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Introduction
In 3GPP RAN1#87 meeting, agreements-1:
· From RAN1 specification perspective, maximum channel bandwidth per NR carrier is 400 MHz in Rel-15.

During the RAN1 AH_NR meeting in Spokane, agreements-2:
· When the sync bandwidth is smaller than the minimum system bandwidth for a given frequency band, RAN1 strives to make the synchronization signal frequency raster sparser compared to channel raster to reduce UE initial cell selection burden without limiting the NR deployment flexibility 
· FFS If UE is required to search for all the possible synchronization signal frequency locations defined by the synchronization signal frequency raster 
· When the sync bandwidth is the same as the minimum system bandwidth for a given frequency band that UE searches, synchronization signal frequency raster is the same as the channel raster
· FFS If UE is required to search for all the possible synchronization signal frequency locations defined by the synchronization signal frequency raster 

In 3GPP RAN1#88 meeting, agreements-3:
· For carrier supporting initial access,
· For frequency range up to 6 GHz, minimum carrier bandwidth for NR can be either 5 or 10 MHz and is frequency band dependent
· For frequency range from 6 GHz to 52.6 GHz, minimum carrier bandwidth for NR can be either 40 or 80 MHz and is frequency band dependent
· RAN1 considers that RAN4 will determine mapping between frequency band and minimum carrier bandwidth value in consideration with above

In 3GPP RAN1#88bis meeting, agreements-4:
· PSS and SSS sequence length: 127
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)

In 3GPP RAN1#89 meeting, agreements-5:
· Confirm the working assumption that NR-PSS, NR-SSS and NR-PBCH are present in every SS block
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))
· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling
· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement
· FFS: Details of measurement configuration

In 3GPP RAN1#89 meeting, agreements-6:
· RMSI scheduling information: [x] bits
· CORESET(s) information: [x] bits
· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered
· E.g., Time/frequency resource configuration of CORESET(s)
· [Numerology of RMSI: [0 - 2] bits]
· [Information regarding frequency resources for PDSCH scheduling: [x] bits]
· [Information regarding bandwidth part: [x] bits]

In 3GPP RAN1#AH2 meeting, agreements-7:
· In configuration of a BWP,
· A UE is configured with BWP in terms of PRBs. 
· The offset between BWP and a reference point is implicitly or explicitly indicated to UE.
· FFS for reference point, e.g., center/boundary of NR carrier, channel number used for sync. and/or channel raster, or center/boundary of RMSI BW, center/boundary of SS block accessed during the initial access, etc.
· NR supports MU-MIMO between UEs in different (but overlapping) BWPs

