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Introduction
Previous agreements about the resynchronization signal (RSS) are presented in [1][2]. This document presents the feature lead summary for contributions about the resynchronization signal in RAN1 #93. Below proposals may be presented without a consensus view being present. In that case, proposals may be seen as a starting point for a discussion, also including the parties that have not yet expressed a position. An ‘*’ after the source name indicates the position is absent in the source’s contribution. See the reference list for a more detailed description of each proposal.
[bookmark: _Ref178064866]Resynchronization signal properties
Configurability
The following alternatives for RSS frequency location are proposed:
Ericsson, Sierra, ZTE		2 consecutive PRBs within the system bandwidth
Nokia					3 offsets within a NB
Samsung				Cell id dependent location, I_RB = 2∙(N_IDNcell  mod 3)
[bookmark: _Toc514449595][bookmark: _Toc514635693][bookmark: _Toc514642241][bookmark: _Toc514647371][bookmark: _Toc514688164][bookmark: _Toc514688211]The RSS may be located at any 2 consecutive PRBs throughout the system bandwidth. The lowermost RSS PRB is signaled in SI.
FL comment: The proposal, and majority view, also covers, at least in part, the views of Nokia and Samsung. 
Offline agreement
The RSS may be located at any 2 consecutive PRBs throughout the system bandwidth. The lowermost RSS PRB is signaled in SI.

The following proposals regarding the time offset of RSS are presented:
Ericsson		(SFN_RSS mod P_RSS) = O_RSS with 1 frame resolution
ZTE			Offset on subframe granularity
Sony			P_RSS ≤ PO_cycle
Intel			Avoid PO locations
[bookmark: _Toc514449596][bookmark: _Toc514635694][bookmark: _Toc514642242][bookmark: _Toc514647372][bookmark: _Toc514688165][bookmark: _Toc514688212][bookmark: _Hlk514440572]The starting subframe of the RSS is determined by (SFNRSS mod PRSS) = ORSS, where the offset, ORSS, is signaled in SI with a resolution of 1 frame.
[bookmark: _GoBack]FL comment: Sony’s and Intel’s proposals are not excluded by the proposal.
Offline agreement
(SFN_RSS mod P_RSS) = O_RSS. The first subframe of RSS is subframe 0 of SFN_RSS.
FFS: Frame resolution of O_RSS.

The following contributions about the RSS duration are presented:
Ericsson, Sierra Wireless, Qualcomm		8, 16, 32, 40 ms
[bookmark: _Toc514449597][bookmark: _Toc514635695][bookmark: _Toc514642243][bookmark: _Toc514647373][bookmark: _Toc514688166][bookmark: _Toc514688213]The RSS duration is configurable between 8,16, 32, 40 ms. The RSS duration configuration is signaled in SI.
Offline agreement
The RSS duration is configurable between 8,16, 32, 40 ms. The RSS duration configuration is signaled in SI.
Information content
Several contributions treat the topic of what information to be provided by the RSS:
Ericsson, Sierra Wireless, Huawei, HiSilicon		Cell id and MIB/SIB update information
Nokia								No MIB/SIB update information
ZTE								WUS
Sony		Use one state (unused Cell Id) to signal MIB change. 
Reserve states for future use
[bookmark: _Toc514449598][bookmark: _Toc514635696][bookmark: _Toc514642244][bookmark: _Toc514647374][bookmark: _Toc514688167][bookmark: _Toc514688214]RSS includes information about cell id.
FL comment: Opposing views exist regarding MIB/SIB update. Since opposing views on MIB/SIB update exists, the proposal seems to be the smallest common denominator.
Possible agreement: RSS also includes information according to systemInfoUnchanged-BR-R15.

Sequence design
All presented proposals regarding RSS bandwidth suggest a 2 PRB bandwidth. One contribution additionally states not using a repeated sequence, i.e., a 2x 1 PRB design.
[bookmark: _Toc514449599][bookmark: _Toc514635697][bookmark: _Toc514642245][bookmark: _Toc514647375][bookmark: _Toc514688168][bookmark: _Toc514688215]The bandwidth of the RSS is 2 PRBs.
[bookmark: _Toc514688169]Offline agreement
The bandwidth of the RSS is 2 PRBs.

