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1. Introduction
At the RAN1#92bis meeting, remaining issues on RMSI were discussed and RAN1 made the agreements as follows [1]. In this contribution, we discuss further on the remaining issues such as modulation order and the number of TBs for RMSI. In addition, we also discuss on the aspects on initial active DL BWP.

	Agreements:
· To adopt the following TP of 38.213, Section 13:

Table 13-1: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz
...
Table 13-2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz
...
Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-5: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 40MHz
...
Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz

Conclusion:
· Editor to make updates regarding the wording of “subcarrier k” in 38.211 when necessary and applicable.

Agreements:
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz, remove the configurations with [image: ]=2 for Pattern 2 in Table 13-10 in TS 38.213.

Agreements:
· Regarding the questions in LS R1-1803586:
· 1st question: whether NR can support approximately 1700 bits RMSI in one TB in all cases.
· Answer: 
· Yes, NR can support RMSI size of approximately 1700 bits in one TB for both FR1 and FR2 with an appropriate RMSI configuration. RAN1 agrees that max TBS of 2976 bits is supported for PDSCH by SI-RNTI from physical layer perspective.
· 2nd question: If necessary, whether L1 parameters size in RMSI can be reduced.
· Answer:  Since the answer to the 1st question is yes, RAN1 sees no urgency to reduce L1 parameters size in RMSI. However, RAN1 is considering the possibility of doing so and will update RAN2 upon new progress.
· To send the reply LS in R1-1805617, which is approved and final LS in R1-1805653




2. Remaining issues on RMSI
1 
2 
2.1 Modulation order and the number of TBs
As described in previous section, RAN1 consider that maximum TBS of 2796 bits can be transmitted in RMSI from physical layer perspective. Before the discussion on the details, we would like to clarify the number of TBs for RMSI PDSCH since there are no clear agreements. We think that several agreements imply that RMSI PDSCH is transmitted in single TB, e.g. only single IE (i.e., SIB1) and parameters such as periodicity and TTI were defined for RMSI so far. So, in this CR stage, first we should consider single TB transmission for RMSI PDSCH. 
Next, we need to study whether RMSI PDSCH can achieve sufficient coverage compared with other signals such as NR-PBCH. This is the reason why RAN1 also mentioned in the agreements about the necessity of reduction of L1 parameter size in RMSI. Such way can be one of options and we are open to discuss it. But since time to discuss is very limited, we should also consider the scenario where L1 parameter size will not be reduced so much. At the last meeting, the details of time domain resource allocation for RMSI PDSCH are discussed and 4-bits tables in DCI are agreed for each SSB multiplexing pattern. Based on the agreements, at maximum consecutive 13 OFDM symbols can be allocated for RMSI PDSCH in case of multiplexing pattern 1. In the case, it is clearly enough to support TBS of 2976 bits. On the other hand, for multiplexing 2 and 3, only 2 symbols can be used for RMSI PDSCH as shown in figure 1. In the case, if we assume high modulation order such as 64 QAM with enough wide bandwidth such as 96 RBs, 2796 bits can be transmitted in one TB in terms of TBS determination. Since RMSI is broadcast signal carrying essential system information, i.e. SIB, we think that such higher modulation order is basically not preferred for initial access. In addition, we do not think that maximum TBS of RMSI should be supported for all the cases of RMSI CORESET configuration. However, it is clear that such higher modulation order provides some configuration flexibility and we think that support of higher modulation order for RMSI would be safer way at the cost of some bits in DCI since whether RAN1 can reduce the L1 parameters size for RMSI or not is still unclear. 
In addition, as mentioned in [2], we also think it is beneficial to consider increasing RMSI CORESET bandwidth for further configuration flexibility. Especially for FR2, RAN4 agreed 200MHz as mandatory channel BW after RAN1 decided candidate values of RMSI CORESET bandwidth. Therefore, RMSI CORESET configurations with 96 RBs can be supported for multiplexing pattern 2 and 3.

Proposal 1: Remaining details on RMSI such as modulation order and the number of TBs for RMSI should be decided.
· All the modulation order for NR PDSCH should be supported for RMSI PDSCH.
· Single TB for RMSI should be assumed unless significant problem is identified.
Proposal 2: RMSI CORESET configurations with 96 RBs are supported for multiplexing pattern 2 and 3.

[image: ] 
Figure 1: Example resource mapping of RMSI PDSCH 

2.2 Initial active DL BWP for multiplexing pattern 2 and 3
At the RAN1#90bis meeting, RAN1 made agreement regarding the definition of initial active DL bandwidth part. It is captured in section 12 of TS38.213 as below [3].
	An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space.



In addition, at the RAN1#91 meeting, RAN1 made working assumption to support multiplexing patterns shown in Figure 2.


Figure 2: Multiplexing patterns

Also, at the last meeting, some of companies raised the issues on limited time and frequency resources for paging PDSCH. The following TP was captured in offline summary [3] but RAN1 has not reached consensus on the proposal. 
	Continue further discussion on the following proposals:
(For the case when initial DL BWP is defined to match to SSB+CORESET)
Proposal TP for 38.213, Section 12: 
---
For SS/PBCH block and control resource set multiplexing pattern 1, Aan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is defined with PRB offset with respect to the smallest RB index of the initial active DL BWP to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block and is given as [image: ].
For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier.



[bookmark: _GoBack]If we keep following the current definition of the initial active DL BWP, SSB is located within initial active DL BWP only in case of multiplexing pattern 1, i.e., SSB is located outside the initial active DL BWP in case of multiplexing pattern 2 and 3. For the case where the active DL BWP does not contain SSB, there are several limitations, e.g., measurement on SSB requires measurement gap, RLM is performed only within the active DL BWP and so on. Such limitations are necessary if UE is required to perform RF retuning or bandwidth expansion to receive SSB outside the active DL BWP. However, initial active DL BWP in case of above pattern 2/3 would not require such limitation since UE mandatory bandwidth could cover both CORESET/RMSI PDSCH and SSB even in pattern 2/3.Based on the discussion above, we provide following proposal.
Proposal 3: The definition of initial active DL BWP for SS/PBCH block and control resource set multiplexing pattern 2 and 3 should be revised to include SS/PBCH block inside the bandwidth of initial active DL BWP.
· Corresponding texts in section 12 of TS 38.213 should be revised as below.
	For SS/PBCH block and control resource set multiplexing pattern 1, Aaan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is given as
· Smallest RB of the SS/PBCH block, when offset is smaller than 0
· Smallest RB of the Type0 PDCCH common search space when offset is larger than 0.



3. Conclusion
In this contribution, we discuss further on the remaining issues such as modulation order and the number of TBs. In addition, we also discuss on the aspects on initial active DL BWP. Based on the discussion, following proposals are made.
Proposal 1: Remaining details on RMSI such as modulation order and the number of TBs for RMSI should be decided.
· All the modulation order for NR PDSCH should be supported for RMSI PDSCH.
· Single TB for RMSI should be assumed unless significant problem is identified.
Proposal 2: RMSI CORESET configurations with 96 RBs are supported for multiplexing pattern 2 and 3.
Proposal 3: The definition of initial active DL BWP for SS/PBCH block and control resource set multiplexing pattern 2 and 3 should be revised to include SS/PBCH block inside the bandwidth of initial active DL BWP.
· Corresponding texts in section 12 of TS 38.213 should be revised as below.
	For SS/PBCH block and control resource set multiplexing pattern 1, Aaan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is given as
· Smallest RB of the SS/PBCH block, when offset is smaller than 0
· Smallest RB of the Type0 PDCCH common search space when offset is larger than 0.
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