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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed [1]. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation for NR. 
In past meeting the details relate to the SS block composition have been agreed, covering the SS block periodicity, composition and pattern. In this contribution, we continued the discussion related to assistance information for the SS block based measurements and other procedures. In addition we discuss the issues related to the support of ‘floating sync’ raised in RAN4 LS [6].
Furthermore, last meeting possibilities for sending multiple SS-blocks was discussed. However, the progress was quite limited as only existing RAN1#89 agreement “RAN1#89 agreed on the possibility for transmitting multiple SS blocks (SSBs) in the frequency domain within a wideband carrier”, was maintained without additional agreements.
Based on discussion in previous meeting a LS [9] was send to RAN2, which RAN2 send quick response LS [10] asking motivation for use cases of alternative 1 and alternative. Based on original LS from RAN1, alternatives were:
Alternative 1: 	In case of multiple SSBs within a wideband carrier, all the SSBs are based on PSS/SSS corresponding to the same physical-layer cell identity
Alternative 2: 	In case of multiple SSBs within a wideband carrier, different SSBs may be based on PSS/SSS corresponding to different physical-layer cell identities
This contribution is a revised version of R1-1714005 and R1-1714006.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]2	Assistance information related to SS block locations and periodicity
In this section, we consider different information that could be provided for the UE in terms of assisting the UE SS-block based cell detection and monitoring. In this context, different parameters have been considered in past meetings (e.g. in RAN1#87, RAN1#88 and also RAN1#90), in addition to the SS burst set periodicity, like measurement window/duration and location of used SS blocks. 
The periodicity (of SS burst set) has been mostly considered and as per agreements made in RAN1#88, UE behaviour would depend on value and/or availability of this information. It has been agreed in RAN1#88 that NR should support network indication of the SS burst set periodicity and information to derive measurement timing/duration (e.g. time window for NR-SS detection). In RAN1 NR AH I was agreed that Connected more UE’s can be configured with more than one periodicity (for different cells), while in IDLE mode one period (for all the cells) is still assumed. It was further clarified in RAN1#90 that UE may assume a single periodicity for SS/BPCH blocks for a cell. In RAN1#88 it was also agreed that the position of actually transmitted SS-blocks can be informed for the UE, to help the data reception. Earlier in RAN1#87 it was also agreed that NR should support network indication and adaptation of the valid resources that can be used for intra/inter-frequency measurements and reports for connected mode UE’s. Hence several different aspects have been considered to be provided for the UE to steer and facilitate e.g. the UE measurements. In this section, we focus on the SS block related aspects.
2.1	SS burst set period
As per earlier agreements, UE should be made aware what is the SS burst set period used in the network, for both stand-alone and non-standalone cells. In order to allow UE to derive its measurement timing, providing this information would be required from Connected and IDLE mode UE’s. When longer periodicities are considered this information would be most beneficial from IDLE mode UE power consumption perspective. As discussed in [2], different frequency layers could have different type of deployments and therefore different SS burst periodicities, thus it should be possible to provide this information also for inter-frequency layers. It could be considered to enable delivering this information in dedicated manner (e.g. when UE connects to the network first time) and also in broadcast. As per agreements in RAN1 NR AH#2, possibility of providing two periodicities for different group of cells should also be enabled.
Observation: As per earlier agreements, it should be possible to provide the information on used SS burst set period for each frequency layer, for both, Connected and IDLE mode UEs.
Now from IDLE mode perspective, providing the periodicity as a part of the broadcasted system information seems natural.  In LTE, ‘intraFreqCellReselectionInfo’ carriers the necessary information for UE to measure and carry out evaluations for intra-frequency autonomous mobility. As it was agreed in RAN1#90 that SS burst set periodicity is not carried in NR-PBCH payload, it would be natural include this information as a part of RMSI for IDLE intra-frequency cells. As UE can assume that same periodicity is used in all intra-frequency cells, it would be sufficient to provide one value, requiring limited number of bits. 
