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1. Introduction
In RAN1 #90 meeting, RAN1 made following working assumptions for actually transmitted SS blocks [1]:
	Working assumptions:
· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases
· The actually transmitted SS blocks is indicated in RMSI for both sub6GHz and over6GHz cases
· Indication is in compressed form in above 6 GHz case, and an indication method is down-selected from following alternatives
· Alt.1: Group-Bitmap + Bitmap in Group
· Alt.2: Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block)
· Alt.3: Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of Group)
· Alt.4: Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group
· Alt.5: The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks
· Alt.6: Group-Bitmap
· Other alternatives are not precluded
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks


Regarding SS/PBCH blocks in wideband operation, there are several agreements in last RAN1 meetings as following:
	Agreements:
· 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
Agreement
· Support the following: 
· A gNB can operate simultaneously as wideband CC for some UEs and as a set of intra-band contiguous CCs with CA for other UEs 
· RAN1 believes that it is beneficial to allow zero guardband between CCs within wideband CC and asks RAN4 to take it into account when discussing channel raster
· If there are scenarios where guard band is considered necessary, strive to minimize the number of subcarriers for guard-band between CCs within wideband CC
· It is RAN1 understanding that guard band might be supported by RAN4 
· Allow single or multiple Sync signal locations in wideband CC
· Consider further impact on design for: 
· Reference signals
· Resource Block Group design and CSI subbands
Agreements:
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing

RAN1#90:
Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established
· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band
· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda
· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI
· FFS: In addition, MAC CE based approach is supported
· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part
· The default DL bandwidth part can be the initial active DL bandwidth part defined above 
· FFS: The default DL bandwidth part can be reconfigured by the network
· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)
· FFS: other conditions to switch to default DL bandwidth part



In this contribution, we discuss further for remaining down selection of indication of actual transmitted SS/PBCH blocks and some design aspects related to the multiple SS blocks in wideband CC.

1. Indication of actual transmitted SS/PBCH blocks
In RAN1#90, it has been agreed both RRC signaling and RMSI can be used to indicate the actual transmitted SS block(s) among the nominal SS block positions in a SS burst set, depending on UE connection modes. By this indication, the resource on remaining SS blocks except the SS blocks which is transmitting in a cell could be used for control signal/data channels and signals so that spectral efficiency and scheduling flexibility is improved. Moreover, this actual transmitted SS block information would help NR UEs get better RRM measurement accuracy and power saving for measurement.
To indicate the actual transmitted SS block(s), a bit-map signaling with length L (max. # of SS blocks) was agreed in RAN1#90. However, the signaling overhead is significant problem in case it is a bitmap with 64 bits in frequency range 6GHz~52.6GHz. Therefore, smaller size of a bit-map was motivated especially for that case during last RAN1 meeting. For example, a bit-map with either 4 or 8 bits is used in frequency range ~3GHz or 3GHz~6GHz. Meanwhile, for higher frequency range (i.e. 6GHz~52.6GHz), this smaller bit-map could be repeated or could have some ON/OFF patterns with some additional signaling bits in order to give a network more flexibility. Table 1 is an example of this signaling method for frequency range 6GHz~52.6GHz (O: a smaller size bit-map with 4 bits is applied and repeated, X: there is no actually transmitted SS blocks).
Alternatively, a singling field with both total number of actual transmitted SS blocks and offset could be used to indicate the actual transmitted SS block(s). Possible cases for the total number of actual transmitted SS block(s) could be same to the maximum number of the nominal SS blocks. However, only some cases could be used for the total number of actual transmitted SS block(s) with some offsets. For example, with frequency range 6GHz~52.6GHz, the possible total number of actual transmitted SS blocks is 2/4/8/16/32/64 with 32/16/8/4/2/1 offsets respectively by using 6 bits signaling field. For given total number of actual transmitted SS blocks and offset, SS block timing indexes of the actual transmitted SS blocks is pre-defined. Table 2 is an example of this method for frequency range 6GHz~52.6GHz.

