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1. Introduction
In this contribution, we discuss corrections and clarification needed for NR Rel-15 downlink channel and signals related to initial access.

2. Overlapping SI Reception Window
RAN2 has send RAN1 an LS [1] regarding potential overlap of PDCCH reception window of SIB1 (, i.e. RMSI, and other SI information, i.e. broadcast OSI. The following are agreements from RAN2.
	Agreements
1 SI-windows do not overlap.
2 Use the LTE mapping to define the subframes/slots where SI messages are transmitted
3 There needs to be a way to differentiate SIB1 scheduling from other SI scheduling (the actual mechanism might depend on RAN1 discussion)
4 UE is not required, but is permitted, to support accumulating SI Message transmissions across several SI Windows within the Modification Period (i.e. the FFS on this can be removed)



In the LS RAN2 asks the following question.
Q1: In RAN1 opinion, is it required to avoid supporting transmission of SIB1 and SI message in the same SI transmission window? If not, RAN 2 would like to ask RAN1 to define a solution to allow for overlapping transmission of SIB1 and SI message in the same SI transmission window.

The potential overlap of multiple SI transmission window, even though at a given scheduling instant only one SI is transmitted at time, results in larger softbuffer size for soft combining of SI information. Therefore, in general UE would benefit from having non-overlapping SI reception window. Assuming that SI reception window only overlaps between RMSI and one other broadcast OSI, i.e. at most 2 SI, it may be possible to support such reception overlap with mechanism to differentiate the two SI messages in the DCI. 
Although there could be many methods of supporting this, the most natural and robust method is to introduce a single HARQ process ID bit in the DCI for SI-RNTI. From the physical layer perspective, it does not need to know whether PDSCH is intended for RMSI or other SI information. Given that HARQ process is anyway supported for unicast PDSCH, the inclusion of HARQ process ID in DCI for SI-RNTI based PDCCH would be the simplest method to resolve the issue mentioned by RAN2.
Based on the discussion above, we propose the reply back to RAN2’s LS with the following response.
Proposal 1:
· Reply back to LS from RAN2, R1-1808168, with the following response:
· A1: Overlap of SIB1 and SI message in the same SI transmission window would negatively impact UE implementation and therefore generally not preferred. In case, the SI transmission window overlap is deemed necessary and only occurs between at most 2 SI messages, it would be possible to introduce a single HARQ process ID in the DCI based on SI-RNTI. The HARQ process ID would allow the gNB to select different HARQ process ID for SIB1 and SI message and allow the physical layer to be transparent to contents of the PDSCH based on SI-RNTI.
· RAN1 would like to ask RAN2 determine whether introduction of overlap of SIB1 and SI message is necessary, and if so respond back with whether introduction of a single HARQ process ID in the DCI based on SI-RNTI satisfies RAN2 needs.