Proposal: The SS block periodicity of the intra-frequency is provided in RMSI. 
As discussed in RAN1 NR AH#2, the of two periodicities that can be configured for Connected mode UE’s (for different cells), the longer periodicity at which SS block is sent from all cells, would be the same as applied in also in IDLE mode. Then the open question that remains is that, if the given cell uses shorter periodicity, would that information need to be available also for IDLE mode UE’s, at least for the cell on which the UE is camping. Now this information could of course be used by the UE to facilitate the measurements on the camped cell, but could possibly be needed to know to complete knowledge on the used SS block locations. Considering cases where other channels or signals would need to be multiplexed around the SS block, or SS block locations would be needed to be accounted (to adjust) possible static/semi-static DL/UL sub-frame configuration, the UE could be made aware also the actual periodicity used in the given cell (if different than in assumed in IDLE). In RAN1#90 it was agreed that at least single periodicity is configured for the serving cell, separately from SS block based RRM measurement timing configuration (SMTC), at least for rate matching purposes.
Observation: In case two periodicities are used in the intra-frequency frequency layer, it should be considered if both needs to be provided for also for the IDLE mode UE, at least if the cell on which the UE is camping uses actually the shorter periodicity.
As noted above (and discussed in [2]), different frequency layers could have different type of deployments and therefore different SS burst periodicities, thus the periodicities could be different for different frequency layers. Now in LTE the IE ‘InterFreqCarrierFreqInfo’ in SIB5 carriers the information needed to perform the inter-frequency mobility evaluations. In NR, as UE’s are expected to have valid system information when entering the cell, it would seem sufficient to have this information provided for the UE as a part of the OSI.
Proposal: For inter-frequency mobility purposes, the used periodicity for inter-frequency frequency layer is provided in OSI. 
 2.2	Measurement window 
In agreement made in RAN1 meeting #88 in Athens, it was agreed that information to derive measurement timing/duration (e.g. time window for NR-SS detection) could be provided for the UE, in addition to the SS burst set periodicity. In RAN1#89 it was agreed that the SS burst set should be contained to 5ms. In RAN1 NR AH#2 it was agreed that there would be only on SS block based RRM measurement timing configuration (SMTC) per frequency layer. I.e. one set of parameters for measurement window periodicities, duration and offset configuration. It can be understood especially from IDLE mode device perspective, if both, SS burst set periodicity and the measurement window are known, and UE can assume that all the cells for the given frequency layer would be transmitting the SS-blocks during the measurement window UE can steer its measurement activity optimally, thereby reducing the effort and related power consumption. 
In case of ideally synchronized network the placement of the measurement window for intra-frequency measurements could be related to the serving cell, like illustrated in Figure 1 (a) and (b). I.e. with tightly synchronised networks the possible time locations of SS blocks can be known and thereby UE can determine the measurement window location to cover all the cells. 
Observation: With ideally synchronised networks and fixed time locations of the possible SS-block transmissions, the measurement window can be used to steer the UE measurements.
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Figure 1: Illustration of measurement window placement in case of synchronised networks
In case of asynchronous or loosely synchronised network the determination of the measurement window location can be bit problematic. This can be seen to correspond to intra- or intra-frequency measurements or monitoring. In cases where no time alignment of the SS-blocks can be guaranteed, so that the UE could expect the detect all transmitted SS-blocks within the measurement window, network could of course use lower SS burst set periodicity to ensure that UE can carry out the measurements successfully e.g. configure 5ms periodicity. In certain scenarios, e.g. when network timing source is less unambiguous, the network might not be able to ensure full alignment of the SS-blocks, but it could ensure certain level of synchronisation, like illustrated in Figure 2. For such scenarios, it could be useful to consider means to enable use of measurement window (together with the SS burst set period) by considering the placement of the measurement window and duration. In practise, this would mean applying some tolerance to the duration of the window and/or an offset to adjustment in the placement.
Observation: In case of loosely synchronised networks, providing some means to adjust the measurement window location (compared to default) and/or window duration could be useful.
