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1 Introduction
In the last RAN1 107 e-meeting , RAN1 agreements on RAN1 aspects for RAN2-led features for the Rel-17 WI on ‘Support of reduced capability NR devices’ were summarized as follows [1].

	Agreement
· For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.

· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB. 

· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP 

· separate MsgA PRACH resource

· MsgA PRACH preamble partitioning


In this contribution, we discuss the remaining issues related to RAN2 led features.

2 SIB reception during RSRP measurement

According to the RAN2 LS reply in [2], 
	Regarding the following scenario mentioned by RAN1 in the LS provided in R1-2112802: 
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,

· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
RAN2 has discussed this scenario and how a RedCap UE performs RSRP measurements before Msg1 or MsgA retransmission on separate initial UL BWP and agreed on the following."

· “From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission.”


From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission. 

Assume that the RACH is configured in the separate initial DL/UL BWP, if the UE need the RSRP measurement, the details regarding the UE retuning to the DL BWP associated with CD-SSB before Msg1/A retransmission is not clear from RAN1 perspective. 

More specifically, msg1 retransmission would happen during the backoff time, which is defined as follows according to 38.321 in Table 7.2-1.
Table 7.2-1: Backoff Parameter values.

	Index
	Backoff Parameter value (ms)

	0
	5

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960

	13
	1920

	14
	Reserved

	15
	Reserved


According to the configuration, considering the RF retuning time is not large, the minimum interval of SI update is 64 frames, the backoff time is possible to be enough for UE to retune to CORESET0 and retune back, and may have time to receive paging and SIB, then we need to consider what’s the behaviour is allowed during the retuning period.  Besides SSB reception, there are mainly two kinds of UE behaviours.
1) Paging reception. According to the RAN1 agreement, during the RACH procedure in separate initial BWP, paging is not needed to be received. 

2) SIB reception. SIB update may include the RACH reconfiguration. Therefore, it may impact the whole RACH procedure. However, receiving SIB also would cause the UE power consumption.

Further, considering that the SIB update can be received without paging notification, it is necessary to be clear that whether SIB reception during rrandom access is allowed from RAN1 perspective. More specifically, there are 3 options for SIB reception.

Option 1. RedCap UE only detect SSB for RSRP measurement. UE does not need to receive SIB.

Option 2. RedCap UE needs to monitor the CSS and receive the SIB. 

· Always detect the CSS and SIB

· Only detect the updated SIB after SI update is notified in paging DCI. 

Option 3. UE implementation. It depends on UE whether to receive the SIB or not.

From our perspective of view, receiving the SIB can avoid missing the updated SIB message especially related to the RACH procedure, which can help UE obtain the latest configuration and help UE access to the network. Actually, during RACH procedure, the probability of receiving SIB update message is not high, since the probability of mg1/A retransmission and SIB update is quite low. Moreover, the details for receiving SIB requires more spec efforts.  For example, whether RedCap UE always detect the SIB or just detect the updated SIB in some conditions, when the UE should retune back to separate initial BWP. Moreover, receiving SIB would cause more UE detection power consumption. Therefore, it is preferred UE decides whether to receive the SIB or not. 

Proposal 1: It is up to UE implementation about whether to receive the SIB when the UE retunes to CORESET0 and retunes back to separate initial UL BWP for RSRP measurement due to msg1/A retransmission.   

3 SI update notification

It is known that SI update information can be notified by paging DCI. When the paging search space in CORESET0 is shared for RedCap and non-RedCap UE, if the system information update is only for non-RedCap UE, it is actually unnecessary for the RedCap UE to receive the updated SI information. For example, when the RACH resource for RedCap is separately configured, and is not shared with NR UE, the updated RACH configuration for NR UE actually does not needed to be received by RedCap UE. Also, the PUCCH configuration and the initial BWP configuration also are not necessary to be received for RedCap when they are not shared.