All contributions propose a sequence duration of 11 symbols. No opposing proposals exist.
[bookmark: _Toc514449600][bookmark: _Toc514635698][bookmark: _Toc514642246][bookmark: _Toc514647376][bookmark: _Toc514688170][bookmark: _Toc514688216]The sequence duration of RSS is 11 symbols, starting with the 4th symbol in the subframe.
Offline agreement
The sequence duration of RSS is 11 symbols, starting with the 4th symbol in the subframe.

The following proposals for base sequences are presented:
Ericsson, ZTE		263-sequence length ZC
Huawei			239 ZC + 24 ZC for cell id
Sierra Wireless		Gold or ZC
Intel				M-sequence with ZC scrambling
Samsung			M-sequence, x^8+x^4+x^3+x^2+1
Qualcomm			QPSK mapped, 528-element Gold sequence
[bookmark: _Toc514449601][bookmark: _Toc514635699][bookmark: _Toc514642247][bookmark: _Toc514647377][bookmark: _Toc514688171][bookmark: _Toc514688217]The RSS base sequence is based on …
FL comment: Some narrowing down may take place following a decision about RSS information content.

All presented contributions propose S/S* as cover code base sequences. Some specific proposals are
Sierra, Qualcomm 			Fixed codes depending on number of subframes
ZTE					Hadamard based
Huawei, HiSilicon, Intel		No cover code

[bookmark: _Toc514449602][bookmark: _Toc514635700][bookmark: _Toc514642248][bookmark: _Toc514647378][bookmark: _Toc514688172][bookmark: _Toc514688218]The sequence S and its conjugate, S* are used as cover code base sequences. A fixed cover code is used. 
TX diversity and boosting
Three contributions propose that no signaling of TX diversity should take place. No alternative views are presented.
[bookmark: _Toc514449609][bookmark: _Toc514635707][bookmark: _Toc514642249][bookmark: _Toc514647379][bookmark: _Toc514688173][bookmark: _Toc514688219]There is no signaling of RSS TX diversity configuration. If only one CRS port is configured by the eNB, the UE shall assume that no transmit diversity is employed for the RSS (i.e., the whole RSS transmission is from the same antenna port); otherwise, the UE shall assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port.
Offline agreement
There is no signaling of RSS TX diversity configuration. If only one CRS port is configured by the eNB, the UE may assume that no transmit diversity is employed for the RSS (i.e., the whole RSS transmission is from the same antenna port); otherwise, the UE may assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port.

Configurability and signaling of TX boosting are treated in one contribution.
Sierra Wireless		A configurable TX boosting of 0, 3 or 4.7 dB is signaled in SI
Ericsson*			No information or configuration about RSS TX boosting is provided in Rel-15.
No majority view exists.
FL comment: This would be useful for RRM measurements. Without a RAN4 agreement about RSS being used for RRM measurements, there is little use for signaling of TX boosting.
RSS-based RRM measurements
One contribution deals with the possibility of using RSS for RRM measurements.
Sony		Use RSS for RRM measurements
Ericsson*	No RRM measurements in Rel-15. Too complicated for RAN4 to solve in one meeting.
No majority view exists.
FL comment: Indications from RAN4 states that looking into using RSS for RRM measurements will need several meetings to reach an agreement due to the different properties of the RSS, e.g., the long periodicity and configurability.
One contribution further treats SI signaling of neighboring cell RSS configuration.
Sony		Broadcast neighboring cell RSS in SI
Ericsson* 	Questionable benefit unless RSS will be used for RRM measurements.
No majority view exists.
FL comment: If agreed to transmit neighboring cell RSS information in SI, in addition, it would need to be decided what information should be provided by neighboring cells.
Collision management
The following alternatives have been presented relating to RSS colliding with non-BL/CE subframes:
Ericsson, Sony		RSS is postponed
Nokia				RSS is dropped
[bookmark: _Toc514449603][bookmark: _Toc514635701][bookmark: _Toc514642250][bookmark: _Toc514647380][bookmark: _Toc514688174][bookmark: _Toc514688220]RSS subframes are postponed in non-BL/CE subframes.