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Figure 2: Illustration of measurement window placement in case of loosely networks
As the information of the measurement window placement is related mostly to the neighbour cell measurements, it could be considered whether it is sufficient to provide the possible offsets for the measurement window as a part of OSI.
Proposal: Measurement window related parameters are provided for the inter-frequency layers in OSI.

2.3	Information of the used SS-blocks locations 
RAN1#88 it was agreed that the position of actually transmitted SS-blocks can be informed for the UE, to help the data reception. It was left open whether this would be available only for Connected mode UE’s or if this should be also provided for IDLE mode UEs. Similarly, it could be considered whether the information would be needed (useful) only for serving/camped cell, or whether this information could be also provided for intra-frequency neighbours.
From serving cell perspective in Connected mode, like considered in the earlier meeting, UE could use this information to be known when data scheduling could be anticipated and possibly account the resources reserved for SS block. From pure scheduling perspective, it is not clear if the SS block location information is needed. While the SS-block/burst will certainly set some limitations for example to the used DL/UL split, it might not completely preclude data transmission. With symbols preserved in the beginning of the slot, it could be still possible scheduled data for DL (e.g. in frequency domain adjacent to SS-block, or after) or UL on resources not used by SS block transmission. Of course, the benefit of having UE the information would be remove need for any special allocation formats (from signalling perspective) as the resource puncturing due to SS block could be accounted autonomously. Also, resources reserved by SS block could need to be accounted in reception (and transmission) of other signals, like CSI-RS, and there also special formats could be avoided by UE autonomously accounting the resources reserved by SS block. Furthermore, when considering the RACH resource configuration [3] and also paging in case of multi-beam scenarios [5], having the information available already for initial access would be preferable. In case of serving cell information perspective the information should be exact in terms of used locations. 
Observation: To account the resources reserved by SS block for data and RS transmission in serving cell, connected mode UE would need to know the used SS block locations. In addition to facilitate RACH resource and paging occasion association, having the information available already for initial access would be preferable.
Proposal: Providing UE with information regarding the actually used SS-block locations in the cell is supported. This information is proposed to be placed in RMSI in [4].
When considering connected mode measurements, for neighbouring cells, the extent and level of information needed can be slightly different. On high level UE should be able to optimize its measurement timing in some extent when equipped with SS burst set periodicity and measurement window information, and known possible SS block locations. I.e. if it is assumed that UE does the monitoring/search and possible measurements based on the measurement window, there would not be any need for the exact SS block locations. Fully optimizing the measurement occasions (based on SS block locations) would in principle require UE to know the used locations in all (considered) neighbouring cells. This may result rather extensive neighbour cell list -type of information. Of course, there are different levels that could be considered e.g. if all the cells use exactly same locations or part of locations in a subset of total locations, the amount of information could be reduced. This would could however reduce the network flexibility. Providing detailed information only for detected neighbouring cells would not seem to enable significant optimisation of the measurements as UE would still need to monitor for new cells. Of course, this information could be used to account the reserved resources for example when CSI-RS configuration for the neighbour cell is given, thus could be considered for selected cells when needed. 
Observation: Providing the fully detailed information of the used SS block locations for all the neighbouring cells may not be feasible, but providing information of subset/selected cells could be considered.
As discussed in case of the Connected mode, providing the UE with the information of the used SS block locations of the camped/serving cell could be used to account the resources reserved by the SS block, for example for CORESET monitoring and/or RACH configuration. Overall this information would be available in the cell and signalling the information for the serving cell, might not cause to large overhead and could be considered to be provided for the cell also for IDLE mode UEs. For neighbour cell measurements in IDLE mode, information regarding the exact locations does not seem so necessary for data reception as the information regarding for example paging occasions timing would need to be provided to the UE separately.
