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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The bulk of the RAN1 work for the 3GPP Rel-17 work item for reduced capability (RedCap) devices [1] was completed in RAN1#107. The status report [2] captures some remaining details to address for RAN1. 
· Clarification of UE behavior when separate initial DL BWP is not configured
· Presence of SSB transmission in separate initial DL BWP in connected mode for BWP#0 configuration option 1
· Remaining details of common PUCCH resource determination
· Collision handling between SSB and Msg3 or PUCCH in response to Msg4/MsgB for HD-FDD UE
· If needed, address RAN2/RAN4 feedback on RAN1 working assumptions on DL BWP operation (see R1-2112802)
In addition, discussions in RAN#94 in [3] may have some impact for RAN1 agreements as well as the replies to LS [4] sent by RAN2 [13] and RAN4 [14] [15]. This is related to the last item in the above list.
This contribution also examines other LS's from RAN2 [16] [17].
This contribution provides proposals for several remaining details as well as discusses the LSs / impact of reply LSs to current agreements.
Discussion
Clarification of UE behavior when separate initial DL BWP is not configured
One detail to be discussed is setting the initial DL BWP for RedCap UEs when SIB-based configuration is or is not provided. Based on the agreements related to the initial DL BWP, which are captured in the appendix, there are several combinations of configurations for the initial DL BWP for RedCap UEs, as listed in Table 1. These combinations are based on whether a SIB-configured initial DL BWP is provided (and its size) or whether a separate initial DL BWP is provided (and whether it contains CORESET#0).
[bookmark: _Ref93385801]Table 1. Possible initial DL BWP that can be used by a RedCap UE. 
	Case
	MIB-configured
	Received SIB-configured (contains CORESET#0)
	Received Separate SIB-configured

	
	
	≤ max RedCap BW
	> max RedCap BW
	includes CORESET#0
	excludes CORESET#0

	1
	Y
	
	
	
	

	2
	
	Y
	
	
	

	3
	Y
	
	Not allowed
	
	

	4
	
	
	
	Y
	

	5
	Y (not initial access)
	
	Not allowed
	
	Y (initial access)

	6
	
	Y (not initial access)
	
	
	Y (initial access)



A visualization of the cases in shown in Fig. 1 along with a relation to the separate initial UL BWP assuming a TDD deployment.
Cases 2 and 3 occur when a RedCap UE receives a SIB-configured initial DL BWP but not a separate initial DL BWP. The UE must determine whether to use the SIB-configured initial DL BWP based on its bandwidth. If the bandwidth exceeds the maximum BW of the RedCap UE, the RedCap UE uses the MIB-configured BWP (case 3) instead of the SIB-configured initial DL BWP (case 2).
Observation 1: when a RedCap UE only receives a SIB-configured initial DL BWP, it must determine whether it can use the SIB-configured initial DL BWP based on its size.  
Case 4 occurs when a RedCap UE receives a separate initial DL BWP that includes CORESET#0. The RedCap UE can disregard the SIB-configured initial DL BWP even if the bandwidth of the SIB-configured initial DL BWP does not exceed the maximum BW of the RedCap UE.
Observation 2: when a RedCap UE receives a separate initial DL BWP that includes CORESET#0, it uses that separate initial DL BWP.  
Cases 5 and 6 occur when a RedCap UE receives a separate initial DL BWP that does not include CORESET#0. The RedCap UE must determine the initial DL BWP to use not during initial access.
· Case 5: the MIB-configured initial DL BWP is used not during initial access when a) the RedCap UE did not receive a SIB-configured initial DL BWP; b) the RedCap UE received a SIB-configured initial DL BWP whose size exceeds the maximum BW of the RedCap UE.
· Case 6: If the RedCap UE receives a SIB-configured initial DL BWP whose size does not exceed the maximum BW of the RedCap UE, the SIB-configured initial DL BWP is used not during initial access.
MIB-configured initial DL BWP
case 4
case 1
(separate) initial UL BWP
MIB-configured initial DL BWP
(separate) initial UL BWP
case 2
SIB-configured initial DL BWP
≤ max BW RedCap
≤ max BW RedCap
MIB-configured initial DL BWP
(separate) initial UL BWP
case 3
SIB-configured initial DL BWP
≤ max BW RedCap
MIB-configured initial DL BWP
Separate initial UL BWP
≤ max BW RedCap
SIB-configured initial DL BWP (even if provided)
Separate initial DL BWP
case 5
MIB-configured initial DL BWP (not initial access)
Separate initial UL BWP
≤ max BW RedCap
SIB-configured initial DL BWP (too large or not provided)
Separate initial DL BWP (initial access)
case 6
Separate initial UL BWP
≤ max BW RedCap
SIB-configured initial DL BWP if provided (not initial access)
Separate initial DL BWP (initial access)
≤ max BW RedCap
MIB-configured initial DL BWP