In this contribution, we will further discuss several FFS in the agreements-5. Note：In this contribution, we use “Frequency Raster: FR” as shorthand for “frequency raster of synchronization signals”, and use “Channel Raster: CR” as shorthand for “the frequency raster of the center of NR carrier”. In addition, we use “BWmin” as shorthand for “minimum carrier bandwidth for a NR carrier”, use “BWchannel” as shorthand for “physical carrier bandwidth for a NR carrier”, use “BWSS” as shorthand for “the transmission bandwidth containing NR-SS/NR-PBCH”, and use “PCcenter” as shorthand for “physical carrier central subcarrier”.
Number of SS blocks in the frequency domain
Sparser frequency raster (than channel raster) means that the frequency center of the synchronization signal (SS) is different from that of the physical carrier (PC), which results in larger minimum carrier bandwidth. However, note that BWmin has been agreed according to agreements-3 and BWSS has been agreed according to agreements-4, which means the upper bound of FR is determined. On the other hand, the lower bound of FR is naturally greater than or equal to CR, i.e., the range of FR is [FRlow, FRhigh].
Observation 1: FR range is decided by minimum carrier bandwidth, the transmission bandwidth containing SS block and CR.
To reduce the time and complexity of cell searching, the selected FR is a relatively large value, but this value should not exceed FRhigh. Multiple SS blocks may exist in BWmin but in generally there is only one SS block if FR is FRhigh. We think it is enough to have only one SS block in BWmin. When wideband BWchannel is greater than BWmin, there may be more than one FR in BWchannel. Having more than one SS block can improve the probability of successful synchronization and improve the accuracy in the RRM measurement. Those SS blocks corresponded to multiple FR. However, the number of SS blocks in wideband CC depends on whether this wideband allow legacy CA or not. If yes, the number of SS blocks is at least equal to the number of BWP in legacy CA manner. If no, number of SS blocks depends on implementation.
Observation 2: The number of SS blocks in wideband CC depends on the number of BWP in legacy CA manner or implementation.
In our view, the “yes” case is the primary case in NR. Some examples according to UE category are listed below:
· For CA UE, the multiple SS blocks in wideband can be seen as multiple carriers. The different SS blocks can be measured as usual. 
· For non CA UE and CA UE with less CC capability, UE can be informed of the presence/parameters of the SS blocks and parameters necessary for RRM measurement in other BWP. Note that there is the measurement gap if RRM measurement for other BWP is needed according to the configured measurement object. Furthermore, in order to have a clear demodulation/decoding behavior for UE, UE should also be informed of the presence/parameters of the SS blocks when UE is retuned into other BWP to receive data. 
· For WB UE, UE can simultaneously search and measure multiple SS blocks. A simple approach could be that WB UE could synchronize with one of the SS blocks, while also performing measurement on the SS blocks in other BWP. Similarly, WB UE needs to know SS block parameters in each BWP so that UE has a clear demodulation/decoding behavior.
Observation 3: In order to have a clear demodulation/decoding behavior for non CA and WB UE, UE should also be informed of the presence/parameters of the SS blocks.
On the other hand, after UE receives related configuration signaling, the corresponding measurement operation or demodulation/decoding can be completed. Compared to RRC signaling, this configuration signaling is suitable for RMSI or other system information because requirements for measurement are existed for all UEs.
Proposal 1: Parameters of other configured multiple SS blocks in addition to synchronized SS blocks can be informed via RMSI or other system information.
Frequency Location of Other Channels for Initial Access
The remaining issue is to determine the frequency location of other channels used during initial access. Typical channel in other channels is CORESET(s). In RAN1 #89 meeting, CORESET(s) information, e.g., time/frequency resource configuration of CORESET(s) is carried in NR-PBCH. Note that UEs do not know PCcenter location after synchronization, which will result in that it is difficult to know the scheduling of group common PDSCH, RS sequences, BWP configuration according to common PRB indexing. However, for reception of CORESET(s) for initial access, it can work even if PCcenter location is not known. Therefore, here, we will focus on discussion for CORESET(s) location corresponding to frequency resource. Of course, PCcenter location can be directly notified when it is needed to know like notifying CORESET(s) location. From the agreement-6 and agreement-7, we think it is similar between BWP offset and CORESET offset. Currently, three left issues can be discussed further.
Issue-1: Whether necessity information regarding rough range of PDSCH scheduling for RMSI. If yes, there are two steps to obtain CORESET location. The first step, rough range of PDSCH scheduling for RMSI is notified. And the second step, CORESET location is notified. If no, CORESET location can be notified directly. Here, we will list three cases as shown in the figure1. 
· For case1, we think one important requirement that rough range of PDSCH scheduling for RMSI is placed in NR-PBCH is retuning issue due to UE with limited bandwidth capacity need to be considered, i.e., rough range of PDSCH scheduling for RMSI should contain CORESET frequency resource. However, we also think no issue is made for the case of UE with limited bandwidth capacity as long as center/boundary of CORESET and rough range of PDSCH scheduling for RMSI are aligned. Note that aligned center/boundary it is possible to be interfered by neighboring cell. To overcome this shortcoming, UE can adjust receive rough range of PDSCH scheduling for RMSI according to offset depending on cell level parameter. In this case, only CORESET location can be notified directly and center/boundary of CORESET and rough range of PDSCH scheduling for RMSI do not need to be aligned. 
· For case2, rough range of PDSCH scheduling for RMSI should not contain CORESET frequency resource, therefore, it is not necessary for two steps to obtain CORESET location. 
· For case3, TDM is used between CORESET and RMSI, it also is not necessary for two steps to obtain CORESET location. 
Note that CORESET is not multiplexed into SS block symbol is similar with these three cases, and we will omit to explain it again. All in all, it should be carefully considered when any information e.g., rough range of PDSCH scheduling for RMSI will be carried into NR-PBCH. We prefer it is unnecessary to carry rough range of PDSCH scheduling for RMSI in NR-PBCH. And a related issue is that how to obtain RMSI. There are two manners to solve this related issue. The first manner is that scheduling information in CORESET is corresponding to the whole bandwidth, the other is scheduling information in CORESET is limited in a given bandwidth, e.g., a bandwidth corresponding to minimum bandwidth capability in NR. For the former, system bandwidth needs to be notified at this stage. However, the latter does not need it.