As discussed in [2], it can be understood that in case of inter-frequency layers the deployments could be different, resulting different number of beams/SS-blocks used. However, for intra-frequency case similar could be also true, and different cells could have different beam configurations which would need to be reflected for example in RACH configurations. This would mean that the number of SS-blocks used in different cells could be different. E.g. like illustrated in Figure 3, cells that have less beams (Cell B and C in the figure) would still have same SS burst set periodicity as Cell A, but transmit SS blocks only on part of the SS occasions (needed to cover all the intended SS blocks). From UE measurement perspective, this would be transparent if UE would steer its measurements based on the SS burst set periodicity and measurement window. If exact locations would be informed to the UE (in IDLE and/or neighbouring cells) this information would obviously need to be cell specific. When considering the possibility that e.g. (synchronised) network would try to multiplex the used SS-block locations of different cells for example to avoid interference, and the number of used SS-blocks would be large, it could be that the benefit of the information could be limited. Of course, there could be some merit for devices that do not use omni RX beam pattern for the measurements, to facilitate the measurement beam arrangement for the UE. 
Observation: Need to provide the information regarding the used SS-block locations from all the cells for IDLE mode UE’s, does not seem mandatory and should not be further considered.
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Figure 3: Illustration of SS-blocks of cells with different beam configuration

When providing the locations of used SS blocks for the UE is considered, the impact to the signalling overhead would be good to consider. Depending on the number of possible SS-block time locations, and required flexibility in their use, the amount of information might be non-negligible. On high level, there are two rather obvious solutions to provide the information of the used locations. Bitmap of said pattern could be provided (where the bitmap would need to be as large as the number of locations, or shorter periodic), or enable distributing the locations in some predefined parametrized manner (e.g. each cell uses certain modulo functions of the possible locations, with start offset and number of SS-blocks to be expected). It has been agreed that the maximum number of SS block locations, L, can be {4,8,64} depending on the frequency range. Now for lower frequency bands cases (i.e. below 6GHz) there seems to be very little gained compared to the use of exact bit map. For the above 6GHz with L=64 there could be some methods to reduce the number of bits used, but these need to be weighed against the available flexibility (e.g. ranging from using few, every 3rd or very SS block location). It is also proposed in [4] that information regarding the used SS blocks in the cell is provided in RSMI, and it is not clear if and how much optimization for payload size is needed.
Observation: The method to provide the locations of used SS blocks should retain the flexibility for selecting the used time locations.

3	SS raster related considerations
RAN4 sent a LS to RAN1 in [6] asking RAN1to enable use of ‘floating synch’ for NR. It is understood that RAN4 desires to use of finer channel raster granularity e.g. sub-carrier spaced raster to allowing symmetric GB while enabling zero GB in case of intra-band contiguous CA for certain bands. The down side of the sub-carrier spaced channel raster is that the synchronisation channel raster would need to be increased correspondingly. As the transmission bandwidth configuration would determine the PRB raster, and placement of transmission bandwidth configuration would follow the channel (sub-carrier) raster, the synchronisation signal raster would need to be increased correspondingly. To limit the increase in synchronisation raster RAN4 is proposing to introduce the ‘floating sync’ allowing the SS block to be placed to non PRB raster. The basic intent of ‘floating synch’ is illustrated in Figure 1. Hence, with ‘floating synch’ the SS block would not be necessarily placed on the PRB raster (originating from the transmission bandwidth configuration), but could be set to some offset in respect to the PRB raster. In the case that the SS block (or any other signal) is off the PRB grid, there will be fractional PRB that cannot be used, i.e. additional PRB would need to be preserved for PSS/SSS and NR-PBCH transmission. This implies that the possible offset of the SS block to the PRB raster would need to be signaled. Two basic approaches can be considered for the signaling, either deliver the information as a part of NR-PBCH payload or use some latter channel, for example RSMI. Now it has been agreed in RAN1 that the possible sub-carrier choices for the SS block will be known in advance by UE, and that the valid options are determined per band in (RAN4) specification, while data could have different numerology. In conjunction of this was also agreed in RAN1#90 that the numerology used for RMSI, Msg.2/4 for initial access and broadcasted OSI is signaled by NR-PBCH payload. Thus, delaying the signaling of this offset, for example to RMSI, would mean that also RSMI (NR-PDCCH and PDSCH) would need to be also on off PRB raster, which would complicate the latter operations. I.e. if same CORESET is used for other purposes, it would need to be always placed on off grid, at least for those time occasions when UE’s could be expected to try to obtain RMSI. Hence as proposed in [7], it would seem preferable to add this information to NR-PBCH.