[bookmark: _Ref95049171]Fig. 1. Examples of the cases in Table 1. The yellow shading indicates the initial DL BWP is used for SIB reception, paging, and initial access. The green shading indicates when the separate initial DL BWP is used for initial access while the orange shading indicates which initial DL BWP is used otherwise.
The following flowchart in Fig. 2 is provided for illustration purposes, and it can show which BWP is used (in Table 1). After a RedCap UE receives SIB1, it should examine whether there is a configuration for a separate initial DL BWP. If that configuration is present, the UE should check to see if CORESET#0 is located in that BWP (cases 4, 5, 6). If CORESET#0 is located in that BWP, the UE uses that separate initial DL BWP (case 4). In CORESET#0 is not within the separate initial DL BWP, the separate initial DL BWP is used for initial access (cases 5, 6) but the RedCap UE must determine which BWP to use not during initial access.
If no separate initial DL BWP is received (cases 1, 2, 3) or a separate initial DL BWP without CORESET#0 is received (cases 5, 6), the RedCap UE examines the size of the SIB-configured initial DL BWP (if provided) to see whether this BWP can be used (cases 2, 5). Otherwise, it uses the MIB-configured initial BWP (cases 1, 3, 5). 
Receive SIB1
Receive MIB-configured initial DL BWP
N
CORESET#0 contained in BWP
Contains separate init. DL BWP?
Contains init. DL BWP?
Y
BWP > max RedCap BW
Y
Y
N
Use SIB-configured DL BWP
Use MIB-config. DL BWP
Y
N
N
Use separate DL BWP during initial access
Use separate init. DL BWP
case 4
case 5, 6
case 2 (6)
case 1 (5)
case 3 (5)

[bookmark: _Ref93931889]Fig. 2. Example how to determine the initial DL BWP based on the received configuration. The cases refer to Table 1. The yellow shading indicates the initial DL BWP is used for SIB reception, paging, and initial access. The green shading indicates when the separate initial DL BWP. The orange shading indicates which initial DL BWP is used (either for SIB reception, paging, and initial access or not during initial access).
The current 38.213 specification contains the following text. Note the specification captures the differences between a RedCap UE and non-RedCap UE.
[bookmark: _Hlk86909075]A UE expects the initial DL BWP and the active DL BWP after the UE (re)establishes dedicated RRC connection to be smaller than or equal to the maximum DL bandwidth that the UE supports. A UE can be provided a DL BWP by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB.
The yellow-highlighted specification captures case 4 and part of cases 5 and 6. Note it does not capture when each initial DL BWP is used. Further, the specification allows the use of the SIB-configured initial DL BWP, but it does not specify that the UE should use the MIB-configured initial DL BWP when the bandwidth of SIB-configured initial DL BWP is larger than the maximum bandwidth of a RedCap UE. It is necessary to clarify what UE behavior is. A sample text proposal is provided.
---- start text proposal for 38.213 ----
A UE expects the initial DL BWP and the active DL BWP after the UE (re)establishes dedicated RRC connection to be smaller than or equal to the maximum DL bandwidth that the UE supports. A UE can be provided a DL BWP by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB. If a UE does not monitor PDCCH according to Type2-PDCCH CSS set in the initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, the UE can monitor PDCCH according to Type2-PDCCH CSS set if the UE is provided a DL BWP by initialDownlinkBWP and the DL BWP is no larger than a maximum DL BWP that a UE supports. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB.
---- end text proposal for 38.213 ----

