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Introduction
[bookmark: _Hlk134696308]In RAN4#108bis meeting, we discussed Pemax,CA for SL CA [1] and an LS was sent out to RAN2 to ask about the IE for Pemax CA [2]. A reply LS was received in this meeting [3] on this issue. In this contribution, we further discussed the Pcmax requirement for CA based on the reply LS from RAN2. In RAN4#109 meeting, we agreed to introduce this UE feature ‘SL reception in intra-carrier guard band’ [4]. However, in TS 38.101-1, there was no description for it and we propose to further discuss how to solve this issue in this meeting. 
Discussion
[bookmark: _Hlk110692848][bookmark: _Hlk110697904]Issue 1. PEMAX,CA for Sidelink CA
For the IE on Pemax,CA for Sidelink CA，RAN2 replied to adopt Alt.2 to defined the Pemax for SL CA.
· Alt.1: Reuse the existing IE for SL CA, i.e.,
· PEMAX,CA  = IE sl-maxTransPower (cc1) + IE sl-maxTransPower(cc2)
· Alt.2: Define new IE for SL CA, i.e.,
· PEMAX,CA  = new IE, sl-maxTransPower-CA
Firstly, Alt2 is consistent with the principle of defining Pemax,CA for NR UL CA in TS 38.101. Secondly, Alt 2 gives more flexibility in network controlling Pcmax of NR SL CA. For these two reasons, alt.2 is adopted.
However, the spec and technical report for the Pcmax section haven’t been updated. In TS 38.101-1, the Pcmax requirement for SL CA is captured as follows.
	From TS 38.101-1 v18.4.0
For intra-band contiguous SL CA operation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.3.2 and subclause 6.3.4 respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤  PCMAX,  ≤  PCMAX_H 
For SL transmission of intra-band contiguous CA when same slot pattern is used in all aggregated component carriers. 
[bookmark: _Hlk158279544]PCMAX_L = MIN{10 log10 ∑ pEMAX,CA - TC, PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory }
[bookmark: _Hlk158279245]	PCMAX_H = MIN{10 log10 ∑ pEMAX,CA , PPowerClass, SL_CA, PRegulatory }
where
[bookmark: _Hlk158279878]-	For the total transmitted power PCMAX,PSSCH/PSCCH, pEMAX,CA is the value given by [the sum of IE sl-maxTransPower from each CC or new IE for maximum transmitted power of SL CA], defined by TS 38.331;
-	PPowerClass, SL_CA is the maximum UE power specified in Table 6.3.1-1 without taking into account the tolerance;
-	MPR and A-MPR are specified in subclause 6.3.2 and subclause 6.3.3 respectively;
-	TIB,c  and P-MPR are specified in clause 6.2.4 in TS38.101-1;
-	TC is the highest value TC,c among all component carriers c in the subframe over both timeslots. TC,c = 1.5 dB when NOTE 3 in Table 6.2.1-1 in TS38.101-1 applies, otherwise TC,c = 0 dB;
-	PRegulatory= 10 - Gpost connector dBm when V2X UE is within the protected zone in ETSI TS 102 792 of CEN DSRC tolling system and operating in Band n47; PRegulatory= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB PSD offset between PSSCH and PSCCH.
For intra-band SL CA operation, when at least one different numerology/slot pattern is used in aggregated cells, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.
The measured configured maximum output power PUMAX,c for sidelink CA operation, when at least one slot has a different transmission numerology or slot pattern, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.


[bookmark: _Hlk158279378][bookmark: _Hlk158279407]From our understanding, the first item 10 log10 ∑ pEMAX,CA  in Pcmax_L or Pcmax_H is wrong. Pemax,CA already indicates the total power restriction for SL CA. There is no need to sum pemax,CA for SL CA. We think the correct term is 10 log10 ∑ pEMAX instead of 10 log10 ∑ pEMAX,CA. For the Pemax,CA, it should be an independent item in the Pcamx equation. Thus, we proposed the changes to Pcmax equation for SL CA:
PCMAX_L = MIN{10 log10 ∑ pEMAX,C - TC, PEMAX,CA, PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory }
	PCMAX_H = MIN{10 log10 ∑ pEMAX,C ,PEMAX,CA, PPowerClass, SL_CA, PRegulatory }
For the PEMAX, CA， the IE should be updated according to the reply LS[3] from RAN2.
-	For the total transmitted power PCMAX,PSSCH/PSCCH, pEMAX,CA PEMAX, CA is the value given by [the sum of IE sl-maxTransPower from each CC or the new IE sl-maxTransPower-CA for maximum transmitted power of SL CA], defined by TS 38.331;