Table 1: An example of small size of bit-map with some ON/OFF patterns
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Table 2: An example of total number of actually transmitted SS blocks with some offsets
	Number of actual transmitted SS block
	Offsets
	Actual transmitted SS block timing index

	2 (n=0, 1)
	a=0, 1, ..., 31
	SS block index #32n+a

	4 (n=0, 1, 2, 3)
	a=0, 1, ..., 15
	SS block index #16n+a

	8 (n=0, 1, ..., 7)
	a=0, 1, ..., 7
	SS block index #8n+a

	16 (n=0, 1, ..., 15)
	a=0, 1, 2, 3
	SS block index #4n+a

	32 (n=0, 1, ..., 31)
	a=0, 1
	SS block index #2n+a

	64 (n=0, 1, ..., 63)
	a=0
	SS block index #n


Proposal 1: For compressed indication of actually transmitted SS block index, alt 1 is preferred.
· Alt.1: Group-Bitmap + Bitmap in Group
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

1. Multiple SS blocks in wideband CC
Number of SS blocks:
It was agreed to be able to allocate multiple SS blocks in wideband CC. Basically, how many SS block(s) are allocated in wideband CC is up to NW choice with their considerations of practical NR deployment. There can be multiple aspects to decide that, 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 blocks in wideband CC.
Proposal 2:
· It is up to NW choice on how many SS block(s) are allocated within wideband CC. No need to limit the number of SS blocks in the specification.

RRM measurement: 
As discussed in previous RAN1#AH2 meeting to response RAN2 LS [2], it is not required for the UE to detect the SS block time index for every measurement sample which means that at least for RRM measurement purpose, UE may only detect SS/PBCH block or CSI-RS of neighboring cells without decoding the PBCH and RMSI. This principle for the RRM measurement should be also maintained in case multiple SS blocks are transmitted in wideband CC. In addition, the indication of actual transmitted SS block(s) can be provided from a serving cell for reliable RRM measurement and low UE power consumption. This implies that the actual transmission of SS block in neighboring cell may need to be informed of UE for both serving cell and neighboring cells. Therefore, it should be considered that how the RRC IDLE/INACTIVE UE gets the information of actual transmitted SS block for the neighboring cell for RRM measurement without reading PBCH and RMSI at least for cell reselection before cell camping on. For that case, one simple indication method is just to reuse the information of actual transmitted SS block obtained from the serving cell, or define a default pattern of the actual transmitted SS block.
  Any additional measurement of SS blocks other than the SS block the UE is using to associate with the cell should be considered an inter-frequency measurement by using measurement gap. The UE may only have an ability to monitor a single SS block on a particular frequency location. Even if the UE can monitor simultaneously more than one SS blocks on more than one frequency location, it is highly desired for the UE to only monitor a single SS block on a particular frequency location for low UE receiver complexity. Therefore, in case of multiple SS blocks within a carrier, RRM measurements and reporting should be performed on a per-SS block basis.
Proposal 3:
· At least for neighboring cell measurement, the information on the actual transmission of SS blocks for neighboring cells is provided from a serving cell.
· It should be considered that how the RRC IDLE/INACTIVE UE gets the information of actual transmitted SS block for the neighboring cell for RRM measurement without reading PBCH and RMSI at least for cell reselection before cell camping on.
· In case multiple SS blocks are present in a wideband carrier, a UE is only required to monitor a single SS block on a particular 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 PDSCH rate matching or puncturing over the resources colliding actually transmitted SS blocks. The related information can be provided to UE by dedicated RRC signaling under BWP configuration.
Proposal 4: In RRC connected mode UEs, the information related to the SS block presence in the configured BWP should be provided to the UEs at least for PDSCH rate matching or puncturing.

3. Conclusion
In this contribution, we discussed on remaining details of time index indication mechanism, and NR-PBCH/DM-RS design. As a conclusion, we summarize proposals as following:
Proposal 1: For compressed indication of actually transmitted SS block index, alt 1 is preferred.
· Alt.1: Group-Bitmap + Bitmap in Group
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted
Proposal 2:
· It is up to NW choice on how many SS block(s) are allocated within wideband CC. No need to limit the number of SS blocks in the specification.
Proposal 3:
· At least for neighboring cell measurement, the information on the actual transmission of SS blocks for neighboring cells is provided from a serving cell.
· It should be considered that how the RRC IDLE/INACTIVE UE gets the information of actual transmitted SS block for the neighboring cell for RRM measurement without reading PBCH and RMSI at least for cell reselection before cell camping on.
· In case multiple SS blocks are present in a wideband carrier, a UE is only required to monitor a single SS block on a particular 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, the information related to the SS block presence in the configured BWP should be provided to the UEs at least for PDSCH rate matching or puncturing.
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