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Discussion/Decision
1 Introduction

At RAN2#85 meeting, RAN2 agreed assistance parameters for RAN rules and/or ANDSF. In this document, we analyze how to set these parameters for different APs/PLMNs?
Based on discussion, we give the analysis on message size and discuss whether there is any problem to use broadcast signalling, whether to use a new message or to reuse an existing message, etc.
2 Discussion

2.1 Parameters setting for different APs
We have two groups of parameters, WLAN relevant parameters (e.g. BSS load, Available WLAN DL and UL backhaul data rate) and WLAN irrelevant parameters (e.g. RSRP/OPI, etc). For WLAN irrelevant parameters the natural way is to set them common for WLAN APs.  For WLAN relevant parameters, there is no clear agreement on how to set the threshold values for the WLAN relevant parameters for different APs. There would be two options in general:

· Option 1: Set a common threshold value for all APs in a cell, e.g. all APs in a cell using a same BSS load threshold
· Option 2: Set different threshold values for different APs in a cell, which means each AP in a cell will be set a specific BSS load threshold. E.g. the BSS load threshold for traffic steering to AP1 is Thld1, and the BSS load threshold for traffic steering to AP2 is Thld2. Thld1 and thld2 may be set with different or same values.

For BSS load, one normal case is that AP1’s bandwidth is 20MHz, and its channel utilization rate is 50%. AP2’s bandwidth is 40MHz, and its channel utilization rate is 70%. In this case, the UE will choose AP1 as the offloading target if we set the common threshold for different APs. However, AP2 may have more available resource (40*30%MHz vs 20*50% MHz) than AP1. Option 2 would work well in this case considering AP2 has more available resource than AP1.
For available WLAN DL and UL backhaul data rate, it is the rest capability of backhaul, therefore common threshold is ok, i.e. option 1.

For the WLAN measurements (RCPI, RSNI), different APs may have different Tx power, from several ten mW to 4W. To precisely control the UEs to offload to the AP, it’s better to configure different RCPI/RSNI threshold values for different APs.
Proposal 1: Per AP values shall be used for the parameters BSS load/WLAN measurement; Common value shall be used for other parameters, e.g. Available WLAN DL and UL backhaul data rate, RSRP, etc.

Considering the APs within the same SSID may have different capability, to realize per AP threshold, BSSID shall be used as WLAN identifier in RRC signalling. 
Proposal 1bis: It is proposed to use BSSID as WLAN identifier to realize per AP threshold.
2.2 RAN sharing

According to current specification, each cell could be shared between 6 PLMNs.

If different WLANs should be used for different PLMNs, there is the need to e.g. include a bitmap for each WLAN or indicate separate lists for each PLMN. Assuming operators sharing RAN will attempt to also share WLAN, a bitmap could be sufficient.

Proposal 2: In case of RAN sharing, it is proposed to indicate different WLANs for different PLMN and to include a bitmap (i.e. 6 bits) for each WLAN (B)/(HE)SSID to indicate which PLMN it is applicable to.

For the parameters with common value as proposed in proposal 1 (Available WLAN DL and UL backhaul data rate, RSRP, etc.), if the shared RAN wishes to ensure usage ratios of shared cells per PLMN, e.g. 50% for PLMN1, 25% for PLMN2 and 25% for PLMN3, the shared RAN may wish to offload traffic from UEs of one PLMN only. To realize this, different values could be used for the LTE RSRP/RSRQ and UMTS RSCP/Ec/No, one per PLMN. As there are 26 bits for LTE and for UMTS, this would mean up to 130 bits to be added. For the Available WLAN DL and UL backhaul data rate, we assume the purpose of this parameter is to avoid overloaded WLAN and the definition of overloaded WLAN could be the same for all WLAN APs, so we see no need to signal different values for different PLMNs.
Proposal 3: In case of RAN sharing, discuss whether to indicate LTE RSRP/RSRQ and UMTS RSCP/EC/No per PLMN. 
2.3 Size of WLAN/3GPP inter-working parameters

Regarding RRC signalling, RAN2 agreed that parameters may be signalled either using broadcast or dedicated RRC signalling. WLAN identifiers (SSID or BSSID or HESSIDs) may be broadcast in a new SIB (agreed as a baseline). Before discussing how to transfer the assistance parameters, we need to evaluate the size of these parameters. The size of each parameter is listed in table 1.
Table 1: Size of RAN assistance parameters
	Parameter
	Size
	Max Number
	Note

	UMTS CPICH RSCP threshold (for FDD)
	7 bits
	2*number of PLMN (Low, High)
	Scope: 0-127

	UMTS CPICH Ec/No threshold (for FDD)
	6 bits
	2 *number of PLMN (Low, High)
	Scope:0-63

