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1   Introduction
The current option provided by TS 36.331 for Idle Mode Load Balancing (IMLB) functionality which is using the idleModeMobilityControlInfo IE in RRC Connection Release message cannot take into account signalling only RRC Connections, i.e., RRC Connections established just to exchange signalling messages between UE and the network, without the actual exchange of user data. This is not marginal as those signalling only RRC connections can represent more than 10 or 20% of RRC connections for the UE.
This issue was explained at RAN3#91, then it was decided to first send an LS to RAN2 to confirm the issue at RAN3#91bis meeting:

Prepare LS for next meeting to confirm the RAN2 understanding

This seems to be a misalignment in specification…?

Discussion will continue as correction ….  (no agreement)
RAN2 answered but their reply LS arrived in [1] at last minute of RAN3#92 so that this LS could not be treated and the topic was postponed to RAN3#93.

This paper recalls this issue, analyses RAN2 reply and proposes a corresponding CR in [2].

2   Discussion
The UE Radio Capability information is not made available to the eNB during signalling only RRC Connections e.g. Tracking Area Update (TAU) or Detach cases because no INITIAL CONTEXT SETUP REQUEST message is received by the eNB. In the absence of UE Radio capability, target frequencies which are not supported by the UE may be included when building the idle Mode Mobility Control Info IE of an RRC Release message to control subsequent idle mode mobility.

It was however not clear how would the UE react in such case and RAN3 consulted RAN2. 
RAN2 has now replied clearly in [1]:

· E-UTRAN needs to respect the signalled UE radio access capability parameters when configuring the UE (as per TS36.306)
· In case the idleModeMobilityControlInfo IE includes frequencies that are not supported by the UE, the UE behaviour is not specified 

It is therefore necessary that eNB receives this UE Radio Access Capability.
If not respected the UE behaviour therefore becomes undefined with the consequence that after such a TAU the UE would camp on an undesired frequency until its next “visit” to RRC connected. Annex A describes an example scenario in which such issue can occur.

Moreover, without knowing the actual frequencies the UE supports, it is difficult for the eNB to make a proper decision in its load balancing algorithm i.e. what frequency to choose for a certain UE or what UE to choose for offloading to a certain frequency (see a second example in annex B).   

To solve the problem above, tdoc [1] proposed that MME sends to eNB the UE Radio Capability IE within the S1AP: DOWNLINK NAS TRANSPORT message. This has been added at last RAN3#92 however for CiOT only as we can see from the following extracts from 3GPP standards which need some corrections:
9.1.7.2
DOWNLINK NAS TRANSPORT

This message is sent by the MME and is used for carrying NAS information over the S1 interface.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	Handover Restriction List
	O
	
	9.2.1.22
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore


Figure 1 – S1AP: DOWNLINK NAS TRANSPORT message with the new optional IE.

In TS36.413:

If the UE Radio Capability IE is included in the DOWNLINK NAS TRANSPORT message, the eNB shall store this information in the UE context, use it as defined in TS 36.300 [14].
And in 36.300 the current text is restricted to CP CIoT :
iii) NAS Transport procedure (MME initiated)
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Figure 19.2.2.6-3: Downlink NAS Transport procedure

-
The Downlink NAS Transport procedure is initiated by the MME by sending the DOWNLINK NAS TRANSPORT message to the eNB. The DOWNLINK NAS TRANSPORT contains a NAS message, UE identification and other S1 related addressing information and may also contain the UE Radio Capability information. 

3   Conclusion and proposal

In this contribution we have explained again the issue of inaccurate idle mode steering of UEs during signalling only RRC connections after RAN2 confirmed the undefined behaviour of the UE when receiving non supported frequencies and confirmed the non compliancy of eNB sending non supported frequencies to the UE.

As a consequence we propose to solve the problem by allowing sending the UE Radio Capability IE within the S1AP DOWNLINK NAS TRANSPORT message for all these signalling only RRC connections and not only for CIoT.

Proposal: agree the CR in [2] to allow sending the UE Radio Capability IE within the S1AP DOWNLINK NAS TRANSPORT message during signalling only RRC connections and not only for CP CIoT.
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Annex A
Example scenario 1: Network Sharing Scenario
Let us assume that an Operator X is using a shared network for two different operators, Operator A and Operator B. 

In SIBs, Operator X must have common priorities for users of both Operator A and Operator B. As an example:

· LTE Frequency 1 priority = 6
· LTE Frequency 2 priority = 5
· LTE Frequency 3 priority = 4

· WCDMA Frequency 4 priority = 7
· GERAN Frequency 5 priority =3

However, Operator X would like to have the UEs distributed in following way:

· Operator A’s users according to above SIBs scheme.

· Operator B’s users according to following dedicated scheme:

· LTE Frequency 1 dedicated priority = 4

· LTE Frequency 2 dedicated priority = xxx (not used)

· LTE Frequency 3 dedicated priority = 5
· WCDMA Frequency 4 dedicated priority = 7
· GERAN Frequency 5 dedicated priority =6
A possible approach could be:
· Operator A’s users are released without the idleModeMobilityControlInfo IE. In this way all such UEs are following always SIBs distribution.
· All Operator B’s UEs are released with the idleModeMobilityControlInfo IE build as shown above. 
However, during TAU, the priority information for Operator B’s users is lost, because the UE Radio Capability IE is currently not included for signaling only RRC connections (and this is case for TAU). Consequently, until the next transition to RRC Connected, Operator B’s users are camping (and are reselecting in Idle) not in desired layers. 

Annex B
Example scenario 2: Load balancing scenario
Let us assume that an operator is using two LTE frequencies both with 20 MHz. The operator wants to load distribute the idle mode camping UEs evenly over the two frequencies.
In SIBs, Operator must have common priorities for all users. As an example:

· LTE Frequency 1 priority = 1
· LTE Frequency 2 priority = 2
With 50% probability a UE get the following dedicated setting:

· LTE Frequency 1 priority = 2
· LTE Frequency 2 priority = 1
If some of the UEs do not support LTE Frequency 2, the load distribution does not work.
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