In TR 38.786, we need to updated the Pcmax for SL CA accordingly, and the changes are marked in yellow.
	From TR 38.786 v18.0.0
For intra-band contiguous SL CA operation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.3.2 and subclause 6.3.4 respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
PCMAX_L ≤  PCMAX,  ≤  PCMAX_H 
For SL transmission of intra-band contiguous CA when same slot pattern is used in all aggregated component carriers. 
PCMAX_L = MIN{10 log10 ∑ pEMAX,C - TC,PEMAX,CA, PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory, PEMAX, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,C ,PEMAX,CA, PPowerClass, SL_CA, PRegulatory, PEMAX, CA }
where
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PEMAX,CA is the value given by [the sum of IE sl-maxTransPower from each CC or new IE sl-maxTransPower-CA for maximum transmitted power of SL CA], defined by TS 38.331;
-	PPowerClass, SL_CA is the maximum UE power specified in Table 6.3.1-1 without taking into account the tolerance;
-	MPR and A-MPR are specified in subclause 6.3.2 and subclause 6.3.3 respectively;
-	TIB,c  and P-MPR are specified in clause 6.2.4 in TS38.101-1;
-	TC is the highest value TC,c among all component carriers c in the subframe over both timeslots. TC,c = 1.5 dB when NOTE 3 in Table 6.2.1-1 in TS38.101-1 applies, otherwise TC,c = 0 dB;
-	PRegulatory= 10 - Gpost connector dBm when V2X UE is within the protected zone in ETSI TS 102 792 of CEN DSRC tolling system and operating in Band n47; PRegulatory= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB PSD offset between PSSCH and PSCCH.
For intra-band SL CA operation, when at least one different numerology/slot pattern is used in aggregated cells, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.
The measured configured maximum output power PUMAX,c for sidelink CA operation, when at least one slot has a different transmission numerology or slot pattern, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.


Proposal 1. Update the Pcmax requirement for SL CA as follows.
PCMAX_L = MIN{10 log10 ∑ pEMAX,C - TC,PEMAX,CA, PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory, PEMAX, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,C ,PEMAX,CA, PPowerClass, SL_CA, PRegulatory, PEMAX, CA }
where
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PEMAX,CA is the value given by [the sum of IE sl-maxTransPower from each CC or new IE sl-maxTransPower-CA for maximum transmitted power of SL CA], defined by TS 38.331;
Then we prepared the separate CR for TS 38.101-1 and TR 38.786. 
Issue 2. Intra-cell Guard-band for SL-U wideband operation
[bookmark: _GoBack]In RAN4#109 meeting, Rel-18 RAN4 UE feature list was finalised [4]. For NR_SL_enh2, we agreed to introduce the feature ‘SL reception in intra-carrier guard band’. The description for this feature was captured in Table 1.
Table 1. UE feature description for ‘SL reception in intra-carrier guard band’
	Features
	Index
	Feature group
	Components

	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE

	45.
NR_SL_enh2
	45-2
	[bookmark: _Hlk159229307]SL reception in intra-carrier guard band
	Capability of reception in the non-zero intra-cell guardband between contiguous RB sets in SL wideband carrier operation wider than 20MHz when LBT is successful only in a subset of RB sets
	Yes
	Yes
	UE cannot receive in the intra-cell guard band specified in 38.101-1


However, when we review the newest version of TS 38.101-1, there was no requirement for this intra-carrier guard band. In the last meeting, there was contribution [5] for this issue and we had no discussion for this topic due to the pressure to close the WI. We propose to discuss this topic in this meeting. We also prepared a draft CR [6] to finalize the issue. The requirement just followed the intra-cell guard-band requirement for NR-U.
Proposal 2. Introduce Intra-cell Guard-band for SL-U wideband operation in TS 38.101-1. 
Conclusion
This contribution discusses PEMAX,CA for Sidelink CA operation and Intra-cell Guard-band for SL-U operation. The following proposal is made:
Proposal 1. Update the Pcmax requirement for SL CA as follows.
PCMAX_L = MIN{10 log10 ∑ pEMAX,C - TC,PEMAX,CA, PPowerClass, SL_CA – MAX(MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory, PEMAX, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,C ,PEMAX,CA, PPowerClass, SL_CA, PRegulatory, PEMAX, CA }
where
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PEMAX,CA is the value given by [the sum of IE sl-maxTransPower from each CC or new IE sl-maxTransPower-CA for maximum transmitted power of SL CA], defined by TS 38.331;
Proposal 2. Introduce Intra-cell Guard-band for SL-U wideband operation in TS 38.101-1. 
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