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1. Introduction
At the RAN1#92bis meeting, remaining issues on NR-SS were discussed and RAN1 made the agreements as follows [1]. In this contribution, we discuss further on the remaining issues such as actually transmitted SSB index and power offset between SSB and PDCCH. 

	Agreements:
· Agree the text proposal below
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows, where index 0 is the first symbol of the first slot in a half-frame. 


Conclusion:
· For the discrepancy in carrier definition in 38.211 and 38.331, 38.211 editor will align the definition with 38.331

Agreements:
· To adopt the following TP to 38.213, Section 4.1:
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows. 
-	Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-	Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case D - 120 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
-	Case E - 240 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
Which case(s) of Case A through E to be used on a carrier depends on frequency band(s) which is given by section of 5.4.3.3 of [8-1, TS 38.101-1] and [8-2, TS 38.101-2], and is the same case for all SS/PBCH blocks on a carrier.

Agreements:
· To adopt the following TP to 38.212, Section 7.1.1:

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half radio frame bit ;

-	if 

 are the 6th, 5th, and 4th bits of SS/PBCH block index, respectively.
else


 is the MSB of as defined in Subclause 7.4.3.1 of [4, TS 38.211].

      	 are reserved.
end if
Agreements:
· The working assumption made in RAN1 AdHoc#1 on OFDM signal generation is confirmed

Conclusion:
· It is RAN1’s understanding that the f0 does not have to be on the channel raster nor the center of the RF filter



2. Remaining issues on synchronization signal
1 
2 
2.1 Actually transmitted SSB index indication
[bookmark: OLE_LINK5]Based on the RAN1 discussion so far, actually transmitted SSB index is indicated by the combination of two bitmaps, i.e. inOneGroup and groupPresence, via RMSI in case of FR2. To reduce the signalling overhead, the actually transmitted SSB indication via RMSI has only 16-bits, and hence it does not have full flexibility. As shown in Figure 1, there are cases where the patterns of actually transmitted SSBs within a group are not the same across groups. In such cases, RMSI cannot indicate exact pattern of actually transmitted SSB since there can be only one pattern of actually transmitted SSBs for eight consecutive SSBs that is indicated by inOneGroup, and groupPresence indicates whether SSBs in the group are transmitted with inOneGroup pattern or all SSBs in the group are not transmitted for each group. 
Considering the limited flexibility of actually transmitted SSB indication in RMSI, the mismatch between indicated pattern in RMSI and actually transmitted pattern would be possible. If the actually transmitted SSBs assumed by initial access UE are different from the one assumed by CONNECTED UE due to the mismatch between RMSI signalling and dedicated RRC signalling, different association between SSB and RACH occasion will be assumed between initial access UE and CONNECTED UE since such association is defined based on the number and the order of actually transmitted SSBs. We think such case shall be avoided, otherwise UEs detecting different SSBs will transmit PRACH on the same RACH occasion. Therefore, at least we should assume that actually transmitted SSB indices in RMSI and in RRC signalling are identical.
 [image: ]
Figure 1: Example pattern of actually transmitted SSBs with DDDDU based TDD DL-UL configuration

As shown in Case 1 of Figure 2, if the number of SSBs indicated by RMSI/RRC signalling is less than that of actually transmitted SSBs, UE does not have associated RACH occasion for SSBs not indicated in RMSI/RRC. In such case, the actually transmitted SSB which in not indicated in RMSI/RRC is almost useless and hence we can ignore this case. On the other hand, as shown in the Case 2 of Figure 2, if the number of SSBs indicated by RMSI/RRC signalling is larger than that of actually transmitted SSBs, UE has RACH occasion(s) associated with non-actually transmitted SSB(s). We think that such case leads waste of resources and potentially long RACH occasion periodicity for actually transmitted SSBs. Therefore, it is not preferable to indicate larger number of SSBs in RMSI/RRC signalling than actually transmitted SSBs, and it should be avoided as much as possible. However, if only SSB transmission patterns that can be represented by 16 bits in RMSI are allowed for actual transmission, it is quite significant restriction on number/pattern of SSBs for actual transmission and/or available TDD DL/UL configuration i.e., especially in terms of UL slot timing/periodicity.
Based on above discussion, we need the solution to solve the issue.

Observation 1: Due to the limited flexibility for actually transmitted SSB indication in RMSI in case of FR2, following issues would occur.
· Number/location of SSBs for actual transmission and/or available TDD DL/UL configuration i.e., especially in terms of UL slot timing/periodicity would be limited if only SSB transmission patterns that can be represented by 16 bits in RMSI are allowed for actual transmission.
· If number/pattern of SSBs for actual transmission and those in RMSI/RRC signalling are different, association between RACH occasion and SSB would cause waste of resource and/or unnecessary increase of RACH occasion periodicity for each SSB due to RACH occasions associated with non-transmitted SSBs.