Observation: If ‘floating synch’ is enabled, it would be preferable to introduce the required signalling to NR-PBCH to limit the implications.
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Figure 4: Illustration of ‘floating synch’ [6]
It is understood that RAN4 has agreed [8] that for up to frequency ranges below Band 41 the channel raster will be 100kHz, Band41 would be either 100kHz or sub-carrier spaced. while for bands beyond this point bands could use sub-carrier spaced raster (tentatively 15kHz (sub 6GHz) or 60kHz (above 6GHz)). In addition to this RAN4 has agreed that synchronisation signal raster will be defined for initial system acquisition, while SS blocks could be transmitted on other frequency locations, if the position is signalled to the UE. While this in alignment with earlier agreements by RAN1 (in context of wideband CC), together with the ‘floating synch’ concept there is some risks of possible ambiguity from initial cell selection perspective. It has not yet been agreed by RAN4 what is the actual SS block raster (i.e. to be used for initial cell selection) but based in the above agreements on channel raster it would seem to be in order of few hundreds kHz or more. Now as discussed, due to the sub-carrier spaced channel raster, these SS block locations that could be used for initial cell selection would not necessarily fall to the PRB raster. Now if additional SS blocks would be transmitted in other frequency locations (that implied by the synchronisation signal raster) for example in case of an wideband carrier, it would seem preferable to be able to place these to the PRB raster used for data and other signals (defined by the transmission bandwidth configuration). Assuming that the synchronisation signal raster would be of few hundreds kHz, and that the initial frequency error of the device could be large, there could be a risk of UE detecting non-initial SS block. I.e. when carrying out search for cells in initial cell selection, UE could detect first a SS block that is placed on other frequency location than on the synchronisation raster. The probability of this depends on the final synchronisation signal raster and also the initial frequency error of UE. Now the additional, non-synchronisation raster SS blocks, might not carry valid RMSI scheduling information, implying that the UE should consider the frequency layer barred [7]. However, UE’s could use this to refine it’s initial frequency error based on the erroneous assumption that the detected SS block is placed on the valid synchronisation signal raster. This could result that the further initial cell search fails as the resulting offset to the valid synchronisation raster is too large.
There are two options from RAN1 perspective. Either RAN1 sends LS to RAN4, to confirm from RAN4 that the UE initial frequency error cannot be larger than possible ambiguity in initial cell search. In practise, this would mean that the placement of SS blocks to other raster than valid synchronisation signal raster, should be restricted based on the possible ambiguity range, based on the assumed UE initial frequency error. Noting that there are no requirements for initial frequency error in initial cell selection phase in RAN4 (or for initial cell selection in general). Other approach is that RAN1 accounts this in its signalling mechanisms, so that UE’s detecting a new SS block can be made aware that the given SS block should not be used for refining it’s frequency accuracy. I.e. indicate that the SS block is not placed to valid synchronisation frequency raster, as proposed in [7].
Proposal: RAN1 determines how the possible ambiguity due to the ‘floating synch’ and placement of SS blocks to non-valid synchronisation raster is solved, prior introducing the ‘floating synch’ support. 

4	 Multiple SS-blocks in Wideband Carrier
To address transmission of multiple SS-blocks in single wideband carrier, there needs to be common understanding for the term “wideband carrier” and its relation to the actual spectrum band. We should keep in my that certain band e.g. 300MHz 400MHz of spectrum in 3,5GHz, or 28GHz can be divided to different portions. This split can be done between multiple operators, for e.g. four operators, each having 100MHz spectrum. After that each operator may split the spectrum to different inter frequency cells for supporting different deployments, services or due to any other reasons. Alternatively, spectrum can be owned by single operator and spectrum can be deployed as single 400MHz carrier or operator may have decided to split the cell to the multiple smaller carriers. 
