
3GPP TSG-RAN WG2 Meeting #85
R2-141212
Valencia, Spain, 31 Mar. – 4 Apr. 2014
Agenda item:

5.1.2
Source:
Broadcom Corporation
Title:
RAN Assistance Parameters for WLAN/3GPP Radio Interworking 
Document for:

Discussion and Decision
1 Introduction 
In RAN2 #85 meeting, it was agreed that the 3GPP RAN assistance parameters, namely LTE RSRP/UMTS RSCP and LTE RSRQ/UMTS Ec/No, may be signalled by RAN and used by RAN rules and ANDSF. In this paper, we discuss several technical aspects related to the usage of these metrics for 3GPP/WLAN interworking. For ease of presentation, in what follows, we will refer to these metrics collectively as 3GPP RAN RF metrics.
2 Technical Aspects for 3GPP RAN RF Thresholds
In this section, we discuss some technical considerations related to adoption of 3GPP RAN RF metrics for normative work. These considerations apply to both deployment scenarios with and without ANDSF.
Quantization

In selected suitable quantization levels for RAN RF metrics when used as RAN assistance parameters, we may consider the current cell selection/reselection threshold quantization levels in UMTS and LTE specifications. Currently, in 3GPP TS 36.331, the IE ReselectionThreshold is used to indicate an Rx level threshold for cell reselection (actual value of threshold = IE value * 2 [dB].) and is defined with 32 steps, from 0 to 31. 3GPP TS 25.331 specifies the threshold (in dB) for intra/inter frequency measurements with 27 steps
.
One option is to use the same quantization level as current UMTS/LTE cell selection/reselection threshold quantization, i.e. 27 (UMTS) or 32 (LTE) steps. The advantage of this option is that it aligns well with current UE implementations.

The other option is to consider reducing the number of quantization levels. This issue should be considered from many aspects. First, having smaller number of steps results in obvious reduction in overhead, especially advantageous for broadcast signalling. Second, when considering it from use case perspective, i.e. the use case of 3GPP RAN RF metrics as RAN assistance parameter and cell selection/reselection threshold may not be completely the same. On one hand, using 3GPP RAN RF metrics for interworking purposes is largely motivated from load balancing and QoS provisioning points of view, e.g. increasing the threshold value to allow more UEs to start offload to WLAN. On the other hand, UMTS/LTE cell selection/reselection is mainly driven from coverage point of view, e.g. setting the right value to ensure UE has seamless cellular coverage. Therefore, 3GPP RAN RF metrics thresholds used as RAN assistance parameter may not need that many steps. 
Proposal 1: RAN2 is requested to discuss different options on suitable quantization level for 3GPP RAN RF metrics used as RAN assistance parameters.
Update frequency

How frequently would operators desire to update 3GPP RAN RF metrics as RAN assistance parameter is another topic that needs to be addressed. This is because, as broadcast signalling has been agreed to be the baseline method to indicate 3GPP RAN RF metrics thresholds to UEs, the expected update frequency of the threshold values may affect the SIB update design mechanism. 
The consideration of suitable update frequency should start with collecting input from operators, i.e. how frequently the operators expect to update 3GPP RAN RF metrics thresholds for WLAN/3GPP radio interworking purpose? Note that, the update frequency also depends on the quantization level. The finer the quantization level, the faster the change. For example, in case of RAN rules working in a fashion similar to ANDSF’s “time of day” use case, one can expect that the IWK SIB will change at least twice a day, e.g. at 3pm the (e)NB may set the threshold(s) to allow some UEs to offload, and at 5pm set the thresholds() such that no UE will perform offload. Potentially between 3-5pm, (e)NB may need to change the thresholds a few more times to react to smaller time scale variation in cellular/WLAN load. Additionally, if there are multiple “time of day” profiles and multiple RAN rules, the number of IWK SIB changes quickly adds up.
Once the expected update frequency of the threshold values is understood, RAN2 should consider whether the current SIB modification mechanisms in UMTS/LTE are appropriate for such update frequency. For example, if significant number of updates per day is expected, frequent SIB change notifications will result in waking up legacy UEs and wasting their battery unnecessarily. In this case, we may need to consider other SIB change mechanisms (e.g. ETWS) or compromise by decreasing the number of threshold quantization levels.
Proposal 2: RAN2 is requested to discuss and collect input from operators regarding the expected update frequency of 3GPP RAN RF metrics thresholds as RAN assistance parameter.