[image: ]
Figure 2: Mismatch issue on actually transmitted SSB indication

One possible way to solve the issue is to introduce full-bitmap indication into RMSI as in RRC signalling. The details of RMSI such as maximum TBS are under discussion and it has not been reflected to current RRC specification yet. So we think that the impact from this modification is acceptable (Alt. 1).
Other possible way to solve the issue is to consider practical SSB transmission and TDD DL/UL configuration patterns and optimize the signalling for them. We think that in FR2 practical TDD DL/UL configurations would have a frequent UL slots, e.g., every 4 or 5 slots considering feedback delay and latency for UL traffic. In addition, large number of SSBs would need to be transmitted to use narrow beam for the coverage in FR2. In that sense, actually transmitted SSBs pattern as shown in Figure 1 is possible in practice. As in the pattern shown in Figure 1, assuming that in many groups all SSBs within the group are actually transmitted and in some groups some of SSBs within the group are not transmitted due to collision with UL slot, it is possible to change the definition of groupPresence, i.e. if groupPresense bit for a group is set to 0, UE assumes that all the SSBs are transmitted in the group, instead of assuming that all SSBs within the group is not transmitted (Alt. 2). We think that this scheme provides more flexibility for the case of using large number of SSBs. However, the indication in RMSI with the proposed change cannot support the cases where no SSBs are actually transmitted only in some groups. Therefore, for further flexibility, another possible way is to introduce additional 1-bit in RMSI to indicate whether all SSBs in the group not applying inOneGroup pattern are present or not present (Alt. 2-1).

Proposal 1: RAN1 should down-select solution from following alternatives.
· Alt. 1: Introduce 64-bits full-bitmap into RMSI to indicate actually transmitted SSB index with full flexibility as in RRC signalling
· Alt 2: Change the definition of groupPresense. If groupPresense bit for a group is set to 0, UE assumes that all the SSBs within the group are transmitted, and if groupPresense bit for a group is set to 1, actually transmitted SSB pattern indicated by inOneGroup is applied to the group.
· Alt 2-1: In addition to Alt. 2, introduce additional 1-bit in RMSI to indicate whether all SSBs in the group not applying inOneGroup pattern are present or not present.


2.2 Power offset between SS/PBCH block and PDCCH
At the last meeting, details of power offset between SSB and PDCCH were discussed and RAN1 made following agreements. Based on the agreements, we need to consider further details especially on the specific range of power offset.
	Agreements:
· In initial cell selection and idle mode, the UE may assume that the EPRE offset between PDCCH DMRS and SSS in the QCL’ed SSB is in the range [X, Y]dB when PDDCH with CRC scrambled by SI-RNTI, P-RNTI and RA-RNTI
· FFS: value of X and Y and dependence on numerology
· |X| & Y are no more than 12



Here, we show an example of resource mapping of SS/PBCH block and Type0-PDCCH in the case of multiplexing pattern 1 in Figure 3. It is depending on the practical operation whether frequency resources on the side of SS/PBCH block are used or not. However, considering the case that such resources are not used, it is natural to support power offset between SS/PBCH block and PDCCH to avoid wrong scaling in Rx AGC loops. Actually, we have no strong preference on specific value of maximum power offset. But, given the resource utilization ratio of SS/PBCH block to Type0-PDCCH, around 6 dB power offset should be enough to support. 
[image: ]
Figure 3: Resource mapping of SS/PBCH block and PDCCH for multiplexing pattern 1

Proposal 2: UE assumes that range of power offset between SS/PBCH block and Type0-PDCCH is [0, 6] dB.
[bookmark: _GoBack]
3. Conclusion
In this contribution, we discuss further on the remaining issues such as actually transmitted SSB index and power offset between SSB and PDCCH and the following proposals are made. 
Proposal 1: RAN1 should down-select solution from following alternatives.
· Alt. 1: Introduce 64-bits full-bitmap into RMSI to indicate actually transmitted SSB index with full flexibility as in RRC signalling
· Alt 2: Change the definition of groupPresense. If groupPresense bit for a group is set to 0, UE assumes that all the SSBs within the group are transmitted, and if groupPresense bit for a group is set to 1, actually transmitted SSB pattern indicated by inOneGroup is applied to the group.
· Alt 2-1: In addition to Alt. 2, introduce additional 1-bit in RMSI to indicate whether all SSBs in the group not applying inOneGroup pattern are present or not present.
Proposal 2: UE assumes that range of power offset between SS/PBCH block and Type0-PDCCH is [0, 6] dB.
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