Proposal 1: The current 38.213 specification should capture the text proposal for use of the appropriate initial DL BWP
Presence of SSB transmission in separate initial DL BWP in connected mode for BWP#0 configuration option 1
Another remaining aspect is the discussion on BWP#0 configuration option 1, which is described in appendix B.2 of [18]. 
With the first option (illustrated by figure B2-1 below), the BWP#0 is not considered to be an RRC-configured BWP, i.e. UE only supporting one BWP can still be configured with BWP#1 in addition to BWP#0 when using this configuration. The BWP#0 can still be used even if it does not have the dedicated configuration, albeit in a more limited manner since only the SIB1-defined configurations are available. For example, only DCI format 1_0 can be used with BWP#0 without dedicated configuration, so changing to another BWP requires RRCReconfiguration since DCI format 1_0 doesn't support DCI-based switching.
In the description of BWP#0 option 1, a UE uses the SIB-configured (or MIB-configured) initial DL BWP for BWP#0. The properties of the SIB-configured initial DL BWP include having a SSB and a CORESET that supports multiple search spaces (RACH, paging, SIB, etc.). Another property is the centers of initial DL BWP and initial UL BWP are aligned for TDD. Note that during initial access for RedCap UEs, the centers of (separate) initial DL BWP and (separate) initial UL BWP are aligned for TDD.
From the agreements, there are two types of separate initial DL BWP: one containing CORESET#0 and SSB and the other that contains neither CORESET#0 nor CD-SSB. For the former, a RedCap UE that is provided a separate initial DL BWP is able to use BWP#0 configuration option 1. 
Observation 3: A RedCap UE can use BWP#0 option 1 in the connected state if the RedCap UE is configured with a separate initial DL BWP that contains CORESET#0/SSB.
For the latter type, there are several conditions to consider:
· FG 6-1 (or a modified version of it) being mandatory for RedCap UEs in the connected state
· From RAN4 LS [14], RRM measurements are SSB-based
· By agreement, the NCD-SSB is optional for the separate initial DL BWP.
· The RAN#94 [3] decision affects possible configuration of the separate initial DL BWP: 
Scheme 1 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17 
A RedCap UE is not expected to monitor paging on an NCD-SSB. (There is only 1 CD-SSB in a cell).
These conditions complicate how a RedCap UE can use BWP#0 option 1 with a separate initial BWP that does not include CORESET#0/CD-SSB. It is possible to configure an NCD-SSB to meet the component requirements of FG 6-1 and the RRM measurements needs from RAN4. It is also possible for a RedCap UE to continue using the RA CSS (Type1-PDCCH CSS) as long it is not configured with a Type3-PDCCH CSS/USS (clause 10.1 of 38.213). This implies that a RedCap UE can continue receiving PDSCH (including SIB with dedicated signaling) in the separate initial DL BWP and transmit PUSCH in the (separate) initial UL BWP. However, with our understanding of paging, it is unclear whether how a RedCap UE monitors paging without the CD-SSB in the connected state. It may be possible to use RRC signaling to perform a BWP switch to monitor a BWP containing CD-SSB for paging but there is high overhead. If the requirements for paging are met, when the separate initial DL BWP excludes CORESET#0/SSB, the sequence of DL BWPs used would be: (1) [idle/inactive] MIB-configured/SIB-configured initial DL BWP; (2) [initial access] separate initial DL BWP; (3) [active] separate initial DL BWP becomes BWP#0 option 1; (4) [idle/inactive] MIB-configured/SIB-configured initial DL BWP. 

Remaining details of common PUCCH resource determination
In RAN1#107, the following agreement was reached regarding frequency hopping [10]. The agreement below captures the basic intent of frequency hopping. However, several companies could not achieve agreement on the exact wording, even with discussions during the GTW discussions.
	Agreement: [38.213]
· When the frequency hopping for the RedCap PUCCH resources (for HARQ feedback for Msg4/MsgB) is deactivated,
· Each PUCCH resource is mapped to a single PRB.
· What side[(s)] of the RedCap UL BWP center frequency to which PUCCH resources are mapped is[/are] configurable by the network, including SIB-configurable [additional] offset (with no more than [4] candidate values) using the existing equations for determining the PRB index of the PUCCH transmission as a starting point.
· RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices (see TS 38.213 Table 9.2.1-1).



