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1. Introduction
In RAN1#90bis meeting, RAN1 has reached several agreements and working assumptions for the remaining issues of SS/PBCH design in NR as following [1].
	Agreements:
· The following working assumption is confirmed:
· For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block
Agreements:
· The network can indicate a set of SS blocks to be measured within the SMTC measurement duration (connected mode only) 
· The indication is per frequency layer
· The UE is not required to measure SS blocks not indicated as transmitted
· If there is no indication, the default value is that all SS blocks within the SMTC measurement duration 
· The signaling method is applicable to both intra- and inter-frequency measurements
· For connected mode:
· The signaling is via RRC and a full bitmap with length L 
· For idle mode
· No indication from gNB
· Note: this means that all SS blocks within the SMTC measurement duration 
Agreements:
· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign
· Working assumption: 
· X=20 
· Y=2*(24-X) 
· Same mapping rule(frequency-first, time-second) for data and DMRS is applied
· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 
· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)
· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS
· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB


In this contribution, we would further discuss on the remaining issues including the actually transmitted SS/PBCH blocks and multiple SS/PBCH blocks in a wideband CC.

1. Discussion
1. Indication of actually transmitted SS/PBCH blocks
In both RAN1#90 and RAN1 NR AH#3, it has been agreed as working assumption at least for rate matching of UE specific PDSCH and CORESET. Either RRC signaling or RMSI is used to indicate the actually transmitted SS/PBCH block(s) among the nominal SS/PBCH block positions within a SS burst set, depending on presence of RRC Connection in UE.
By this signaling, the resource on which the SS/PBCH blocks are not transmitted can be used for control/data channels and other purposes, so that spectral efficiency and scheduling flexibility is improved for NR. Moreover, it was also agreed that RMSI or RRC signaling on the actually transmitted SS/PBCH blocks may improve RRM measurement accuracy and reduce power consumption in UE side.

Working assumption:
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

Regarding compressed form in RMSI, two type bitmaps (i.e. Group-bitmap (8bits) + bitmap in Group (8bits)) has been agreed as a working assumption as shown in above. In RAN1#90bis, it was discussed again but, RAN1 did not reach the conclusion on this issue, as there is a concern on the signaling overhead in RMSI when considering the more number of required bits in RMSI for other purposes. In our view, considering last RAN2 LS [2] which provided the estimated number of bits for the minimum system information (SI) in their perspective and the system information required to be delivered in RMSI based on current RAN1 agreements, two bitmaps signaling using 16 bits compared to the other alternative that could be a group bitmap only (w/ 8bits) is not big deal in terms of RMSI PDSCH performance and coverage. Therefore, it could be observed for NR to provide good trade-off between flexibility and overhead. So, we think the current working assumption with two bitmaps signaling using 16bits (8+8) needs to be confirmed if other critical problem is not founded in next RAN1 meeting. 
In addition to UE-specific PDSCH and CORESET, other channels also need to be considered the actual SS block transmissions at least for the rate matching purpose. Since there may be potential confliction between SS/PBCH block and other channels in time/frequency resources in a slot, the UE needs to perform the rate matching based on the actually transmitted SS/PBCH block indication. When considering RMSI should be provided to UEs after MIB detection for initial access, the UE can use the information of SS/PBCH block transmission to detect other following channels which is required to maintain system access, mobility and measurement. It may be also desirable to use that information without pre-assumption (like RMSI detection case) in a UE side which would reduce flexibility of SS/PBCH block transmission. Therefore, for all other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI.
Proposal 1: It is proposed as followings:
· For compressed signaling in RMSI, current working assumption (Group-Bitmap(8 bits) + Bitmap in Group (8 bits)) should be confirmed.

1. Multiple SS/PBCH blocks in wideband CC
Number of SS/PBCH blocks:
It has been agreed to be able to allocate multiple SS/PBCH blocks in a wideband CC. Basically, how many SS/PBCH block(s) are allocated in wideband CC is up to NW choice according to their preference of practical NR deployment. There can be multiple aspects to decide the number of SS/PBCH blocks in a wideband CC, such as system bandwidth of wideband CC, minimum UE bandwidth, number of intra-band CCs, UE capabilities, RRM measurement, etc. Therefore, there may not need to be a limit of the number of SS/PBCH blocks in a wideband CC.
Proposal 2:
· It is up to NW choice on how many SS block(s) are presence in a wideband CC. No need to limit the number of SS/PBCH blocks in the specification.

