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Introduction
In this contribution, we address the issue about PUCCH common resource set indication for RedCap UEs. This contribution is a supplemental paper for the draft CR in [1]. 
PUCCH Common Resource Configuration
At RAN1 #107-e, the following was agreed to configure RedCap UE with a PUCCH resource set index that can be same or different than that of non-RedCap UE. 
	Agreement: [38.213, RAN1#107-e]
· 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).



In the RRC parameter list to RAN2, a new RRC parameter was provided as follows. 
	[RedCap-specific PUCCH resource set index]
	Similar description as for the legacy parameter pucch-ResourceCommon
	Same value range as for the legacy parameter pucch-ResourceCommon
	　
	Per cell
	Cell-specific
	38.331
	Note: This parameter may be provided as part of the pucch-ConfigCommon configuration for the separate initial UL BWP.

Note: RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices.



[bookmark: _Hlk111132820]However, based on the latest RRC IE structure in TS38.331, we think it may not clear to RAN2 whether this RedCap-specific PUCCH resource set index will be always provided on a RedCap-sepcific initial uplink BWP. The reason is because pucch-ResourceCommon-RedCap-r17 in the IE PUCCH-ConfigCommon is optionally present even when the BWP is a RedCap-specific initial UL BWP. 
[image: ]
[bookmark: _Ref111135868]Proposal 1: RAN1 should clarify that pucch-ResourceCommon-RedCap-r17 is always provided in a RedCap-specific initial UL BWP and send LS to RAN2 to clarify and make changes to TS38.331. 

On the other hand, when RedCap-specific initial UL BWP is not configured and RedCap UE shares the same initial UL BWP with non-RedCap UEs, it is again not clear whether RedCap UE can read pucch-ResourceCommon-RedCap-r17 for determining PUCCH common resource set index. According to the current specification in Clause 17.1 and Clause 9.2.1, RedCap UE in fact needs to read pucch-ResourceCommon but not pucch-ResourceCommon-RedCap-r17 on a shared initial uplink BWP.  This implies pucch-ResourceCommon-RedCap in the IE PUCCH-ConfigCommon becomes dummy for an initial uplink BWP shared with non-RedCap UE. More importantly, this means a RedCap UE always uses the same PUCCH common resource set index as non-RedCap UE on a shared uplink BWP. This is different from what RAN1 had agreed at RAN1 #107e meeting that ”RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices.”
	[bookmark: _Toc99993880]17.1	RedCap UE procedures
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.



	[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302][bookmark: _Toc36498176][bookmark: _Toc45699202][bookmark: _Toc99993821]9.2.1	PUCCH Resource Sets
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. For operation in FR2-2, pucch-ResourceCommon can also provide a number of  RBs for the PUCCH resource set; otherwise .


[bookmark: _Ref111135879]
[bookmark: _Ref111135902]Proposal 2: On a shared initial uplink BWP, RedCap UE determines its PUCCH common resource set index by reading pucch-ResourceCommon-RedCap when it is provided or by reading pucch-ResourceCommon when pucch-ResourceCommon-RedCap is not provided. Adopt Text Proposal 1 to Clause 17.1 of TS38.213. 
Text Proposal 1
========== Begin Text Proposal 1 for Clause 17.1 of TS38.213 =================================
17.1	RedCap UE procedures
[… Irrelevant text omitted … ]
If a UE is not provided initialUplinkBWP-RedCap in UplinkConfigCommonSIB 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-ResourceCommon-RedCap if pucch-ResourceCommon-RedCap is provided or by pucch-ResourceCommon if pucch-ResourceCommon-RedCap is not provided.
If a UE is provided initialUplinkBWP-RedCap in UplinkConfigCommonSIB 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-ResourceCommon-RedCap, except that frequency hopping for the PUCCH transmission is disabled if intra-SlotFH is present in PUCCH-ConfigCommon. If frequency hopping of the PUCCH transmission is disabled then, for the PUCCH transmission, the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as  and determines the PRB index as
[… Irrelevant text omitted … ]
========== End of Text Proposal 1 for Clause 17.1 of TS38.213 =================================

Conclusions
Proposal 1: RAN1 should clarify that pucch-ResourceCommon-RedCap-r17 is always provided in a RedCap-specific initial UL BWP and send LS to RAN2 to clarify and make changes to TS38.331.
Proposal 2: On a shared initial uplink BWP, RedCap UE determines its PUCCH common resource set index by reading pucch-ResourceCommon-RedCap when it is provided or by reading pucch-ResourceCommon when pucch-ResourceCommon-RedCap is not provided. Adopt Text Proposal 1 to Clause 17.1 of TS38.213.
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image1.emf
-   ASN1START   --   TAG - PUCCH - CONFIGCOMMON - START     PUCCH - ConfigCommon ::=               SEQUENCE   {        pucch - ResourceCommon                 INTEGER   (0..15)                                       OPTIONAL ,    --   Cond InitialBWP - Only        pucch - GroupHopping                   ENUMERATED   { n either, enable, disable },        hoppingId                            INTEGER   (0..1023)                                     OPTIONAL ,    --   Need R        p0 - nominal                           INTEGER   ( - 202..24)                                    OPTIONAL ,    --   Need R        ... ,        [[        nrofPRBs                             INTEGER   (1..16)                                       OPTIONAL ,     --   Need R        intra - SlotFH - r17                     ENUMERATED   { f romLowerEdge,  f romUpperEdge}             OPTIONAL ,    --   Need R        pucch - ResourceCommon - RedCap - r17      INTEGER   (0..15)                                        OPTIONAL ,    --   Need R        additionalPRBOffset - r17                   ENUMERATED   { n 2,   n 3,   n 4,   n 6,   n 8,   n 9,   n 10,   n 12}         OPTIONAL      --   Need  S        ]]   }     --   TAG - PUCCH - CONFIGCO MMON - STOP   --   ASN1STOP  


