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1 Introduction
This contribution discusses the remaining issues on OSI. It is updated from R1-1801948.
2 Maximum TBS for OSI
In response to RAN1 view on the maximum TBS for PDSCH containing RMSI/OSI/Paging (numerous companies proposed 3000 bits) [1], RAN2 provided their estimation of 1700 bits for the maximum size of RMSI while asking for feedback on following [2]: 
	Actions to RAN1:
RAN2 respectfully asks RAN1 to provide feedback on:
1. Whether NR can support approximately 1700 bits RMSI in one TB in all cases.
2. If necessary, whether L1 parameters size in RMSI can be reduced.


We have examined the achievable code rate taking into account PDSCH mapping type A/B and PDSCH resource allocation in time/frequency. The UE procedure when receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration is excerpted in Annex A for the convenience.
Table 1 and 2 show the code rates assuming that max TBS is 1700 bits (as per RAN2 estimation for RMSI) and 3000 bits (as per RAN1 estimation for RMSI/OSI/Paging) respectively and full occupancy of initial active BWP for PDSCH. As shown in the tables, some cases result in very high code rates (even more than one!). Note that PBCH code rate is 0.065 (one-shot transmission) and 0.016 (four-time transmissions) (TBS = 56 bits, QPSK, 432 REs/SSB).
As clarified in [2], RAN2 preference, and working assumption, is to define RSMI as one SIB (i.e. SIB1). For OSI, RAN2 is still under discussion and SIB2 – SIB9 are defined so far [3]. SIBs other than SIB1 are carried in SI-messages. It is our understanding that the maximum TBS of OSI would be more than that of RMSI subject to the mapping of SIBs to SI-message:
· SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs.
· SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
· SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
· SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
· SIB5 contains information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
· SIB6 contains an ETWS primary notification.
· SIB7 contains an ETWS secondary notification.
· SIB8 contains a CMAS notification.
· SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.

Observation 1: For RMSI, assuming max TBS of 1700 bits (as per RAN2 estimation) and full occupancy of initial active BWP for PDSCH, a few case results in very high code rates which would result in performance degradation.
Observation 2: For OSI, assuming max TBS of 3000 bits (as per RAN1 estimation) and full occupancy of initial active BWP for PDSCH, some cases result in very high code rates which would result in performance degradation.

Table 1. PDSCH code rate (TBS = 1700 bits, QPSK)
	　
	PDSCH mapping type A
	PDSCH mapping type B

	PDSCH duration in symbols
	Maximum number of scheduled RBs
	Maximum number of scheduled RBs

	
	24
	48
	96
	24
	48
	96

	2
	-
	-
	-
	1.968
	0.984
	0.492

	3
	1.476
	0.738
	0.369
	-
	-
	-

	4
	0.984
	0.492
	0.246
	0.984
	0.492
	0.246

	5
	0.738
	0.369
	0.184
	-
	-
	-

	6
	0.590
	0.295
	0.148
	-
	-
	-

	7
	0.492
	0.246
	0.123
	0.492*
	0.246*
	0.123*

	8
	0.422*
	0.211*
	0.105*
	-
	-
	-

	9
	0.422
	0.211
	0.105
	-
	-
	-

	10
	0.422
	0.211
	0.105
	-
	-
	-

	11
	0.369
	0.184
	0.092
	-
	-
	-

	12
	0.328
	0.164
	0.082
	-
	-
	-

	13
	0.295
	0.148
	0.074
	-
	-
	-

	14
	0.268
	0.134
	0.067
	-
	-
	-


* One additional single-symbol DMRS can be assumed, which result in higher code rate

Table 2. PDSCH code rate (TBS = 3000 bits, QPSK)
	　
	PDSCH mapping type A
	PDSCH mapping type B

	PDSCH duration in symbols
	Maximum number of scheduled RBs
	Maximum number of scheduled RBs

	
	24
	48
	96
	24
	48
	96

	2
	-
	-
	-
	3.472
	1.736
	0.868

	3
	2.604
	1.302
	0.651
	-
	-
	-

	4
	1.736
	0.868
	0.434
	1.736
	0.868
	0.434

	5
	1.302
	0.651
	0.326
	-
	-
	-

	6
	1.042
	0.521
	0.260
	-
	-
	-

	7
	0.868
	0.434
	0.217
	0.868*
	0.434*
	0.217*

	8
	0.744*
	0.372*
	0.186*
	-
	-
	-

	9
	0.744
	0.372
	0.186
	-
	-
	-

	10
	0.744
	0.372
	0.186
	-
	-
	-

	11
	0.651
	0.326
	0.163
	-
	-
	-

	12
	0.579
	0.289
	0.145
	-
	-
	-

	13
	0.521
	0.260
	0.130
	-
	-
	-

	14
	0.473
	0.237
	0.118
	-
	-
	-


* One additional single-symbol DMRS can be assumed, which result in higher code rate
3 Conclusion
Observation 1: For RMSI, assuming max TBS of 1700 bits (as per RAN2 estimation) and full occupancy of initial active BWP for PDSCH, a few case results in very high code rates which would result in performance degradation.
Observation 2: For OSI, assuming max TBS of 3000 bits (as per RAN1 estimation) and full occupancy of initial active BWP for PDSCH, some cases result in very high code rates which would result in performance degradation.
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Annex A: TS38.214
	[bookmark: _Toc501048176]5.1.6.2	DM-RS reception procedure
[bookmark: _Hlk505765561]When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS 




