreq-r12 




ARFCN-ValueEUTRA-r9,


plmn-Identity-r12




PLMN-Identity





OPTIONAL
-- Need OP






}
-- ASN1STOP

SystemInformationBlockType19 field descriptions
carrierFreq

Indicates the carrier frequency for the inter-frequency ProSe Direct Discovery. The value should always be different from the EARFCN of the carrier frequency of the cell.
discInterFreqList

Indicates the neighbouring frequencies (intra-PLMN or inter-PLMN inter-frequencies) on which ProSe Direct Discovery announcement is supported.
discTxPoolCommon

Indicates the resources by which the UE is allowed to transmit ProSe Direct Discovery announcements while in RRC_IDLE.
plmn-Identity

Indicates the PLMN associated with the carrierFreq. This field must be included for an inter-PLMN inter-frequency carrier. If the field is absent, the UE shall consider the carrierFreq as associated with a primary PLMN entry in field plmn-IdentityList within SystemInformationBlockType1.




End of Text Proposal