One contribution treats RSS collisions with PSS and SSS, proposing to drop (puncture) RSS REs in that case.
[bookmark: _Toc514449604][bookmark: _Toc514635702][bookmark: _Toc514642251][bookmark: _Toc514647381][bookmark: _Toc514688175][bookmark: _Toc514688221]RSS REs colliding with PSS or SSS are punctured.

Two contributions present proposals regarding RSS collisions with CRSs. Both propose puncturing the RSS in that case.
[bookmark: _Toc514449605][bookmark: _Toc514635703][bookmark: _Toc514642252][bookmark: _Toc514647382][bookmark: _Toc514688176][bookmark: _Toc514688222]RSS REs colliding with CRSs are punctured.

A few contributions deal with RSS colliding with SIB1-BR subframes. The following alternatives are proposed:
Nokia, Sony, Sierra Wireless	RSS is dropped
Ericsson				RSS is postponed
[bookmark: _Toc514449606][bookmark: _Toc514635704][bookmark: _Toc514642253][bookmark: _Toc514647383][bookmark: _Toc514688177][bookmark: _Toc514688223]RSS PRBs colliding with SIB1-BR PRBs are dropped.

All contributions including proposals about RSS collisions with other SI propose such RSS subframes to be dropped. (Intel proposes to puncture which is interpreted as dropped.)
[bookmark: _Toc514449607][bookmark: _Toc514635705][bookmark: _Toc514642254][bookmark: _Toc514647384][bookmark: _Toc514688178][bookmark: _Toc514688224]RSS PRBs colliding with other SI are dropped.

One contribution treats RSS PRBs colliding with WUS or POs and proposes the RSS to be dropped.
[bookmark: _Toc514449608][bookmark: _Toc514635706][bookmark: _Toc514642255][bookmark: _Toc514647385][bookmark: _Toc514688179][bookmark: _Toc514688225]RSS PRBs are dropped if colliding with WUS or PO.
Conclusion
Based on the feature lead summary in section 2, the following feature lead proposals are made:
Proposal 1	The RSS may be located at any 2 consecutive PRBs throughout the system bandwidth. The lowermost RSS PRB is signaled in SI.
Proposal 2	The starting subframe of the RSS is determined by (SFNRSS mod PRSS) = ORSS, where the offset, ORSS, is signaled in SI with a resolution of 1 frame.
Proposal 3	The RSS duration is configurable between 8,16, 32, 40 ms. The RSS duration configuration is signaled in SI.
Proposal 4	RSS includes information about cell id.
Proposal 5	The bandwidth of the RSS is 2 PRBs.
Proposal 6	The sequence duration of RSS is 11 symbols, starting with the 4th symbol in the subframe.
Proposal 7	The RSS base sequence is based on …
Proposal 8	The sequence S and its conjugate, S* are used as cover code base sequences. A fixed cover code is used.
Proposal 9	There is no signaling of RSS TX diversity configuration. If only one CRS port is configured by the eNB, the UE shall assume that no transmit diversity is employed for the RSS (i.e., the whole RSS transmission is from the same antenna port); otherwise, the UE shall assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port.
Proposal 10	RSS subframes are postponed in non-BL/CE subframes.
Proposal 11	RSS REs colliding with PSS or SSS are punctured.
Proposal 12	RSS REs colliding with CRSs are punctured.
Proposal 13	RSS PRBs colliding with SIB1-BR PRBs are dropped.
Proposal 14	RSS PRBs colliding with other SI are dropped.
Proposal 15	RSS PRBs are dropped if colliding with WUS or PO.

[bookmark: _In-sequence_SDU_delivery]References
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