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1 Introduction
At the RAN1 NR-AH 1801 meeting, the remaining details on synchronization signal including OFDM symbol generation was discussed and RAN1 made the agreements and working assumptions as follows [1].

	Agreements:
· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1 is informed to UE 
· Up to RAN4 to decide the set of offset values for FR1
· As a working assumption, the indication is in RMSI
· If the minimum distance between adjacent sync rasters is large enough (w.r.t the intial frequency offset tolerance), the indication is no longer necessary
· Send an LS to RAN2 and RAN4 – R1-1801109, which is approved and final LS is in R1-1801182
Agreements:
· Send an LS to RAN4 regarding the following working assumption. Note that there are also other alternative(s) discussed in RAN1. 
· RAN1 asks RAN4 would especially appreciate if RAN4 can progress on the frequency offset associated with the value of M. RAN1 aims to make a decision in the early week of the next Feb. meeting. 
· (Working assumption) For signal generation:
· Agree to option 3a (unquantized)
· Baseband signal generation remains unchanged
· Change upconversion formula for all channels/signals expect PRACH to:
· 

 where 
· Upconversion formula for PRACH remains unchanged
· Draft LS to be prepared in R1-1801245, which is approved and final LS in R1-1801279



In this contribution, we discuss further on details such as sync raster offset indication and OFDM symbol generation. In addition, we raise and discuss on the issue regarding actually transmitted SSB indication in RMSI for FR2.

2 Remaining issues on synchronization signal
2.1 Sync raster indication
For frequency range of 0 to 2650 MHz, RAN4 defined the definition of sync raster as follows. However, RAN4 identified some issues regarding 5 kHz sync raster offset in the current definition, and they are discussing on several possible solutions [2].
N*900kHz+ M*5kHz, where N=1:[2944] and M=-1:1
In general, indication of sync raster offset is beneficial to achieve more robust signal detection especially for UE with low-accuracy oscillator. Considering that sync raster offset indication is needed in initial access stage, there are two options to indicate sync raster offset M, i.e. M is indicated by PBCH (Alt. 1) and RMSI (Alt. 2). We think that M would be used to decide the exact position of data raster before RMSI decoding so Alt. 1 is the most straight-forward. However, the PBCH payload size is quite limited. Therefore, Alt. 2 was agreed as the working assumption at the last meeting. We are fine to confirm the working assumption. However, if there is any problem on the detection performance of RMSI from the ambiguity of sync raster, we can consider Alt. 1, e.g. by using 2-bits of explicit SSB index in MIB since these bits are unused in FR1.

Proposal 1: Confirm the working assumption that the value of M (as in 38.101) for sync raster definition for FR1 is indicated by RMSI


2.2 OFDM symbol generation
At the last meeting, RAN1 discussed on phase compensation scheme for OFDM symbol generation and Option 3 which assumes the phase compensation not depending on individual channels was mainly discussed. In original proposal of Option 3, which is also called as Option 3a, transmitter and receiver apply the pre-compensation and post-compensation with their own center frequency, respectively. Option 3b has very similar way but it introduces the frequency offset for phase compensation to reduce the hypothesis of phase compensation. Both ways are very similar and they keep original benefits, i.e. phase rotation across OFDM symbols can be removed. However, we are not sure whether Option 3b, which is optimized to remove the detection hypothesis only for sync raster, has any drawback for all the channels. We think that there are no significant and technical problems on Option 3a. Therefore, we made the following proposal.

Proposal 2: Confirm the working assumption that upconversion formula for all channels/signals expect PRACH is changed as follows, and the one for PRACH keeps unchanged.


 where 


2.3 Actually transmitted SSB index indication in RMSI for FR2
[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 RSMI 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 indication since there can be only one pattern of actually transmitted SSBs that is indicated by inOneGroup and groupPresence indicates whether SSBs in group are transmitted with inOneGroup pattern or all SSBs in 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 while actually transmitted SSB indication in RRC signaling has full flexibility and can avoid the mismatch. If the actually transmitted SSBs assumed by initial access UE are different from the one assumed by CONNECTED UE due to the mismatch only in RMSI 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 index 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 RSMI/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 RSMI/RRC signalling is larger than that of actually transmitted SSBs, UE has RACH occasion(s) associated with non-actually transmitted SSB(s). Although the details of PRACH resource allocation is under discussion, 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 a significant restriction on number of SSBs for actual transmission and/or available TDD DL/UL configuration i.e., especially in terms of UL slot timing/periodicity.
Based on 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

Considering the RMSI overhead, anyway available number of bits for actually transmitted SSB indication needs to be limited. Therefore, one 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 that sense, actually transmitted SSBs pattern as shown in Figure 1 is possible in practice.
[bookmark: _GoBack]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,   possible solution is to change the definition of groupPresence. 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. 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.

Proposal 3: Change the definition of groupPresense and RAN1 should consider following alternatives.
· Alt 1: 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: In addition to Alt. 1, introduce additional 1-bit in RMSI to indicate whether all SSBs in the group not applying inOneGroup pattern are present or not present.
[bookmark: OLE_LINK14]

3 Conclusion

In this contribution, we discussed further on details such as sync raster offset indication and OFDM symbol generation. In addition, we discussed on the issue regarding actually transmitted SSB indication in RMSI. Based on the discussion above, we made following observation and proposals.
Proposal 1: Confirm the working assumption that the value of M (as in 38.101) for sync raster definition for FR1 is indicated by RMSI
Proposal 2: Confirm the working assumption that upconversion formula for all channels/signals expect PRACH is changed as follows, and the one for PRACH keeps unchanged.


 where 
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.
Proposal 3: Change the definition of groupPresense and RAN1 should consider following alternatives.
· Alt 1: 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: In addition to Alt. 1, introduce additional 1-bit in RMSI to indicate whether all SSBs in the group not applying inOneGroup pattern are present or not present.
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