As a background, the procedure for specifying hopping first presented. The Rel-17 specification (clause 17-1), the behavior for hopping is 
If a UE is provided initialUplinkBWP in UplinkConfigCommonRedCapSIB and does not have dedicated PUCCH resource configuration, the UE transmits PUCCH with HARQ-ACK information as described in clause 9.2.1 using a PUCCH resource set provided by pucch-ResourceCommonRedCap, except that frequency hopping for the PUCCH transmission is disabled if disable-FH-PUCCH is provided in PUCCH-ConfigCommonRedCap.
In clause 9.2.1 of 38.213, the UE is provided an index for the PUCCH resources for the separate initial UL BWP (shown in the appendix). The mapping into the resources for hopping enabled is shown, assuming  (by agreement) in Table 2.
[bookmark: _Ref93065788]Table 2. Locations of resources based on the formulas in clause 9.2.1 of 38.213. 
	Index
	PUCCH format
	
	Ncs
	
Locations of resources: first hop; second hop)
	
Locations of resources: first hop; second hop)

	0
	0
	0
	2
	; 
	; 

	1
	0
	0
	3
	; 
	; 

	2
	0
	3
	3
	; 
	; 

	3
	1
	0
	2
	; 
	; 

	4
	1
	0
	4
	; 
	; 

	5
	1
	2
	4
	; 
	; 

	6
	1
	4
	4
	; 
	; 

	7
	1
	0
	2
	; 
	; 

	8
	1
	0
	4
	; 
	; 

	9
	1
	2
	4
	; 
	; 

	10
	1
	4
	4
	; 
	; 

	11
	1
	0
	2
	; 
	; 

	12
	1
	0
	4
	; 
	; 

	13
	1
	2
	4
	; 
	; 

	14
	1
	4
	4
	; 
	; 

	15
	1
	
	4
	;

	;




The equations in Table 2 are examined for two possible issues: impact of disabling hopping and overlapping resources.
Disabling hopping
The formulas show that there are  RBs each in the lower and upper halves of the BWP when frequency hopping is enabled (for a total of  RBs for PUCCH). When hopping is disabled, it is unclear whether only there are N RBs are to be used (one-half of the total number). When only  RBs available, there is a potential for aliasing for rPUCCH and rPUCCH-8 based with the current formulas if hopping were disabled. Most companies seemed to want 16 cyclic shifts in RAN1#108. 
Proposal 2: Confirm whether 16 cyclic shifts are used when frequency hopping is disabled.
Assuming there are  RBs (16 cyclic shifts) with hopping disabled, how to arrange these RBs needs to be addressed in this meeting. Specifically: (a) Are the N RBs adjacent to each other in frequency: (b) What is the mapping rule for rPUCCH? For example, the current mapping (with frequency hopping enabled) is shown in Fig. 3(a). When hopping is disabled, a possible mapping collapsing the distance in RBs between the lower and upper N RBs to 0 in Fig. 3(b). This is an example where N RBs are next to each other in frequency.
(a) rPUCCH < 8
(c) rPUCCH ≥ 8
(b) rPUCCH < 8
(d) rPUCCH ≥ 8
(a)
(c)
Second hop
Frequency
First hop
a) current
(d)
(b)
(a)
(c)
(d)
(b)
Resources in low frequency part of BWP
Resources in high frequency part of BWP
b) possible

[bookmark: _Ref95057264]Fig. 3. (a) Current mapping with hopping enabled and (b) a possible mapping assuming PUCCH resources are adjacent with hopping disabled. 
To show the changes in the current mapping when the possible mapping in Fig. 3(b) is used, Table 3 shows the use of an offset to place the resources next to each other. The minimum offset of  places resources next to each other.
[bookmark: _Ref95058138]Table 3. Mapping equations for the example in Fig. 3(b)
	Current
	Possible mapping in Fig. 3(b)