Notable, how the certain frequency band is deployed in certain country is not known by the UE, and single band can may different deployments, containing single or multiple SS-blocks with different or same PCI values.  
Observation: How band is deployed to single or multiple carriers is unknown by the UE. The may detect one or multiple SS-blocks with same or different PCI value in single band.
Above can be considered as basic operations and in rest of the document we can consider further to a special case where single band e.g. 400MHz spectrum is deployed by single operator to a single “wideband carrier”.
As the NR is designed to operate with wideband carrier with single SS-block, the simplest deployment method for wideband carrier is to have only single SS-block as presented in Figure 5. The UE during initial access would receive the SS-block and use red box part as bandwidth part for initial access to receive RMSI/OSI. After moved to RRC connected the UE would be configured single UE specific PDCCH monitoring location in frequency, which could be still the red-box area and bandwidth part containing full 400MHz as the blue box in Figure 5.
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[bookmark: _Ref485308478]Figure 5: Single SS-block in wideband carrier
In document in [11] analysed when and what kind of UE is needing the additional SS-block. The conclusion was that additional synchronization is needed if UE uses multiple separate RF-blocks to receive complete carrier and UE cannot share timing between carriers. As this would impact to system deployment as well as network operation it should be discussed whether such UE capability is to be defined. Additionally, it was found that additional synchronization is not needed during connection setup nor low date rate communication, thus information can be provided either with dedicated RRC signalling or on OSI. Clearly in such case the used PCI value in SS-block can be signalled, thus this aspect is not decisive for defining whether PCI should be same or not. 
To provide such information and deployment, network would need to know that such UE capability exists, however, defining such UE capability has not agreed. 
Observation: Separate UE capability for operating in wideband carrier requiring multiple SS-blocks needs to be discussed.
Additional motivation for having multiple SS-blocks was identified to distribute the UEs in Idle/Inactive mode to different SS-block to reduce e.g. paging and RACH related load in single common search space it becomes apparent that each SS-block should point to different common search space and allow utilization of separate RACH, RMSI configurations. This in practice defines these two SS-Blocks as two cells. 
The additional required capability is that network can indicate that PRB grid is consistent and address with single DCI scheduling decision from either cell the complete spectrum. For single UE each SS-block would be independent and wideband UE without additional synchronization information would ignore additional SS-block but combination system operation as shown in Figure 6. Thus if UE is not needing SS-block for synchronization at all or the PCI value can be signaled it is clear that there is no need to mandate the PCI values are same form this point of view.
[bookmark: _Ref485381706][bookmark: _Ref485382744]Proposal: Two different SS-blocks can point to different CORESET’s, and content (PSS/SSS/PBCH) of SS-Blocks are independent.
[bookmark: _Ref485381708][bookmark: _Ref485382750]Proposal: Different RMSI CORESET’s can indicate different RMSI, RACH and paging configurations. 
[bookmark: _Ref485381537][bookmark: _Ref485382779]Proposal: Each SS-block defines logically own cell, with capability to address the full system bandwidth with single DCI scheduling decision.
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[bookmark: _Ref489874451]Figure 6: System configuration based on proposal 1-3 

However, in previous meeting it was noted that PCI value impacts the used other signals was discussed and whether above configuration is possible. The possible issues were identified to be the following: 
1. PRB indexing and which location is considered as reference point for initial access as well as connected mode transmission.
2. DRMS of the PDCCH transmitted in CORESET and DRMS for BW part used for initial access signaling. 
3. CSI-RS for L3 mobility
4. CSI-RS for MiMo link adaptation
5. Dedicated DRMS for PDCCH and PDSCH
[bookmark: _Ref492895975]For PRB indexing, it is evident that carrier grid resulting subcarrier spacing, and PRB grid needs to be aligned. We assume that CORESET bandwidth do not overlap between cells and thus PRB reference point for cell 1 and cell 2 for initial access can be different in configuration shown in Figure 6. This manner it can be ensured that two UEs entering to the system via different SS-block will consider same PRB as PRB #0. 
