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Introduction
This contribution discusses remaining issues on RedCap UE complexity reduction.
On initial BWP 
On initial DL BWP
Issue#1: Whether or not the separate initial DL BWP should be always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth?
This issue has been discussed in the last meetings. In our view, it is not necessary to always configure a separate initial DL BWP regardless the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth or not. When the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth and the separate initial DL BWP is not configured, then RedCap UEs can continue using the MIB-configured CORESET#0 (e.g., its location, bandwidth, SCS, and cyclic prefix) during and after initial access. In other words, in this case, 
Proposal 1: It is not necessary to always configure a separate initial DL BWP if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. And if the separate initial DL BWP is not configured, then the RedCap UEs can continue using the MIB-configured CORESET#0 (e.g., its location, bandwidth, SCS, and cyclic prefix) during and after initial access.

Issue#2: Whether to keep aligned for the center frequency of initial DL BWP and initial UL BWP for RedCap UEs for TDD
To avoid significant impacts on realistic network deployment for the introduction of RedCap UEs, and when the separate initial DL BWP is not configured or it is configured however also containing the CORESET#0, this is completely the legacy approach implying that there is no offloading need. In this case, the RedCap UEs should use the initial DL BWP defined by MIB-configured CORESET#0, and the center frequency of the MIB-configured initial DL BWP and the center frequency of separate initial UL BWP (for avoiding resource fragmentation) for RedCap UEs can be different. Similarly, as discussed in the previous meetings, a separate initial DL BWP may be configured for offloading purposes. This makes sense only if this separate initial DL BWP does not contain the CORESET#0, and in this case the initial DL BWP is expected to also be configured so as to align its center frequency as UL BWP, which reduces the need of UE retuning.
[image: ]     [image: ]

Figure 1. Center frequency for initial DL BWP and initial UL BWP for RedCap UEs for TDD.

[bookmark: _GoBack]In addition, in last meeting, it was also proposed as one compromise option (2a) that for TDD, the center frequencies of the MIB-configured CORESET#0 and the initial UL BWP are not necessarily aligned, but the total frequency span of MIB-configured CORESET#0 and the initial UL BWP does not exceed the RedCap UE maximum bandwidth. The motivation of this solution is to provide configuration flexibility while avoid RedCap UE RF retuning. The only potential issue for this approach is the slightly increased UE power consumption if the UE turns on its RF to a span up to 20 MHz which might be larger than the originally needed size of UL BWP. On the other hand, it should be noted that in most cases the UE will have to keep its RF as max 20 MHz BW and it is anyway mandatory supported. The power consumption should not be concerned in a e.g. 1% increment level, while the overhead increment to SIB compared with the approach of mandating DL BWP configuration, even if 1bit, is not preferred since coverage of SIB is always concerned.
In summary, there does not seem to be technical justification on why gNB has to always configure the DL BWP as in Option 1, or why a UE needs to perform UE RF retuning in case of Option 2a.
Proposal 2: It is firstly preferred that for TDD, for the center frequencies for the initial DL BWP and initial UL BWP used during initial access for RedCap UEs:
· The center frequencies are always aligned for separate initial DL BWP and separate initial UL BWP if separate initial DL BWP does not contain CORESET#0, otherwise, 
· The center frequencies are not necessarily aligned for the MIB-configured/separate initial DL BWP and separate initial UL BWP

On initial UL BWP
In this section, we discuss the issue related to Msg3 for RedCap UEs. 
As agreed, separate initial UL BWP for RedCap UEs can be used both during and after initial access. Thus, once the separate initial UL BWP is configured in SIB1, the Msg3 transmission of RedCap UEs will be upon the separate initial UL BWP.  In Rel-15/16 specification, the Msg3 transmission is scheduled by RAR UL grant and the frequency domain resource allocation of Msg3 is by uplink resource allocation type 1.


As specified in 6.1.2.2 in TS 38.214, “An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by 

if  then


else 




where 1 and shall not exceed. ”
Once the separate initial UL BWP is configured for RedCap UEs, the calculation of Msg3 frequency resource indication value (RIV) for non-RedCap UEs and RedCap UEs will be based on the size of legacy initial UL BWP and separate initial UL BWP separately. It means that even for a same Msg3 frequency resource allocation for the two types of UE, a different RIV will be obtained. Without RedCap UE early identification in Msg1, the network does not know which BWP size to use for calculating the RIV in the current RAR UL grant. Mandating Msg1 based early identification is not desirable.
To resolve this, when the separate initial UL BWP is configured, the RIV of RedCap UEs’ Msg3 frequency resource allocation shall be calculated using the size of legacy initial UL BWP for non-RedCap UEs. In addition, network may be able to indicate RedCap UEs of which size of the two BWP to be used via SIB1, for further flexibility.
Proposal 3: When the separate initial UL BWP is configured, the RIV of RedCap UEs’ Msg3 frequency resource allocation shall be calculated using the size of legacy initial UL BWP for non-RedCap UEs.