3. SSB Position Indication in ServingcellConfigCommon
RAN2 has send an LS to RAN1 [4] regarding ss-PositionInBurst parameter in HO and serving addition cases.  The following is an insert from the LS.
	[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK252][bookmark: OLE_LINK253][bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK212][bookmark: OLE_LINK213][bookmark: OLE_LINK286][bookmark: OLE_LINK287][bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK290][bookmark: OLE_LINK532][bookmark: OLE_LINK533][bookmark: OLE_LINK295][bookmark: OLE_LINK296][bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK547][bookmark: OLE_LINK548][bookmark: OLE_LINK549][bookmark: OLE_LINK537][bookmark: OLE_LINK538][bookmark: OLE_LINK539]RAN2 discussed about the configuration of ssb-PositionsInBurst in ServingcellConfigCommon. In handover and serving cell addition cases, now the ssb-PositionsInBurst in ServingcellConfigCommon has only the 64-bit full bit map format for FR2, and if it does not match the ssb-PositionsInBurst in target cell SIB1, it will result in SSB-RO association problem, which RAN2 think should be avoided. 
[bookmark: OLE_LINK534][bookmark: OLE_LINK535][bookmark: OLE_LINK536][bookmark: OLE_LINK279][bookmark: OLE_LINK280][bookmark: OLE_LINK281][bookmark: OLE_LINK282][bookmark: OLE_LINK283][bookmark: OLE_LINK284][bookmark: OLE_LINK285][bookmark: OLE_LINK518][bookmark: OLE_LINK519][bookmark: OLE_LINK520][bookmark: OLE_LINK185][bookmark: OLE_LINK186][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK297][bookmark: OLE_LINK542][bookmark: OLE_LINK543]To respect RAN1 agreement to not change 8+8 bit format in SIB1, while keeping RAN1 intention that achieving configuration flexibility for the actually transmitted SSB, RAN2 think there are basically 2 options to handle this misalignment:
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK241][bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK247][bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK256][bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK259][bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK246][bookmark: OLE_LINK195][bookmark: OLE_LINK196][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK291][bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK294][bookmark: OLE_LINK273][bookmark: OLE_LINK274][bookmark: OLE_LINK275][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK335][bookmark: OLE_LINK336][bookmark: OLE_LINK265][bookmark: OLE_LINK266][bookmark: OLE_LINK267][bookmark: OLE_LINK268][bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK271][bookmark: OLE_LINK272][bookmark: OLE_LINK343][bookmark: OLE_LINK318][bookmark: OLE_LINK333][bookmark: OLE_LINK334][bookmark: OLE_LINK339][bookmark: OLE_LINK340][bookmark: OLE_LINK341][bookmark: OLE_LINK342][bookmark: OLE_LINK344][bookmark: OLE_LINK345][bookmark: OLE_LINK346][bookmark: OLE_LINK347][bookmark: OLE_LINK348][bookmark: OLE_LINK315][bookmark: OLE_LINK316][bookmark: OLE_LINK317][bookmark: OLE_LINK276][bookmark: OLE_LINK277][bookmark: OLE_LINK278][bookmark: OLE_LINK298][bookmark: OLE_LINK299][bookmark: OLE_LINK307][bookmark: OLE_LINK308][bookmark: OLE_LINK540][bookmark: OLE_LINK541]Option1: Modify the field description of ssb-PositionsInBurst IE in ServingCellConfigCommon to align with target cell RMSI. Specifically, keep the full bitmap in ServingcellConfigCommon but put a restriction in field description that only the same scheme as in SIB1 can be configured during HO and serving cell addition
· [bookmark: OLE_LINK387][bookmark: OLE_LINK388][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: OLE_LINK155][bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK393][bookmark: OLE_LINK394][bookmark: OLE_LINK391][bookmark: OLE_LINK392][bookmark: OLE_LINK389][bookmark: OLE_LINK390][bookmark: OLE_LINK170][bookmark: OLE_LINK171][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK163][bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK395]Option2: Add two 8-bit bitmaps as the ssb-PositionsInBurst2 IE in ServingCellConfigCommon, i.e., introduce additional inOneGroup and groupPresence in ServingCellConfigCommon  and explain that it is used for deriving the association of RACH occasion and SSB in handover and serving cell addition case in field description. The full bitmap ssb-PositionsInBurst is kept in ServingcellConfigCommon for rate matching purpose.
From RAN2 point of view, above two options both can be implemented in backward compatible manner.
Actions:
1.	RAN2 respectfully asks RAN1 the specific intention/functionalities of 8+8 bit format in SIB1 and the 64 full bit map format in ServingCellConfigCommon.
2.	RAN2 respectfully asks RAN1 to consider the above options, and feedback the preferred solution according to RAN1 functionality.