	LTE RSRP
	7 bits
	2 *number of PLMN (Low, High)
	INTEGER(0..97)

	LTE RSRQ
	6 bits
	2 *number of PLMN (Low, High)
	INTEGER(0..34)

	WLAN Channel utilization in the BSS load IE 
	1 octets
(IEEE 802.11-2007)
	1 *number of APs or SSIDs
	see in [2]

	Available WLAN DL and UL backhaul data rate 
	64 bits
(0-4294967296, see in hotspot2.0 R2)
	2 (DL, UL)
	Kbps, see in [2]

	OPI
	1-2
	1
	FFS

	List of WLAN identifiers 
	SSIDs
	32 octets
(1 to 32 byte string)
	X number of SSIDs
	character string, see in [2]

	
	BSSIDs or HESSIDs
	6 octets
	X number of APs
	MAC address


If considering RAN sharing and parameters per AP, and assuming RAN assistance parameters and WLAN identifiers are delivered by different SIBs, e.g. SIBx and SIBy, the total size is listed as below table:

Table 2: Total size of RAN assistance Parameters with RAN sharing and Policy per AP

	Signalling
	RAN assistance parameters
	Total size (bits)

	SIBx
	3GPP network parameters (Note 1)
	26* 6

	
	BSS load 
	8* Number of APs

	
	Backhaul data rate
	128

	
	Bitmap(6bits) for each AP
	6*Number of APs

	SIBy
	WLAN identifier (Note 2)
	48* Number of APs


Note 1: assuming 3GPP network parameters is different for each PLMN, and we have 6 PLMNs.

Note 2: assume using BSSID.
Based above table, we list sizes of SIBx and SIBy with different numbers of APs in table 3:

Table 3: Size of SIBs for RAN sharing and Policy per AP
	Number of APs
	Total size in SIBx (bits) 
	Total size in SIBy (bits)
	Total size in both 

SIBx and SIBy (bits)

	1
	284+14*1=298
	48*1=48
	284+62*1=298

	2
	284+14*2=312
	48*2=96
	284+62*2=408

	23
	284+14*23=606
	48*23=1104
	284+62*23=1710

	24
	284+14*24=620
	48*24=1152
	284+62*24=1772

	31
	284+14*31=718
	48*31=1488
	284+62*31=2206

	32
	284+14*32=732
	48*32=1536
	284+62*32=2268

	36
	284+14*36=788
	48*36=1728
	284+62*36=2516

	37
	284+14*37=802
	48*37=1776
	284+62*37=2578

	46
	284+14*46=928
	48*46=2208
	284+62*46=3316

	47
	284+14*47=942
	48*47=2256
	284+62*47=3378

	52
	284+14*52=1012
	48*52=2496
	284+62*52=3508

	53
	284+14*53=1026
	48*53=2544
	284+62*53=3570

	74
	284+14*74=1320
	48*74=3552
	284+62*74=4872


Note:

Yellow = exceeds 1736;
Red = exceeds 2216;

Green = exceeds 3552;


For LTE, the maximum size of one SIB is 1736 bits(217bytes) or 2216 bit(277bytes)s, and for UMTS, the maximum size is 3552bits(444bytes). So if using one SIB to carry both RAN assistance parameters and WLAN list, the total size of parameters is up to 1710 bits when number of APs reach 23, and 3508 bits when number of APs reach 52, that almost up to the maximum size of SIB for LTE and UMTS respectively. If carrying RAN assistance parameters and WLAN list into 2 SIBs, the number of APs can reach 36 for LTE, and 74 for UMTS. However seems 23 APs for LTE and UMTS are sufficient, so we propose:
Proposal 4: it is proposed to carry RAN assistance parameters and WLAN list into the same SIB.

Proposal 4bis: Using new SIB to carry these RAN assistance parameters in LTE and UMTS.
3 Conclusions
This paper discussed how to transfer RAN assistance parameters in UMTS and LTE. Based on analysis we have the following proposals:
Proposal 1: Per AP values shall be used for the parameters BSS load/WLAN measurement; Common value shall be used for other parameters, e.g. Available WLAN DL and UL backhaul data rate, RSRP, etc.
Proposal 1bis: It is proposed to use BSSID as WLAN identifier to realize per AP threshold.
Proposal 2: In case of RAN sharing, it is proposed to indicate different WLANs for different PLMN and to include a bitmap (i.e. 6 bits) for each WLAN (B)/(HE)SSID to indicate which PLMN it is applicable to.

Proposal 3: In case of RAN sharing, discuss whether to indicate LTE RSRP/RSRQ and UMTS RSCP/EC/No per PLMN. 
Proposal 4: it is proposed to carry RAN assistance parameters and WLAN list into the same SIB.

Proposal 4bis: Using new SIB to carry these RAN assistance parameters in LTE and UMTS.
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