3GPP TSG RAN WG4 Meeting #87
       R4-1807598
Busan, Republic of Korea, 21st – 25th May, 2018
Source: 
Ericsson
Title:
Discussions on serving cell measurements under CRS muting for cat-M1/M2 
Agenda Item:
6.20.4.2
Document for:
Discussions
1 Introduction
RAN4 has discussed and made good progress on RRM requirements for cat-M1/M2 UEs under CRS muting. The CR capturing these agreements are presented in our companion paper [1].
In current specification, the UE requires gaps for measuring on both serving cell and intra/inter-frequency neighbour cells. However, the UE can carry out serving cell measurements without using gaps under certain conditions which are as follows [2]:

	-
UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS 36.331] for the frequency band of the serving cell, or

-
UE is not configured with any reporting configuration that requires measurement on any intra-frequency neighbour cell.


It is observed that the cat-M1/M2 UEs under CRS muting will always need measurement gaps to measure on the serving cell in CONNECTED mode regardless of whether the above conditions are met. This is discussed in this contribution. 

2 Discussions 
According to current UE behaviour, the category M1/M2 UEs are capable of performing serving cell measurements without using gaps under following two conditions[2]:

-
UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS 36.331] for the frequency band of the serving cell, or

-
UE is not configured with any reporting configuration that requires measurement on any intra-frequency neighbour cell.
This is, however, valid only when there are always CRS transmissions available in every subframe and over entire cell bandwidth. This is not the case during UE inactive period when CRS muting is employed in the cell, in this case the CRS transmission bandwidth is limited to center 6 or 24 PRBs only. Thus the UE can no longer received CRS transmissions in the UE channel bandwidth where MPDCCH is typically received.  

The CRS muting concept is illustrated in Figure 1 below where it is shown that CRS transmission will always take place in the center 6 PRS while they are also transmitted only over the UE RF bandwidth from time to time (e.g. in DRX ON durations, in warm-up and cool-down period). The scenario is illustrated in Figure 1 for category M1 UEs, T where it is shown that CRS transmission will always take place in the center 6 PRS while they are also transmitted only over the UE RF bandwidth from time to time (e.g. in DRX ON durations, in warm-up and cool-down period). 
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Figure 1: CRS muting over time and frequency domain

It is therefore observed that the gapless serving cell measurements are possible only under certain limited conditions under CRS muting. We therefore make the proposal to allow the UE always use the measurement gaps to measure and meet the CONNECTED mode requirements defined in section 8.13 in [2].
Proposal: If CRS muting is enabled in serving cell then the category M1/M2 UEs always use measurement gaps to measure on serving cell unless the UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS 36.331] for the frequency band of the serving cell.
3 Summary 
In this contribution, we have discussed serving cell measurements under CRS muting. It is observed that the current UE behaviour on serving cell measurements will not work when CRS muting is employed in the serving cell. Based on the discussions and observations, we make following proposal:
Proposal: If CRS muting is enabled in serving cell then the category M1/M2 UEs always use measurement gaps to measure on serving cell unless the UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS 36.331] for the frequency band of the serving cell.
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