SS/PBCH block based measurement: 
Any other SS/PBCH blocks other than the SS/PBCH block that is used to associate with a cell should be considered an inter-frequency measurement by using measurement gap configuration. The UE may only have an ability to monitor a single SS/PBCH block on a particular frequency location. Even if the UE can monitor simultaneously more than one SS/PBCH block in a wideband CC, it is highly desired for the UE to only monitor a single SS/PBCH block on a particular frequency location for lower UE receiver complexity. Also, it may be sufficient to only monitor one SS/PBCH block on a certain frequency location, in terms of measurement accuracy. Therefore, in case of multiple SS/PBCH blocks within a wideband CC, RRM measurements and reporting should be performed on a per-SS/PBCH block basis.
Proposal 3:
· In case multiple SS blocks are present in a wideband CC, a UE is only required to monitor a single SS block on a certain frequency location for RRM measurement.
· The RRM measurement on other SS block(s) within a wideband carrier can be considered inter-frequency measurement.

Presence/parameters of SS block(s):
In case multiple SS blocks are present in a wideband carrier, UE should know the exact information on the SS block location/presence at least for measurement and UE specific PDSCH/CORESET rate matching over the resources collided with the actually transmitted SS/PBCH blocks. The such an indication can be provided to UE by dedicated RRC signaling with BWP configuration.
Proposal 4: In RRC connected mode UEs which supports reception of multiple SS blocks in wideband carrier, the information related to the SS/PBCH block presence in the configured BWP should be provided to the UEs at least for PDSCH rate matching and measurement.

Association with multiple SS blocks to RMSI:
[bookmark: _GoBack]In wideband carrier, there could be multiple SS blocks in frequency domain, as agreed in RAN1. One remaining issue is that whether the multiple SS blocks can be associated with one RMSI to acquire system information for initial cell access. That is, if enabled, the multiple SS blocks would point to same RMSI CORESET which means that one RMSI would be shared by the multiple SS blocks. In this case, one question is that what UE behavior needs to be considered for obtaining RMSI, especially when a SS block which has not RMSI is detected by the UE, or how the UE is redirected so that the SS block that has his own RMSI is detected. To address this, additional signaling in PBCH may be required to redirect the UE to SS block that contains the associated RMSI, which results in significant signaling overhead in PBCH if signaling granularity is not significantly reduced. This additional signaling to redirect UE to the SS block indicating RMSI CORESET seems be excessive information which is non-critical information for initial access but kinds of optimization, when considering the number of bits ([X=8] bits) in PBCH for RMSI CORESET/timing configuration, even if there may be some benefits to enable this association with multiple SS blocks to RMSI (e.g. IDLE UE load distribution among multiple SSB and lower RMSI signaling overhead). Moreover, after acquiring RMSI for UE through redirected SS block, it should be also discussed whether RACH transmission is associated with the frequency range located in RMSI or initial detected SS block. Considering overall standard works caused by this functionality including potential ambiguity issue on UE behavior, it is not so sure this functionality is essential feature or not. Therefore, it is slightly preferred to only allow one to one association between SS block and RMSI in Rel-15 in terms of simple implementation and low standardization works.
Proposal 5: It is preferred to only consider one to one association between SS block and RMSI in wideband carrier in Rel-15.

1. Conclusion
In this contribution, we discussed on remaining details related to SS/PBCH block design in Rel-15 NR. As a conclusion, we summarize proposals as following:
Proposal 1: It is proposed as followings:
· For compressed signaling in RMSI, current working assumption (Group-Bitmap(8 bits) + Bitmap in Group (8 bits)) should be confirmed.
Proposal 2:
· It is up to NW choice on how many SS block(s) are presence in a wideband CC. No need to limit the number of SS/PBCH blocks in the specification.
Proposal 3:
· In case multiple SS blocks are present in a wideband CC, a UE is only required to monitor a single SS block on a certain frequency location for RRM measurement.
· The RRM measurement on other SS block(s) within a wideband carrier can be considered inter-frequency measurement.
Proposal 4: In RRC connected mode UEs which supports reception of multiple SS blocks in wideband carrier, the information related to the SS/PBCH block presence in the configured BWP should be provided to the UEs at least for PDSCH rate matching and measurement.
Proposal 5: It is preferred to only consider one to one association between SS block and RMSI in wideband carrier in Rel-15.
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