Figure1. CORESET location notified directly
Issue-2: Which reference point is appropriate for notifying CORESET location? Similar with agreement-7, possible reference points include center/boundary of NR carrier, center/boundary of RMSI BW, center/boundary of SS block. Note that reception of this CORESET for initial access is the next step after reception of SS block. In this moment, CORESET location is no necessity to know center/boundary of NR carrier. In addition, this CORESET for common includes RMSI scheduling information itself, and we think CORESET location can be notified directly regardless of rough range of PDSCH scheduling for RMSI. Therefore, only center/boundary of SS block is appropriate for reference point.
Issue-3: Based on CORESET(s) or PCcenter location should be notified. One related issue is how to notify this information. Note that if frequency raster is sparser compared to channel raster, it is natural to have a foreseeable fact that one frequency raster correspond to one or multi channel raster. A direct approach is that E-UTRA Absolute Radio Frequency Channel Number (EARFCN) may be used to notify this information. However, in NR scenario, system bandwidth may be wider. Therefore, signaling overhead is very large if EARFCN is used directly. Another effective approach is that an offset relative to current frequency position may be used to notify information. And this offset may be relative channel number or the other relative quantity.
Proposal 2: CORESET(s) or PCcenter location should be indicated by the relative quantity, e.g. relative channel number or relative PRB number.
Remaining issues if multiple SS blocks exist
Assuming multiple SS blocks, there are still some uncertain issues. In the previous meeting, it was agreed NR-PBCH payload include CORESET information. However, there are multiple NR-PBCHs in multiple SS blocks. Thus, the issue is whether NR-PBCH respectively will configure different CORESET. If yes, it maybe is beneficial to non CA UE, e.g., non CA UE does not have to retune receiver in this phase because multiple CORESETs corresponding to different BWP. On the other hand, multiple CORESETs are redundant for wideband UE. For CA UE, it is contradictory to have only one CSS like CA in LTE-A. If no, multiple NR-PBCHs configure the same CORESET should be considered, non CA UE maybe need to retune receiver for obtaining only one CORESET. Similarly, for NR-PRACH resource configuration, the issue is whether separate NR-PRACH resources are configured for each SS in multiple SS blocks. We prefer swept beam direction via multiple SS blocks is the same, thus, there is only an association relationship between DL Tx beam and RACH resources. Left issue is a whole set of NR-PRACH resources associated with different DL Tx beam direction can be configured into either the same BWP or different BWP. In addition, other procedure or channel should also be considered carefully after introducing multiple SS blocks.
Observation 4: Although multiple SS blocks are agreed, there are still some issues on influence of procedure or channel, RAN1 should consider them carefully.
Conclusions
According to the discussion in this contribution, we have the following observations and proposals:
Observation 1: FR range is decided by minimum carrier bandwidth, the transmission bandwidth containing SS block and CR.
Observation 2: The number of SS blocks in wideband CC depends on the number of BWP in legacy CA manner or implementation.
Observation 3: In order to have a clear demodulation/decoding behavior for non CA and WB UE, UE should also be informed of the presence/parameters of the SS blocks.
Observation 4: Although multiple SS blocks are agreed, there are still some issues on influence of procedure or channel, RAN1 should consider them carefully.
Proposal 1: Parameters of other configured multiple SS blocks in addition to synchronized SS blocks can be informed via RMSI or other system information.
Proposal 2: CORESET(s) or PCcenter location should be indicated by the relative quantity, e.g. relative channel number or relative PRB number.
References
[1] [bookmark: _Ref462835302]" Chairman's Notes", RAN1#89, May 2017
[2] R1-1709887, “Multiple SS blocks in wideband CC”, ZTE, RAN1#AH2, June 2017


	
image1.emf
SS block

SS CORESET

Bandwidth part

Rough range of PDSCH scheduling for RMSI

SS block

SS CORESET Rough range of PDSCH scheduling for RMSI

SS block

SS CORESET

Rough range of PDSCH scheduling for RMSI

……

Case1

Case2

Case3


oleObject1.bin
�

�

�

SS block
�

SS�

CORESET�

Case1�

Bandwidth part


Rough range of PDSCH scheduling for RMSI


�

SS block
�

SS�

Rough range of PDSCH scheduling for RMSI


CORESET�

�

SS block
�

SS�

CORESET�

Rough range of PDSCH scheduling for RMSI


�

……


Case2�

Case3�


