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1. Introduction
The 3GPP specifications do not seem to state explicitly what priorities should be used while in RRC_CONNECTED state in the event that PDCCH/PDSCH monitoring for PCH or serving cell BCH reception overlaps in time with a configured measurement gap. The implications of this issue are discussed within this contribution as well as possible ways forward.

2. Issue description
The only applicable statements within the existing 3GPP specifications seem to point out implicitly that measurement gaps take priority over any other serving cell Rx activity. This is largely based on the statements:

TS 36.133 section 8.1.2.1 [1]: 

“During the measurement gaps the UE is not expected to tune its receiver on the E-UTRAN serving carrier frequency.”
TS 36.321 Annex A [2]:

“In a subframe that is part of a measurement gap, the UE shall not perform the transmission of HARQ feedback …”
Monitoring gaps are scheduled every 40 or 80 ms.
PCH periodicity can be configured to one of (320, 640, 1280, 2560) ms, all of which are multiples of 80 ms. 

The periodicity of different BCH System Information Blocks (SIBs) is configured within SIB1 in multiples of 80 ms. 

Because the periodicities of monitoring gaps, BCH SIBs, and PCH are all multiples of 40 ms, any scheduling conflict will occur systematically for all relevant PCH and BCH SIB re-transmissions.

There are a number of problematic configurations: 
· Conflict between monitoring gaps and PCH reception. If monitoring gaps have greater priority then some monitoring gap configurations will not allow the PCH to be received while a monitoring gap pattern is active. However, monitoring gaps could in principle be configured by the RRC entity in the network with a suitable offset to avoid this clash. While a monitoring gap pattern is active if PCH reception is missed this could result in no reception by the UE of any updates to system information, as well as ETWS-related and/or CMAS-related notifications carried by PCH.
· Conflict between monitoring gaps and BCH reception.  If monitoring gaps have greater priority then for some monitoring gap and BCH scheduling configurations some of the BCH SIBs could never be received at the cell edge for a sufficient number of re-transmissions. It is worth noting that a monitoring gap pattern is most likely to be active at the cell edge in preparation for a potential handover. The cell edge is also the scenario in which the UE is most likely to require multiple BCH re-transmissions within the System Information Window Length in order to successfully decode a SIB. 

Monitoring gaps can be configured by the RRC entity in the network with a suitable offset to avoid the clashes above, but it seems difficult to avoid them all.
Unless more guidance is provided within the 3GPP specifications different UE implementations may work around this issue in different ways.

3. Possible Solutions
It seems possible to prioritise PCH and BCH reception over monitoring gap reception. 

PCH reception is rather infrequent and would not result in substantial degradation in terms of inter-frequency and inter-RAT performance. For a typical 1280 ms PCH periodicity this would result in 1 out of 32 gaps being obliterated (for a 40 ms gap periodicity, or 1 out of 16 for 80 ms gap periodicity).
BCH reception is triggered by the contents of PCH reception, and thus is far more sporadic. However, when required it may span over more than one monitoring gap. BCH reception may occur for the following cases:
· Change in system information. This would require SIB1 decoding, typically followed by reception of one SIB that has changed. At most one gap for each decoded SIB might need to be obliterated (if reception for each SIB is successful within one System Information Window Length). 
· ETWS or CMAS. This would require reception of SIB10/SIB11 (up to 2 obliterated monitoring gaps) or SIB12 (up to 1 obliterated gap), respectively. 
4. Conclusions
A possible way forward to address scheduling conflicts between monitoring gaps and BCH/PCH reception has been discussed. Some feedback from other RAN4 contributing companies is requested in order to determine if there is strong support for a clarification within the 3GPP specifications. 
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