	Label
	BWP
	rPUCCH
	Formula
	Low
	High

	a
	Low
	< 8
	
	No change
	

	b
	High
	< 8
	
	
	No change

	c
	High
	≥ 8
	
	
	No change

	d
	Low
	≥ 8
	
	No change
	



This minimum offset can be hard coded into the equations. If a larger offset is preferable, that offset would have to be signaled.
Proposal 3: The resource mapping for PUCCH hopping equations should be modified with an offset value to avoid PUCCH resource conflicts when frequency hopping is disabled. 
Non-overlapping resources for RedCap and non-RedCap UEs
One item of the agreement, “RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices (see TS 38.213 Table 9.2.1-1)” requires further discussion. 
Since non-RedCap UEs are required to perform hopping, when RedCap and non-RedCap UEs share the same resources, there is the possibility of resource conflicts. Assuming alignment between BWPs (i.e., at the top or bottom of the non-RedCap UE BWP), one approach to avoid conflicts is to assign a different  for RedCap and non-RedCap UEs so that the resources do not overlap. That approach can work when RedCap and non-RedCap UEs are configured with  or  and use different values for . Note when RedCap PUCCH resources are placed to each as shown in Fig. 3(b), it may be difficult to only use  for certain combinations of  or . However, the approach is not possible when either RedCap or non-RedCap UEs are configured with  as the standard supports just one  value. Another approach is to separate PUCCH transmissions from RedCap UEs and from non-RedCap UEs in time (using any combination of the gNB changing when PDCCH is received, when PDSCH is received, and when PUCCH is transmitted). This may complicate scheduling but possible since the gNB knows that a RedCap UE is present from early indication. Neither approach has any specification impact.
A different approach is that a RedCap UE can be provided an offset so that its set of PUCCH resources do not overlap with resources for non-RedCap UEs. This approach has RRC impact as well as 38.213 impact. One possible modification is presented below, where an offset2 (in red) is added to . This modification can be used even if frequency hopping is enabled.
Table 4. Use of offset2 to separate PUCCH resources for RedCap and non-RedCap UEs.
	BWP
	
	Formula

	Low
	< 8
	

	Low
	≥ 8
	

	High
	< 8
	

	High
	≥ 8
	



Proposal 4: to ensure PUCCH resources for RedCap UEs and non-RedCap UEs do not overlap in frequency, an offset for RedCap UEs can be signaled.
An example text proposal using offsets to avoid non-RedCap and RedCap UE resource conflicts and to avoid resource conflicts due to disabling frequency hopping is provided. Note the UE must be informed which part of the BWP it is using (high or low); necessitating another RRC parameter. The blue-color font indicates new text while the red-color font indicates an RRC parameter.
---- start text proposal for 38.213 ----
If a UE is provided initialUplinkBWP in UplinkConfigCommonRedCapSIB and does not have dedicated PUCCH resource configuration, the UE transmits PUCCH with HARQ-ACK information as described in clause 9.2.1 using a PUCCH resource set provided by pucch-ResourceCommonRedCap, except that frequency hopping for the PUCCH transmission is disabled if disable-FH-PUCCH is provided in PUCCH-ConfigCommonRedCap. 
If , 
-	if flag-BWP indicates low, the UE determines the lowest PRB index of the PUCCH transmission as  for the first hop and  for the second hop; otherwise, the lowest PRB index of the PUCCH transmission is  for the first hop and  for the second hop.
If ,
-	if flag-BWP indicates low, the UE determines the lowest PRB index of the PUCCH transmission as  for the first hop and , otherwise, the lowest PRB index of the PUCCH transmission is  for the first hop and 
---- end text proposal ----
Proposal 5: Two new RRC parameters are needed to complete the PUCCH resource configuration for RedCap UEs: flag indicating which part of the BWP is being used, and an offset to avoid resource conflicts between RedCap and non-RedCap UEs. 

Discussion of RANP decision on NCD
In RAN1#107, an agreement about the separate initial DL BWP and SSBs was finally reached and presented below [10]. The corresponding agreement for FR2 is similar to the FR1 agreement.
	Agreement: [38.213, 38.331]
· For FR1,
· 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.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB




It was determined to send an LS to RAN2 and RAN4 [4] for their inputs regarding two working assumptions in the agreement. During RAN#94, a discussion regarding NCD-SSB and paging led to the following decision [3]:
	0. Scheme 1 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17
0. RAN2 should work on the assumption that the cell reselection measurements and cell ranking are performed based on measurements on the CD-SSB. This applies for intra- and inter-frequency measurements, and for IDLE and INACTIVE states.



