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Introduction
The following agreements were made in RAN1 regarding SS block time index indication:
Agreements:
· Agree on pages 5, 7, 8 (30 kHz subcarrier spacing case) in R1-1711899
· Working assumption on pages 9, 10 (120, 240 kHz subcarrier spacing cases) in R1-1711899
· Working assumption can be revisited if there are serious implications to UE AGC operation. 
Agreements:
· For 15 kHz subcarrier spacing case,
· Map two SS blocks candidate locations to the slot of 14 symbols as follows
· First candidate location is at symbols 2-5
· Second candidate location is at symbols 8-11
Agreements:
· For 30 kHz subcarrier spacing case, the second SS block mapping pattern  is
· Map two SS blocks candidate locations to the slot of 14 symbols as follows
· First candidate location is at symbols  2-5
· Second candidate location is at symbols 8-11
· Note: In the case of NR-LTE coexistence, the first SS block mapping pattern (i.e., page 7 in R1-1711899) can be used
· Note: It is up to RAN4 to decide the SS block mapping pattern for each frequency band
Agreements: (RAN1#AH_NR2 )
· All random access configuration information is broadcasted in all beams used for RMSI within a cell
· i.e, RMSI information is common for all beams
Agreement: (RAN1#AH_NR2 )
· For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
· RAN1 strives to use the same set of parameters for different cases, e.g. analog/hybrid/digital beamforming at gNB, level of gNB beam correspondence, number of SS blocks, number of frequency multiplexed PRACH resources, PRACH resource density in time etc.
· RAN1 strives to minimize the set of parameters.
· FFS the set of parameters
· FFS the number of SS blocks (if indicated in RMSI or MIB), e.g. the actually transmitted SS blocks or the maximum number (L).
Agreements: (RAN1#89)
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

Agreements: (RAN1#88bis)
· The following methods are considered for the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:
· PBCH
· Remaining minimum system information
· Other SI
· dedicated signaling
· Other methods are not precluded 
· Consider flexibility and signaling overhead.
· Note that nominal SS block is the possible SS block time location
· Note that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined.
Agreements: (RAN1#88)
· The position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks
· FFS whether this information is available only in CONNECTED mode or in both modes
· FFS how to signal the position(s)
One remaining issue in SS block and SS burst set design is the mechanism for the time index indication of actually transmitted SS blocks. In this contribution, we present our view on this issue.

SS Block Time Index Indication
The transmission of SS blocks within an SS burst set is confined to a 5 ms window regardless of SS burst set periodicity. Within this 5 ms window, the maximum number (L) of SS-blocks within SS burst set depends on the carrier frequency. For frequency ranges {>= 3GHz,  > 3 GHz but <= 6 GHz, >6 GHz}, the corresponding values of L are {4, 8, 64} respectively. In the deployment, the number of actually transmitted SS-blocks within SS burst set can be smaller than the maximum number L. The mapping of the SS blocks in an SS block burst set to the candidate locations within the 5 ms window are fixed and the SS block mapping pattern for each frequency band will be defined in the specification. Each SS block will carry a 6-bits SS block time index indication. When the UE detects an SS block, from the SS block time index indication the UE can obtain the system timing information by the use of the knowledge of the location of the SS block corresponding to the SS block time index indication. 
The detection of an SS block, however, does not provide the information on how many SS blocks are actually transmitted within an SS block burst set. In general, it would be beneficial for the UE to know the actually transmitted SS blocks within an SS block burst set. The information may help the detection of SS-blocks for IDLE and CONNECTED UEs, and also allow the UE to perform rate matching in data reception in the candidate SS block locations where the SS blocks are not transmitted.
In RAN1#88bis, it was agreed to consider the following methods for the indication of actually transmitted SS blocks in SS burst sets:
· PBCH
· Remaining minimum system information (RMSI)
· Other SI
· dedicated signaling
· Other methods are not precluded
Using PBCH to indicate actually transmitted SS blocks
If the indication of actually transmitted SS blocks is included in PBCH, then after the detection of an SS block and the decode of the PBCH, the UE will get the information of the locations of all actually transmitted SS blocks from the same cell before reading the SIs. However, in general it is desirable to minimize the size of the MIB. MIB should only carry the essential system information before reading SIBs. In addition, it is clearly no special benefits to have the information of actually transmitted SS blocks before reading SIBs for an IDLE UE or a CONNECTED UE. Thus, including the actually transmitted SS blocks in PBCH may not be the right option. 
Using RMSI to indicate actually transmitted SS blocks
In RAN1#AH_02, it was agreed that all random access configuration information is broadcasted in all beams used for RMSI within a cell. With this agreement, when UE decodes an RMSI associated with any detected SS block, the UE will get all random access configuration information of a cell. Considering that the random access configuration information should contain the association between all actually transmitted SS blocks with their corresponding RACH resources and/or preamble indices, RA configuration should inherently have the information on which SS blocks are actually transmitted. In another word, UE should know which SS blocks are actually transmitted along with their corresponding RACH resources and/or preamble indices. That is, the indication of actually transmitted SS blocks in SS burst sets is already available from the random access configuration information included in the RMSI. There is no need to use a separate indication to indicate which SS blocks are actually transmitted. 
Observation: The information of actually transmitted SS block is available from random access configuration information included in RMSI. There is no need to use a separate indication to indicate which SS blocks are actually transmitted. 
Other SI/Dedicated signalling
Since the indication of actually transmitted SS blocks in SS burst sets are available from the random access configuration information included in the RMSI as discussed above, there is no need to use other SI/Dedicated signalling to send the indication.
Proposal 1: Actually transmitted SS block should be available RA configuration. There is no need to consider other method to send the information.  
During system operation, the network could occasionally make a change of the random access configuration or the number of actually transmitted SS blocks. In this case, the network needs to inform the changes to the UEs. For CONNECTED UEs, the change could be informed through dedicated signaling. Using dedicated signalling, however, requires the network to send message to all connected UEs in a cell, which may result in a burst of signaling overhead. Another way to inform the changes of the random access configuration (actually transmitted SS blocks) to the UE is through the system information change notification, just like the way to inform UE the changes of other system information. For example, paging message can be used to inform UEs in RRC_IDLE or in RRC_CONNECTED about the change, which will trigger the UE to update the RMSI again when necessary. 
Conclusion
This paper discussed the mechanism for the indication of actually transmitted SS blocks. Considering that the random access configuration information within a cell is included in RMSI for all beams, and random access configuration should contain the information of actually transmitted SS blocks along with the association between all actually transmitted SS blocks with their corresponding RACH resources and/or preamble indices, the information of actually transmitted SS block is actually already available to the UE in random access configuration information. Thus, it is concluded that there is no need to have an additional indication on actually transmitted SS blocks. 
Proposal 1: The information of the actually transmitted SS blocks should be available from random access configuration in RMSI. There is no need to consider other methods to send the information.  
Proposal 2: If there is a change in the random access configuration (e.g., the information of actually transmitted SS blocks) in RMSI, the UE can be informed of the change through the RMSI change indication.
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