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Introduction
This contribution is a revised version of R1-176266. At the RAN1 #90 meeting, the following agreements were made for SS blocks [1].
	Agreements:
· At least for rate matching purpose for serving cell, for below 6GHz, full bitmap (8bits) is used for indication of actual SS/PBCH block transmission
· FFS: whether to support indication of actual SS/PBCH block transmission for mobility measurement at least for neighbour cells, how to indicate it, and whether this indication is applied to mobility measurement for serving cell
· FFS: whether the indication can be used for the RACH preamble configurations and associations


In addition, the following working assumptions were made for signalling of actually transmitted SS blocks.
	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
· 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
· E.g., [8]+[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group
· Alt.2: Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block)
· A Group is defined as consecutive SS/PBCH blocks
· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, the number of actually transmitted SS/PBCH block indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index, and the number is commonly applied to all transmitted Groups
· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group
· Alt.3: Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of 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 the number of actually transmitted Groups indicates how many consecutive Groups are actually transmitted starting from the first Group
· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group
· Alt.4: Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group
· A Group is defined as consecutive SS/PBCH blocks
· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, and the number of actually transmitted SS/PBCH block for each Group indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index
· Minimum [8]+[3] bits, maximum [8]+[3]*[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group
· Alt.5: The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks
· [6]+[6]+[6] bits
· Alt.6: Group-Bitmap
· A Group is defined as consecutive SS/PBCH blocks
· Group-Bitmap can indicate which Group is actually transmitted, and all SS/PBCH blocks within a transmitted Group are actually transmitted
· E.g., [8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group
· Other alternatives are not precluded
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks


In this contribution, we share our views on the remaining issue about indication of actually transmitted SS/PBCH blocks.

Discussions
According to the agreements and working assumptions, one remaining issues is how to indicate the actually transmitted SS blocks via RMSI.
· 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
The discussion point is a tradeoff between flexibility of SS/PBCH block transmission and signalling overhead in RMSI.
	
	Flexibility of SS/PBCH transmission
	Overhead

	
	Within a Group
	Among Groups
	Restrictions
	

	Alt. 1
(Group-Bitmap + Bitmap in Group)
	High
(full flexible)
	High
(full flexible)
	Same transmission pattern in a Group is applied to all the Groups
	High

	Alt. 2
(Group-Bitmap + The number of actually transmitted SS/PBCH block in Group)
	Middle
	High
(full flexible)
	Same transmission pattern in a Group is applied to all the Groups.
SS/PBCH transmission is logically consecutive in each Group.
	Middle

	Alt. 3
(Bitmap in Group + The number of actually transmitted Groups)
	High
(full flexible)
	Middle
	Same transmission pattern in a Group is applied to all the Groups.
Transmission of groups is logically consecutive.
	Middle

	Alt. 4
(Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group)
	Middle
	High
(full flexible)
	SS/PBCH transmission is logically consecutive in each Group.
	Middle – High
(The best case is the same as Alt. 2 but the worst case is the highest)

	Alt. 5
(The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks)
	Slightly high
(Transmission granularity is SS/PBCH block)
	Slightly high
(Transmission granularity is SS/PBCH block)
	The interval of all of SS/PBCH transmission within a SS burst set is constant
	Slightly high

	Alt. 6
(Group bitmap)
	Low
	High
(full flexible)
	Same transmission pattern in a Group is applied to all the Groups.
All the SS/PBCH blocks are transmitted or any SS/PBCH blocks within a group is not transmitted within a Group.
	Low



Our view is flexibility of transmission of SS/PBCH groups is important not to concentrate the resources which needs rate matching to part of 5 msec time resource. Based on the above analysis, our preference is Alt. 2 within the above candidates.
Proposal 1:
· The following parts of working assumption in the RAN1#90 are confirmed
· 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
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks

Proposal 2:
· As indication method of actually transmitted SS blocks in RMSI for above 6 GHz case, Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block) is supported
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Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· The following parts of working assumption in the RAN1#90 are confirmed
· 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
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks

Proposal 2:
· As indication method of actually transmitted SS blocks in RMSI for above 6 GHz case, Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block) is supported
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