On NCD-SSB
An LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times has received from RAN2.
	1. Overall Description:
In RAN2#117-e, it was concluded that, from RAN2 signalling standpoint, CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset. RAN2 would like to ask RAN4 and RAN1 whether such offset is feasible/needed.

2. Actions:
To RAN4 and RAN1
ACTION: 	RAN2 kindly asks RAN4 and RAN1 to take the information above into consideration and provide feedback.



This issue have also been discussed in the last RAN1#108-e meetings. In our view, it is very necessary to enable NCD-SSB(s) and CD-SSBs transmitted at different time, by network configurations. Because in current commercial network, to guarantee the coverage of SSB, the network will likely perform power boosting for SSB. Considering only CD-SSB have been deployed in most networks, the impact on gNB implementation can be accepted. However, now multiple NCD-SSBs can be transmitted additionally since R17. If the SSBs are transmitted at same time, the network has to perform power boosting for multiple SSBs simultaneously. On one hand, it may bring great challenge to gNB implementation. On the other hand, the power of the other channels may be reduced, which means that the performance of these channels will suffer performance loss. Thus, it is not practical to require gNB to always transmit CD-SSB and NCD-SSB(s) at same time instance.
To solve the above issue, NCD-SSB(s) should be allowed to be transmitted at different time instances. For example, a time domain offset between CD-SSB and CD-SSB can be introduced. This offset can be configured by network per NCD-SSB. The RedCap UEs can determine the time location of a NCD-SSB according to the time location of a CD-SSB and the configured offset.
Proposal 4: CD-SSB and NCD-SSB(s) may be transmitted at different time instances by network configuring a time domain offset per NCD-SSB from CD-SSB.

On HD-FDD
	Agreements: 
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs.



The above agreements seem to be missing and thus it is still unclear to us that whether or not all ROs configured for FD-FDD UEs are valid for a HD-FDD UE and how a HD-FDD UE can determine its selected RO.
Proposal 5: Adopt the following text proposal in section 17.2 of TS 38.213.
-------------------------------------------------- Proposed text change: -------------------------------------------------
17.2  Half-Duplex UE in paired spectrum
< Unchanged parts are omitted >
For a HD-UE, all PRACH occasions are valid. 
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
< Unchanged parts are omitted >
---------------------------------------------- End of proposed text change ---------------------------------------------
Conclusions
Based on the analysis, we have the following observations and proposals:
Proposal 1: It is not necessary to always configure a separate initial DL BWP if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. And if the separate initial DL BWP is not configured, then the RedCap UEs can continue using the MIB-configured CORESET#0 (e.g., its location, bandwidth, SCS, and cyclic prefix) during and after initial access.

Proposal 2: It is firstly preferred that for TDD, for the center frequencies for the initial DL BWP and initial UL BWP used during initial access for RedCap UEs:
· The center frequencies are always aligned for separate initial DL BWP and separate initial UL BWP if separate initial DL BWP does not contain CORESET#0, otherwise, 
· The center frequencies are not necessarily aligned for the MIB-configured/separate initial DL BWP and separate initial UL BWP

Proposal 3: When the separate initial UL BWP is configured, the RIV of RedCap UEs’ Msg3 frequency resource allocation shall be calculated using the size of legacy initial UL BWP for non-RedCap UEs.

Proposal 4: CD-SSB and NCD-SSB(s) may be transmitted at different time instances by network configuring a time domain offset per NCD-SSB from CD-SSB.

Proposal 5: Adopt the following text proposal in section 17.2 of TS 38.213.
-------------------------------------------------- Proposed text change: -------------------------------------------------
17.2  Half-Duplex UE in paired spectrum
< Unchanged parts are omitted >
For a HD-UE, all PRACH occasions are valid.
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
< Unchanged parts are omitted >
---------------------------------------------- End of proposed text change ---------------------------------------------
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