Similarly, some RedCap specific SI information update actually does not need to be detected by legacy NR UE. For example, the different PUCCH configuration update for RedCap is useless for non-RedCap UE. 

Observation 1: 

· Updated system information including RACH configuration, PUCCH configuration and initial BWP configuration for NR UE actually does not need to be received by RedCap UE when they are not shared. 
· Updated system information including RACH configuration, PUCCH configuration and initial BWP configuration for RedCap UE actually does not need to be detected by non-RedCap UE when they are not shared.
To save the unnecessary SIB detection, there are mainly 2 kinds of options to solve it.

Option 1: additional RedCap specific paging DCI fields. 

Considering the reserved bits in the paging DCI, one method is reusing the reserved bits in paging DCI to inform RedCap UE whether the related SI information is updated. Similarly, reserved states in 8-bit Short Messages also can be considered.
	The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

-
Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 

-
Short Messages – 8 bits, according to Clause 6.5 of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.
-
Frequency domain resource assignment –
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-
Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-
VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5. If only the short message is carried, this bit field is reserved.
-
Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If only the short message is carried, this bit field is reserved.
-
TB scaling – 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-
Reserved bits –  8 bits for operation in a cell with shared spectrum channel access; otherwise 6 bits


Option 2: additional RedCap specific paging SS 
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Figure 2. Additional RedCap specific paging SS
When the additional RedCap specific paging SS is configured in CORESET#0, RedCap UE only monitors this SS and decodes the paging message. And the non-RedCap UE would not monitor the RedCap specific paging SS.  
Observation 2:  When RedCap UE and non-RedCap UE share the initial DL BWP, additional RedCap specific paging DCI fields and additional RedCap specific paging SS or BWP are valid methods to avoid unnecessary SIB detection.

Even these two options are valid methods to avoid unnecessary SIB detection, they are also different. More specifically, for option1, RedCap UE and non-RedCap UE still need to detect the shared paging DCI. Even though the scheduling information for RedCap UE and non-RedCap UE may be different. For option2, according to the observation in [3], additional RedCap specific paging SS have some benefits in scheduling gain, offloading and mitigating PRACH collision. 

Observation 3: When RedCap UE and non-RedCap UE share the initial DL BWP, compared with additional RedCap specific paging DCI fields, additional RedCap specific paging SS have some benefits in scheduling gain, offloading and mitigating PRACH collision.

Based on these observations, to avoid unnecessary paging DCI, and SIB detection, When RedCap UE and non-RedCap UE share the initial DL BWP, additional RedCap specific paging SS is better.

Proposal 2: When RedCap UE and non-RedCap UE share the initial DL BWP, additional RedCap specific paging SS is supported.

4 Conclusions

In this contribution, we have discussed SIB reception related UE behaviour during RSRP measurement procedure and SIB update reception, and we have the following observations and proposals:
Observation 1: 

· Updated system information including RACH configuration, PUCCH configuration and initial BWP configuration for NR UE actually does not need to be received by RedCap UE when they are not shared. 
· Updated system information including RACH configuration, PUCCH configuration and initial BWP configuration for RedCap UE actually does not need to be detected by non-RedCap UE when they are not shared.
Observation 2:  When RedCap UE and non-RedCap UE share the initial DL BWP, additional RedCap specific paging DCI fields and additional RedCap specific paging SS or BWP are valid methods to avoid unnecessary SIB detection.

Observation 3: When RedCap UE and non-RedCap UE share the initial DL BWP, compared with additional RedCap specific paging DCI fields, additional RedCap specific paging SS have some benefits in scheduling gain, offloading and mitigating PRACH collision.

Proposal 1: It is up to UE implementation about whether to receive the SIB when the UE retunes to CORESET0 and retunes back to separate initial UL BWP for RSRP measurement due to msg1/A retransmission.  

Proposal 2: When RedCap UE and non-RedCap UE share the initial DL BWP, additional RedCap specific paging SS is supported.
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