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Introduction
At RAN4 #99-e, a Reply LS related to RSS based RSRQ for LTE-MTC from RAN2 is received [1]. The LS content is replicated below. 
	1. Overall Description:
RAN2 thanks RAN4 for the LS in R4-2103728. 
The options proposed by RAN4 are:
· Option 1: Remove RSRQ from the cell selection and cell re-selection criterion when a cell is measured using RSS.
· Option 2: Define RSRQ for RSS measurements
RAN2 has discussed the options listed in the LS and concluded that from RAN2 perspective option 1 is not preferred because it may have an impact on cell (re)-selection performance and behaviour, but it is up to RAN1 and RAN4 to decide.
2. Actions:
To RAN1, RAN4:
RAN2 kindly asks RAN1 and RAN4 to take the above into account. 


This contribution discusses the further proceeding based on RAN2’s reply to RAN4’s LS [2].
Discussion
Based on RAN2’s reply, impact on performance of cell (re-) selection procedures is expected if RSRQ is removed from the procedures. RAN2 express a preference for defining RSS based RSRQ measurement. 
However, RSS based RSRQ measurement needs to be defined by RAN1 in TS 36.214. Existing RSRQ measurement is defined in clause 5.1.3:
“Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB's of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.”
It would be straightforward to extend this definition to RSS based RSRQ. However, there is a systematic difference between existing RSRQ using CRS for measuring RSRP over the E-UTRA carrier bandwidth, i.e. over several RBs, and RSS based RSRQ, since the RSS measurement bandwidth consists only of 2 consecutive RBs and hence RSRP and RSSI are derived from only 2 RBs, i.e. it is a narrowband measurement and will only report the quality for both RBs and not for other RBs of the E-UTRA carrier bandwidth. This means that accuracy requirements for RSS based RSRQ need to be defined and accuracy level should be comparable to that for existing RSRQ, otherwise the impact on cell (re-)selection procedures would remain. Hence introducing RSS based RSRQ requires specification effort in RAN1 and the definition of accuracy requirements for RSS based RSRQ in RAN4 with the target of comparable performance to existing RSRQ. 
Another approach, considered herein, is to fallback to existing RSRQ based on CRS in case of RSS based RSRP measurement configuration. As RSS is sent in configured number of consecutive subframes with a given RSS periodicity and in these subframes the CRS are all punctured, see Figure 1 below, RSS based RSRP and CRS based RSRQ would need to be measured in different, i.e. subsequent subframes. 
[image: ]
Figure 1: RSS mapping to RE’s (shown 1 PRB and 1 subframe, 2 antenna ports) [3].
The RSRQ measurements would only be needed in case of triggered cell (re-)selection and not for regular wake-up procedures for relaxed serving cell monitoring mode. 
Furthermore, as the UE is aware of the location of the RSS subframes, where CRS are punctured, it can derive the total missing subframes, it cannot measure CRS, and extend the CRS based RSRQ measurement period in this case by the amount of missed subframes for the purpose of cell (re-)selection evaluation. Taking this approach, applicability of the RSRQ measurement can be defined in TS 36.133 without the need for changes in RAN1 specification and without the need for defining new time-consuming RSS based RSRQ accuracy requirements in RAN4. 
It is proposed that RAN4 discuss further pros and cons of both approaches. 
RAN4 to discuss the pros and cons of both approaches, i.e. whether to introduce RSS based RSRQ requirements in RAN1 and RAN4 specifications or to adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration. 
Conclusion
This contribution has discussed the further proceeding based on RAN2’s reply to RAN4’s LS [2] expressing a preference for not removing RSRQ from cell (re-)selection procedures. 
Following proposal is made.
1. RAN4 to discuss the pros and cons of both approaches, i.e. whether to introduce RSS based RSRQ requirements in RAN1 and RAN4 specifications or to adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration. 
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