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1. Introduction
In this contribution, we provide our views on the misaligned SSB-RO association in SIB1 and the dedicated signaling ServingCellConfigCommon, due to the different structure of ssb-PositionsInBurst.
2. Discussion

1.1. Misaligned assumptions of SSB-RO association

	Agreement-AdHoc3[1]:
· At least for initial access, the association between SS blocks and RACH preamble indices and/or RACH resources is based on the actually transmitted SS blocks indicated in RMSI

Agreements-AdHoc3[1]:
· Confirm working assumption of: 

· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases
Agreements-91[2]:

· Confirm the working assumption of:

· NR supports the scheme of 'Group-Bitmap (8 bits) + Bitmap in Group (8 bits)' for actual transmitted SS/PBCH block position indication in RMSI for above 6GHz frequency range


According to the above RAN1 agreement, the SSB-RO association is defined based on the actually transmitted SSB. IE ssb-PositionsInBurst is used to indicate the actually transmitted SSB in RMSI and dedicated RRC signaling. Considering the limited payload of RMSI, RAN1 has agreed a compressed form, i.e. two 8-bit bitmaps (inOneGroup and groupPresence), is adopted in RMSI while a full 64-bit length one is used in dedicated signalling. As long as the actually transmitted SSB in each “present SSB Group” is different, the mismatch between the indicated SSB resources of RMSI and dedicated signalling occurs. In this case, idle UEs and connected UEs will have different SSB-RO association assumptions. As idle UE has no RRC connection, one simple way to avoid the misaligned assumptions is that all UEs use the 8+8 form ssb-PositionsInBurst in RMSI to derive SSB-RO association.
Observation 1: Different SSB-RO associations will be assumed between UEs in different states if connected UE uses the SSB indicated in RRC to establish SSB-RO association.
Observation 2: One simple way to avoid such misaligned assumptions is that all UEs assume SSB-RO association based on the actually transmitted SSB indicated by RMSI.
However, according to the current 38.331[3], only the 64-bit SSB indicator, a.k.a longbitmap, will be delivered to UE in handover/Scell/PScell configuration, and there is no IE defined for the compressed one. That means the UE has no information of the SSB indicated by RMSI of the target cell/Scell/Pscell, therefore, the UE will derive the SSB-RO linkage based on the ssb-PositionsInBurst in ServingCellConfigCommon, which may be different from the idle UE deriving the SSB-RO linkage by the RMSI. Of course another way is to limit the network configuration that the dedicated configuration must be the same as the RMSI in target cell, thus leading to flexibility lackage.
	ServingCellConfigCommon ::=

SEQUENCE {

physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


frequencyInfoDL





FrequencyInfoDL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


-- The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). 


initialDownlinkBWP




BWP-DownlinkCommon










OPTIONAL,
-- Cond ServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH 


-- block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the 


-- corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.


-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)


ssb-PositionsInBurst



CHOICE {



-- bitmap for sub 3 GHz



shortBitmap






BIT STRING (SIZE (4)),



-- bitmap for 3-6 GHz



mediumBitmap





BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






BIT STRING (SIZE (64))
}

……

}


Observation 3: Based on the current 38.331, UE cannot obtain the compressed SSB position indication of the target cell/Scell/Pscell through HO/Scell/PScell configuration; therefore, it may still have a different understanding of SSB-RO association with other UEs. 

If UE1 and UE2 hold different SSB-RO assumptions, a series of problems will occur:
The SSB-RO association can be used to provide beam correspondence at least for UE in idle mode. It means UEs with SSB-RO assumption different from the idle UE will also have trouble interpreting of TX-RX beam correspondence and transmit Msg1 using a sub-optimal beam. Therefore, it is more likely that the Msg1 transmitted by those UEs may not be detected by gNB, leading to a higher probability of declaring the random-access procedure failure. 

Although gNB may receive many simultaneously transmitted Msg1s on the same RO, only one combined response is supposed to be transmitted for one paired DL BWP typically. However, as the network may not be able to tell which SSB has been associated with the detected access attempts due to multiple SSB-RO comprehensions, it is required to send duplicated RARs through different beams.
Observation 4: Different interpretations of SSB-RO association among UEs will lead to following problems:

· More random access procedure failure 

· Duplicated RARs on the same linked DL BWP 

To address these problems, the following solutions can be taken into consideration:
· Opt.1: Modify the ssb-PositionsInBurst IE in RMSI to align with ServingCellConfigCommon.

· Use a 64-bit bitmap, e.g. longBitmap, instead of the two 8-bit bitmaps in FR2.

· Opt.2: Modify the ssb-PositionsInBurst IE in ServingCellConfigCommon to align with RMSI.

· Use two 8-bit bitmaps, e.g. inOneGroup and groupPresence, instead of a 64-bit bitmap in FR2.

· Opt.3: Modify the ssb-PositionsInBurst IE in ServingCellConfigCommon to carry two 8-bit bitmaps in FR2.

· Introduce additional inOneGroup and groupPresence into ssb-PositionsInBurst IE in ServingCellConfigCommon in FR2.

As opt.1 introduces 48 additional bits in FR2, the coverage of RMSI will decrease further. What’s more, RAN1 spare great effort to conclude this agreement and we’d better not change it without consulting RAN1. Both opt.2 and opt.3 have some RRC impacts. Furthermore, opt.2 unnecessarily restricts the network deployment flexibility and does not align with RAN1 agreement. Therefore, opt.3 is preferable. The corresponding CR is in R2-1810620.
Proposal 1: To address the misaligned SSB-RO association issue during HO/Scell/PScell configuration, introduce additional inOneGroup and groupPresence into ssb-PositionsInBurst IE in ServingCellConfigCommon, as in CR R2-1810620.
3. Conclusion

In this contribution, we share our views on SSB-RO association with following observations and proposals:

Observation 1: Different SSB-RO associations will be assumed between UEs in different states if connected UE uses the SSB indicated in RRC to establish SSB-RO association.
Observation 2: One simple way to avoid such misaligned assumptions is that all UEs assume SSB-RO association based on the actually transmitted SSB indicated by RMSI.
Observation 3: Based on the current 38.331, UE cannot obtain the compressed SSB position indication of the target cell/Scell/Pscell through HO/Scell/PScell configuration; therefore, it may still have a different understanding of SSB-RO association with other UEs.
Observation 4: Different interpretations of SSB-RO association among UEs will lead to following problems:
· More random access procedure failure 

· Duplicated RARs on the same linked DL BWP 

Proposal 1: To address the misaligned SSB-RO association issue during HO/Scell/PScell configuration, introduce additional inOneGroup and groupPresence into ssb-PositionsInBurst IE in ServingCellConfigCommon, as in CR R2-1810620.
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