3GPP TSG RAN WG1 Meeting #78
R1-142990
Dresden, Germany, 18th – 22nd, August, 2014
Agenda Item:
7.2.5.1
Source:
Huawei, HiSilicon
Title:
Introduction of RCPI and RSNI measurements
Document for:
Discussion and decision
1 Introduction
In RAN#64 meeting, a WF [1] on WLAN/3GPP radio interworking testability was agreed, in which RAN1 is approved to be one of the secondary groups. In addition in the WF as well as in the revised WID [2], a clear action point was agreed for RAN1 to capture the UE measurements RCPI and RSNI which are defined in IEEE [3] in their specification. 
Normally the agreed action point should be implemented. However, in this case the action point is based on outdated information from IEEE. Therefore, more discussion is needed before simply specifying them. This contribution describes the current situation and provides a proposal to clarify RAN1’s concern and expectation so as to guarantee support of WLAN/3GPP interworking.
2 Considerations for support of WLAN Measurements
To be concrete, the up-to-date conclusion related to RAN1 is in [1] [2] given as below,
RAN1 shall specify the RCPI and RSNI measurements by referring in their specifications to the RCPI and RSNI measurements defined in IEEE 802.11-2012 specification.
The usefulness of RCPI/RSNI was initially responded by IEEE to RAN2 LS [4] as follows,
· Regarding Question 1: We consider the RCPI value as defined in IEEE 802.11™-2012 a metric for signal strength.

· Regarding Question 2: We consider the RSNI value as defined in IEEE 802.11™-2012 a metric for signal quality in downlink direction.

· Regarding Question 3: Understanding that the objective of the mechanism is to select the network that provides the best match to the QoS and/or throughput requirements of the system, the consideration of RSNI/RCPI is not sufficient on its own to efficiently estimate the available throughput and QoS that will be experienced in the IEEE 802.11 WLAN. Other metrics should be taken into account, especially channel bandwidth, operating band, number of spatial streams, BSS load, and WAN metrics, see also the attached Table 1. Comparing only the RSNI/RCPI, as is, to thresholds presents some risks of poor decisions. Ideally, a single parameter, such as estimated available throughput, which combines all of the above parameters, would be determined inside of the WLAN modem and then delivered to the upper layers.
Subsequently, more discussion in IEEE has reached a followup reply [5] with the following information regarding the same questions:

· Updated information regarding question 1: RSSI and RCPI essentially provide the same information.  Furthermore, RSSI is mandatory in IEEE 802.11™-2012, while RCPI is optional.  We would also like to clarify that RSSI should be measured from Beacon frames for WLAN-3GPP interworking purposes.  Please refer to IEEE 802.11-14/0890r3 [6] for further details.  Please also note that clarifications on the unit and accuracy of the Beacon RSSI have been made in IEEE 802.11-14/0921r3 [7], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). Therefore, we consider the Beacon RSSI value as defined in IEEE 802.11™-2012 and IEEE 802.11-14/0921r3 [7] as a metric for signal strength.

· Updated information regarding question 2: RSNI is not well defined and cannot even be computed in some cases.  Furthermore, RSNI does not necessarily reflect the signal quality of the received packet.  Please refer to IEEE 802.11-14/0890r3 [6] for further details.   Therefore, we consider the RSNI value as defined in IEEE 802.11™-2012 not to be a suitable metric for signal quality in the downlink direction.

· Additional information regarding question 3: Estimated available throughput has now been defined at the 802.11 SME interface as specified in IEEE 802.11-14/0792r7 [8], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). The value of this parameter is determined inside of the WLAN modem and then delivered to a requesting upper layer entity such as a 3GPP connection manager.
From the above information it is obvious that the RSNI measurement is not a suitable metric. Since following previous agreement risks the real deployment of WLAN/3GPP radio interworking, we propose that

Proposal 1: RAN1 shall not specify the RSNI measurement.

In addition, the mentioned RSSI measurement and throughput have not been discussed in 3GPP yet. If RAN2 provides guidance that a different or additional metric than RCPI should be specified, RAN1 can follow this guidance. Otherwise, RCPI should be specified by the end of RAN1#78 as expected.

Proposal 2: RAN1 shall specify RCPI by the end of RAN1#78 unless additional guidance is received from RAN2. 

3 Conclusion 
The following proposals are made considering the latest information from IEEE:
Proposal 1: RAN1 shall not specify the RSNI measurement.

Proposal 2: RAN1 shall specify RCPI by the end of RAN1#78 unless additional guidance is received from RAN2. 
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