There are two actions requested by RAN2. First one is asking intention and functionality of SSB position signaling in SIB1 and another signaling via dedicated RRC. The second is asking whether RAN1 prefers option 1 or 2 of the RAN2 solutions. Although the split was mainly motivated by reduction of overhead for SIB1 while trying to maintain flexibility, the real main use case for split signaling was to allow potential re-use of resources that are occupied by the SSB for regular PDSCH within a cell. The re-use of the resource occupied by SSB could potentially happen when a cell is composed of multiple TRPs, where each TRP is transmitting a SSB. If the UE is far away from a set of TRPs that composes the cell, it would be possible for TRPs to utilize the time-frequency resources allocated for SSB that is being transmitted by another TRP for PDSCH. This could be done by using the dedicated RRC signaling. 
As for preferred approach between option 1 and 2, our preference is option 1 as the SSB position signaling as part of servingCellConfigCommon is meant to provide information about the states of the cell overall and the SSB position. The cell-specific SSB position indication did not require full flexibility and only the dedicated RRC signaling needed to full flexibility for PDSCH rate-matching purposes. Therefore, although option 2 does provide the solution to resolve ambiguity it provides additional functionality that was not intended.
Based on discussion above, we propose to reply to RAN2 with the following responses.
Proposal 2:
· Reply back to LS from RAN2, R1-1808860, with the following response:
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The functionality of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
· Among two options provided by RAN2, RAN1 prefers option 1 as the signaling mechanics in ServingCellConfigCommon match the SSB position indication intended for cell wide usage and initial access procedures.


4. Non-Default Association for Paging Occasion
RAN2 has send RAN1 a two LS [2] and [3] regarding definition of paging occasion and related paging mechanics recently agreed in RAN2. The following are agreements from RAN2. The LS asked RAN1 to check whether the agreements in RAN2 resulted in problems from physical layer perspective. The updates to RAN2 agreement in [2] are described in [3]. The CR providing the changes described by [3] is approved over email is given in [5]. 
It should be noted that there are some changes between description given in the LS [3] and the CR agreed in principle [5]. Most notably, the parameter providing information about number of consecutive PDCCH monitoring occasion has been changed from N to S. The parameter S in the CR [5] (N in the LS [3]) which was a configurable parameter according the agreement 3 in the LS [3], is no longer an explicitly configured parameter in the CR [5]. The parameter S represents actual number of transmitted SSB in the cell.
The following is the proposed changes given by the CR that was agreed in principle over the email reflector.
=================== Start of Text Proposal from CR in [5] =====================
[bookmark: _Toc515865588][bookmark: _Toc468872192]7.1	Discontinuous Reception for paging
The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent [4]. One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a PO. 
In multi-beam operations, the length of one PO is one period of beam sweeping and the UE can assume that the same paging message is repeated in all beams of the sweeping pattern and thus the selection of the beam(s) for the reception of the paging message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.
[bookmark: _967898916][bookmark: _967899918][bookmark: _967900323][bookmark: _968057577][bookmark: _968059040][bookmark: _968059095][bookmark: _968059297][bookmark: _968059420][bookmark: _968059442][bookmark: _968060540][bookmark: _968065686][bookmark: _968484165][bookmark: _968484813][bookmark: _968484821][bookmark: _968485490][bookmark: _968491067][bookmark: _968491141][bookmark: _968493680][bookmark: _969080957][bookmark: _969081935][bookmark: _969082143][bookmark: _981793738][bookmark: _981793736]The UE initiates RRC Connection Resume procedure upon receiving RAN paging. If the UE receives a CN initiated paging in RRC_INACTIVE state, the UE moves to RRC_IDLE and informs NAS.
PF, PO are determined by the following formulae:
SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N) 
Index (i_s), indicating the start of a set of PDCCH monitoring occasions for the paging DCI, is determined by: 
i_s = floor (UE_ID/N) mod Ns; where, Ns = max (1, nB/T)
[bookmark: _Hlk515815985]The PDCCH monitoring occasions for paging are determined according to paging-SearchSpace if configured. Otherwise, and the PDCCH monitoring occasions for paging are determined according to the default association (i.e. PDCCH monitoring occasions for paging are same as for RMSI as defined in Section 13 in [4]) otherwise. 
For default association, Ns is either 1 or 2. For Ns = 1, there is only one PO which starts in the PF. For Ns = 2, PO is either in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF.
For non-default association (i.e. when paging-SearchSpace is used), the UE monitors the (i_s + 1)th PO where the first PO starts in the PF. The PDCCH monitoring occasions for paging which are not overlapping with UL symbols are sequentially numbered from zero starting from the 1st PDCCH monitoring occasion for paging in the PF. The (i_s + 1)th PO is a set of 'S' consecutive PDCCH monitoring occasions for paging starting from the (i_s * S)th  PDCCH monitoring occasion for paging where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SystemInformationBlock1. The Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kth transmitted SSB. 
The following parameters are used for the calculation of PF and i_s above:
T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value, if configured by RRC or upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied) 
NnB: number of total paging occasions frames in T
Ns: number of paging occasions for a PF
N: min(T,nB) 
PF_offset: offset used for PF determination
UE_ID: IMSI mod 1024
Parameters nB N, Ns, PF_offset, and the length of default DRX Cycle are signaled in SystemInformationBlock1. 
If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default identity UE_ID = 0 in the PF and i_s formulas above.
IMSI is given as sequence of digits of type Integer (0..9). IMSI shall in the formulae above be interpreted as a decimal integer number, where the first digit given in the sequence represents the highest order digit.
For example:
	IMSI = 12 (digit1=1, digit2=2)
In the calculations, this shall be interpreted as the decimal integer "12", not "1x16+2 = 18".
================== End of Text Proposal from CR ==========================
In general the proposal from RAN2 does work well with physical layer specification. However, there are few corner cases where the proposal from RAN2 has some problems. In SSB and control signal multiplexing pattern 1 is used for Type0-PDCCH and default association is used for paging in FR2, a portion of the PDCCH monitoring occasions are mapped to even SFN frames, and the rest are mapped to odd SFN frames. The PDCCH monitoring occasions that are mapped to odd SFN frames are PDCCH monitoring occasions that have overflowed from the previous frame. Therefore the PDCCH monitoring occasion will be a function of the selected SSB by the UE. This may pose problems as PF_offset is a cell specific parameter that applied to all UEs. As shown in Figure 1, the PDCCH monitoring occasion for Type0-PDCCH depends on the SSB index, and the monitoring occassions are distributed across even SFN frames and odd SFN frames. Since the gNB has no clue which SSB the UE has chosen for reception in IDLE mode, it cannot configure an appropriate PF_offset that would apply to all UEs.
[image: ]
Figure 1. An example of Type0-PDCCH monitoring occasion for each SSB with SSB index, i
The issue described is an artifact from the PDCCH monitoring overflow that could happen for FR2 when up to 64 SSBs are defined. There may be other corner case configuration that also result in problems in defining paging occasion within a paging frame. We recommend that further discussion takes place in RAN1 regarding potential problems with paging proposal in RAN2 before providing a reply LS to RAN2.