Similarly, as the PRB reference point for initial access we see that DRMS for initial access (case2), it can be considered that those can be independent from each other. 
For CSI-RS for L3 mobility, CSI-RS for MiMo link adaptation, or UE dedicated DMRS for PDCCH and PDSCH we consider that any sequence initialization for scrambling can be configured UE specific manner, similarly as in LTE (higher than TM7, and CSI-RS ID). Thus when network sets the PRB reference point same we do not see any issue to allow operation as shown in in Figure 6.
Observation: PCI values between two SS-blocs in wideband carrier can be same or different.
Finally, we observe that with these definitions, the system can support also narrow band UEs with non-zero guard band as shown in Figure 7 the network just need to ensure that there is sufficient guard band during initial access signalling and TTIs when scheduling to the UEs requiring this additional guard band. 
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[bookmark: _Ref485308611]Figure 7: Two separate carriers
5.	Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have discussed the assistance information related to SS blocks and following observations and proposals were made:
Observation: As per earlier agreements, it should be possible to provide the information on used SS burst set period for each frequency layer, for both, Connected and IDLE mode UEs.
Proposal: The SS block periodicity of the intra-frequency is provided in RMSI. 
Observation: In case two periodicities are used in the intra-frequency frequency layer, it should be considered if both needs to be provided for also for the IDLE mode UE, at least if the cell on which the UE is camping uses actually the shorter periodicity.
Proposal: For inter-frequency mobility purposes, the used periodicity for inter-frequency frequency layer is provided in OSI. 
Observation: With ideally synchronised networks and fixed time locations of the possible SS-block transmissions, the measurement window can be used to steer the UE measurements.
Observation: In case of loosely synchronised networks, providing some means to adjust the measurement window location (compared to default) and/or window duration could be useful.
Proposal: Measurement window related parameters are provided for the inter-frequency layers in OSI.
Observation: To account the resources reserved by SS block for data and RS transmission in serving cell, Connected mode UE would need to know the used SS block locations. In addition to facilitate RACH resource and paging occasion association, having the information available already for initial access would be preferable.
Proposal: Providing UE with information regarding the actually used SS-block locations in the cell is supported. This information is proposed to be placed in RMSI in [4].
Observation: Providing the fully detailed information of the used SS block locations for all the neighbouring cells may not be feasible, but providing information of subset/selected cells could be considered.
Observation: Need to provide the information regarding the used SS-block locations from all the cells for IDLE mode UE’s, does not seem mandatory and should not be further considered.
Observation: The method to provide the locations of used SS blocks should retain the flexibility for selecting the used locations.

In context of the LS provided by RAN4 [6], regarding the ‘floating sync’ following observation and proposal is made:
Observation: If ‘floating synch’ is enabled, it would be preferable to introduce the required signalling to NR-PBCH to limit the implications.
Proposal: RAN1 determines how the possible ambiguity due to the ‘floating synch’ and placement of SS blocks to non-valid synchronisation raster is solved, prior introducing the ‘floating synch’ support. 

Regarding system transmitting multiple SS-blocks in wideband carrier we make following observations and proposals:
Observation: How band is deployed to single or multiple carriers is unknown by the UE. The may detect one or multiple SS-blocks with same or different PCI value in single band.
Observation: Separate UE capability for operating in wideband carrier requiring multiple SS-blocks needs to be discussed.
Proposal: Two different SS-blocks can point to different CORESET’s, and content (PSS/SSS/PBCH) of SS-Blocks are independent.
Proposal: Different RMSI CORESET’s can indicate different RMSI, RACH and paging configurations. 
Proposal: Each SS-block defines logically own cell, with capability to address the full system bandwidth with single DCI scheduling decision.
Observation: PCI values between two SS-blocs in wideband carrier can be same or different.
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