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1 Introduction

LTE and BT earphone has been identified in [1] as an important coexistence use case. For voice, BT uses the enhanced synchronous connection oriented (eSCO) mode which has a stringent latency requirement. Short-term gap patterns on LTE are needed to provide acceptable performance for BT eSCO. 
In LTE, some essential DL signals are sent by eNB on specific subframes ex. PSS/SSS, PBCH and SIB1. In this contribution, we consider reception of these essential control signals in LTE when gap patterns are used to reserve some subframes for BT. The gap patterns may be achieved either using the DRX approach or the HARQ process reservation approach.
2 Essential LTE DL control signals
We only consider LTE in connected mode since that is when the gap pattern on LTE will be used, i.e. we assume that initial acquisition is completed and there is an active connection with a serving cell. The following are the specific signals considered -
· PSS/SSS: The PSS is sent in subframes 1 and 6 and SSS in subframes 0 and 5 in TDD mode. In connected mode, PSS/SSS is used for neighbor cell detection whose frequency depends on UE implementation. There is a requirement in the standard [2] to identify a new detectable cell within Tidentify_intra which is at least 800 ms. Hence, it is probably not necessary to receive PSS/SSS faster than times scales of 100s of ms.
· PBCH: The PBCH is sent in subframe 0 of every radioframe and changes after 40ms. Other than the system frame number, PBCH contains some system information which may change only slowly. For instance, the PHICH configuration signalled in PBCH may not change faster than in a time scale of several seconds.
· SIB1: The SIB1 is sent in subframe 5 of every even radioframe number and repeated four times over 80ms. It contains scheduling information of other SI (System Information) messages. The SI messages can change only after a modificationPeriod defined in the standard which is at least 640ms.
· Paging: The change of system information can also be indicated to UE in connected mode via a page sent by the eNB. The page is contained in either of subframes 0/1/5/6 in TDD mode and can only be sent over a multiple of defaultPagingCycle which is at least 320ms. 
Observation1: The LTE subframes that contain the essential DL signals are only needed infrequently in connected mode

3 Possible techniques for protecting DL control signals

As mentioned in Section 2, the essential DL signals are needed quite infrequently. When a gap pattern is being used for coexistence of LTE with BT voice, some of the DL subframes (subframes 0, 1, 5 and 6) may be unavailable since they are reserved for BT. When LTE needs these subframes, it should be possible to use BT denial to ensure reception of the essential LTE DL signals. Due to the infrequent nature of ISM denials for this purpose, there may not be any impact on the BT performance.
Proposal 1: BT denials can be used to ensure reception of infrequent essential LTE DL signalling even if a gap pattern is used on LTE to reserve these subframes for BT
4 Conclusion

The essential DL signals in LTE are not needed in every radioframe. The timescales when the UE may need to receive these signals is probably in the order of 100s of ms. BT denials is a possible solution if the subframes containing these signals are designated as gaps every radioframe for coexistence with BT.
Observation 1: The LTE subframes that contain the essential DL signals are only needed infrequently in connected mode

Proposal 1: BT denials can be used to ensure reception of infrequent essential LTE DL signalling even if a gap pattern is used on LTE to reserve these subframes for BT
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