Proposal 3:
· Have further discussion on potential PDCCH monitoring occasion and paging monitoring occasion mis-match in RAN1.

5. Conclusions
[bookmark: _GoBack]In this contribution, we discussed corrections and clarification needed for NR Rel-15 downlink channel and signals related to initial access. Our proposals are summarized as below:
Proposal 1:
· Reply back to LS from RAN2, R1-1808168, with the following response:
· A1: Overlap of SIB1 and SI message in the same SI transmission window would negatively impact UE implementation and therefore generally not preferred. In case, the SI transmission window overlap is deemed necessary and only occurs between at most 2 SI messages, it would be possible to introduce a single HARQ process ID in the DCI based on SI-RNTI. The HARQ process ID would allow the gNB to select different HARQ process ID for SIB1 and SI message and allow the physical layer to be transparent to contents of the PDSCH based on SI-RNTI.
· RAN1 would like to ask RAN2 determine whether introduction of overlap of SIB1 and SI message is necessary, and if so respond back with whether introduction of a single HARQ process ID in the DCI based on SI-RNTI satisfies RAN2 needs.

Proposal 2:
· Reply back to LS from RAN2, R1-1808860, with the following response:
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The functionality of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
· Among two options provided by RAN2, RAN1 prefers option 1 as the signaling mechanics in ServingCellConfigCommon match the SSB position indication intended for cell wide usage and initial access procedures.

Proposal 3:
· Have further discussion on potential PDCCH monitoring occasion and paging monitoring occasion mis-match in RAN1.
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