3 Alternatives to broadcast 3GPP RAN RF thresholds as RAN assistance parameters 
Once the expected update frequency and quantization levels of 3GPP RAN RF metrics for interworking purpose have been agreed, we can consider different alternatives to accommodate the RAN assistance parameters in Stage 3 specifications. Note that, the following discussion is also applicable when considering how to broadcast other RAN assistance parameters.
Alternative 1: Normal SIB change concept
This alternative is suitable when update frequency of 3GPP RAN RF metrics for interworking purpose is expected to be the same level as “normal” SIB parameters (other than for ETWS, CMAS and EAB parameters) that exist today, for which change of system information only occurs at specific radio frames, i.e. the concept of modification period is used. In this alternative, 3GPP RF RAN assistance parameters can be integrated in existing SIB type (e.g. SIB3) and the normal SIB change mechanism can be adopted.
Alternative 2: new “Interworking-specific SI change Indication”
This alternative is suitable when update frequency of 3GPP RAN RF metrics for interworking purpose is expected to be higher than “normal” SIB parameters (other than for ETWS, CMAS and EAB parameters) that exist today. The goal in this use case is to minimize battery consumption impact to legacy UEs that are not capable of 3GPP/WLAN radio interworking. We propose a new “Interworking-specific SI change Indication” to be added to the Paging message. Legacy UEs are impacted by paging but they will not act on it as they know the changes ado not apply to them. A new “Interworking-specific SI change Indication” is proposed to be added to the Paging message to inform WLAN interworking capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about change of 3GPP RF RAN assistance parameters. The change of 3GPP RF RAN assistance parameters includes the situation when RAN starts to broadcast, and when RAN stops to broadcast 3GPP RF RAN assistance parameters. 

•
If the UE receives a Paging message including the “Interworking-specific SI change Indication”, it shall start receiving the “3GPP RF RAN assistance parameters” defined in the corresponding SIB type according to schedulingInfoList in SystemInformationBlockType1.

•
If the UE receives Paging message including the “Interworking-specific SI change Indication” while it is acquiring 3GPP RF RAN assistance parameters, the UE shall continue acquiring the 3GPP RF RAN assistance parameters based on the previously acquired schedulingInfoList until it re-acquires schedulingInfoList in SystemInformationBlockType1.
•
A new SIB type, e.g. SystemInformationBlockTypeYY is proposed to accommodate “3GPP RF RAN assistance parameters”. 
Proposal 3: RAN2 is requested to discuss and agree one of the two alternatives above to incorporate broadcast signaling for RAN assistance parameters.
4 Conclusion 
For WLAN/3GPP Radio interworking solutions to address deployments scenarios with and without ANDSF, we propose:
Proposal 1: RAN2 is requested to discuss different options on suitable quantization level for RAN RSRP/RSCP thresholds as RAN assistance parameter.
Proposal 2: RAN2 is requested to discuss and collect inputs from operators regarding the expected update frequency of RAN RSRP/RSCP thresholds as RAN assistance parameter.

Proposal 3: RAN2 is requested to discuss and agree one of the two alternatives discussed in this paper to incorporate broadcast signaling for RAN assistance parameters.

� Sintrasearch/Sintersearch is defined as “Integer (-32..20) by step of 2“. However, if a negative value is received the UE shall consider the value to be 0. Therefore, effectively there are only 11 steps.