Based on the agreement in RAN#94, there is no support for monitoring paging in an BWP associated with NCD-SSB in Rel-17. As a result, the working assumption (presented below) is no longer applicable due to the RAN decision.
· Working assumption If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
The implication from a RAN1 perspective is the separate initial DL BWP can only be used for initial access when the separate initial DL BWP does not contain SSB/CORESET#0/SIB. The agreement made in RAN1#107 is still applicable.
There is impact to the Rel-17 38.213 specification. There are two alternatives to update the specification:
· Alt. 1: Remove the mention of the paging CSS (Type2-PDCCH) and its dependency on the SS/PBCH block and CORESET#0. Then rely on the statement “Procedures for a RedCap UE are same as described for a UE in all other clauses of this document unless stated otherwise”
· Alt. 2: Remove second bullet only
Based on the observation that paging operation is now using legacy procedures, the first alternative is preferred.
---- start text proposal for 38.213 ----
[bookmark: _Toc92093904]17.1	RedCap UE procedures
…
For an initial DL BWP provided by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, if a UE monitors PDCCH according to a Type1-PDCCH CSS set and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP does not include SS/PBCH blocks or the CORESET with index 0. If the UE monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP 
-	includes a SS/PBCH block and the CORESET with index 0 if the UE used the SS/PBCH block to obtain SIB1
-	includes a SS/PBCH block and does not include the CORESET with index 0 if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1
For an active DL BWP provided by BWP-DownlinkDedicated, a UE assumes that the active DL BWP includes a SS/PBCH block, unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block and does not include the CORESET with index 0.
---- end text proposal ----
Proposal 6: Based on the RAN#94 decision on NCD-SSB and paging, the 38.213 specification regarding the working assumption should be modified as indicated by the text proposal.
LS discussion
Views on LS “L1 aspects of small data transmission”
In this LS [17], RAN2 is asking if RAN1 can 
Confirm that the separate BWP in case of REDCAP may still be considered as the initial BWP and SDT resources can hence be configured on this BWP for REDCAP UEs.
As a background, a UE that supports SDT is provided a Type1A-PDCCH CSS set configured by sdt-SearchSpace in PDCCH-ConfigCommon [19] and meet the procedures listed in clause 19 [19]. There are two types of PUSCH transmissions: configured-grant based and random-access based. For the configured-grant-based transmission, a UE selects a PUSCH occasion that is related to the SSB while for the random-access-based transmission, a UE is provided a PRACH occasion to initiate a configured grant for PUSCH transmission.
The random access-based transmission is similar to the procedures that a RedCap UE follows. It is up to RAN2 to provide correct PRACH configuration to ensure the transmissions are within the bandwidth of a RedCap UE especially if the PRACH resources are shared the non-RedCap UEs.
There are several details to consider if supporting a configured-grant based transmissions for a RedCap configured with a separate initial DL BWP without a CORESET#0. Since the SSB is located on a different BWP than the separate initial DL BWP, the association between the SSB and PUSCH occasion should account for the time the UE needs to transition to the separate initial DL BWP. Since the separate initial DL BWP supports a Type1-PDCCH search space, it is unclear if the BWP supports a sdt-SearchSpace or can the Type1-PDCCH search space be used.
Observation 4: It is unclear if a separate initial DL BWP when configured for only Type1-PDCCH CSS can support sdt-SearchSpace with the current agreements. 

Views on LS “RSRP measurement before Msg1 or MsgA retransmission”
RAN2 commented on the RSRP impact when a separate initial DL BWP does not include a SSB [16]
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.
In our understanding of the LS, no action is needed in RAN1 to reply to this LS.

[bookmark: _Ref129681832]Conclusion
The contribution examined remaining aspects:
When separate initial DL BWP not configured
Observation 1: when a RedCap UE only receives a SIB-configured initial DL BWP, it must determine whether it can use the SIB-configured initial DL BWP based on its size.  
Observation 2: when a RedCap UE receives a separate initial DL BWP that includes CORESET#0, it uses that separate initial DL BWP.  
Proposal 1: The current 38.213 specification should capture the text proposal for use of the appropriate initial DL BWP
BWP#0 option 1
Observation 3: A RedCap UE can use BWP#0 option 1 in the connected state if the RedCap UE is configured with a separate initial DL BWP that contains CORESET#0/SSB.
PUCCH resources
Proposal 2: Confirm whether 16 cyclic shifts are used when frequency hopping is disabled.
Proposal 3: The resource mapping for PUCCH hopping equations should be modified with an offset value to avoid PUCCH resource conflicts when frequency hopping is disabled. 
Proposal 4: to ensure PUCCH resources for RedCap UEs and non-RedCap UEs do not overlap in frequency, an offset for RedCap UEs can be signaled.
Proposal 5: Two new RRC parameters are needed to complete the PUCCH resource configuration for RedCap UEs: flag indicating which part of the BWP is being used, and an offset to avoid resource conflicts between RedCap and non-RedCap UEs. 
LS on NCD-SSB and paging
Proposal 6: Based on the RAN#94 decision on NCD-SSB and paging, the 38.213 specification regarding the working assumption should be modified as indicated by the text proposal.
LS for SDT
Observation 4: It is unclear if a separate initial DL BWP when configured for only Type1-PDCCH CSS can support sdt-SearchSpace with the current agreements. 
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Appendix A: Initial DL BWP agreements

	RAN1#104 [5]
· Sharing of the same SSB and CORESET#0 between RedCap and non-RedCap UEs is supported when the bandwidth is no wider than the RedCap UE bandwidth
· The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.

RAN1#106 [8]
Replace the RAN1#104bis-e working assumption with the following agreement:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· RedCap UEs and non-RedCap UEs can share the same MIB-configured initial DL BWP (including the bandwidth and location).
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs.

RAN1#106bis [9]
For FR1,
· For TDD, center frequencies are assumed to be the same for the initial DL (FFS: if it does not include CD-SSB and the entire CORESET#0) and UL BWPs used during random access for RedCap UEs.
· FFS: For Option 1 and Option 2, whether the case that the center frequencies are different is also supported, and whether RedCap UE can expect CD-SSB and CORESET#0 in this case
· For TDD, center frequencies are assumed to be the same for non-initial DL and UL BWPs with the same BWP id for a RedCap UE.

RAN1#107 [10]
· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported
· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable
· It is no wider than the maximum RedCap UE bandwidth.
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.

•	For FR1,
· 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.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB





Appendix B: 38.213
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If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of  PRBs. 
…
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, the UE determines a PUCCH resource with index , , as , where  is a number of CCEs in a CORESET of a PDCCH reception with the DCI format, as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1, the CORESET is associated with the search space set having the smaller index.
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as , where  is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as  
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]
…
Table 9.2.1-1: PUCCH resource sets before dedicated PUCCH resource configuration 
	Index
	PUCCH format
	First symbol
	Number of symbols
	PRB offset 
	Set of initial CS indexes

	0
	0
	12
	2
	0
	{0, 3}

	1
	0
	12
	2
	0
	{0, 4, 8}

	2
	0
	12
	2
	3
	{0, 4, 8}

	3
	1
	10
	4
	0
	{0, 6}

	4
	1
	10
	4
	0
	{0, 3, 6, 9}

	5
	1
	10
	4
	2
	{0, 3, 6, 9}

	6
	1
	10
	4
	4
	{0, 3, 6, 9}

	7
	1
	4
	10
	0
	{0, 6}

	8
	1
	4
	10
	0
	{0, 3, 6, 9}

	9
	1
	4
	10
	2
	{0, 3, 6, 9}

	10
	1
	4
	10
	4
	{0, 3, 6, 9}

	11
	1
	0
	14
	0
	{0, 6}

	12
	1
	0
	14
	0
	{0, 3, 6, 9}

	13
	1
	0
	14
	2
	{0, 3, 6, 9}

	14
	1
	0
	14
	4
	{0, 3, 6, 9}

	15
	1
	0
	14
	
	{0, 3, 6, 9}
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