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Background
During the last RAN4 meeting, a WF on Pcmax revision in NR V2X UE in Rel-16 has been agreed as [1]. The Pcmax definition has been agreed in Rel-16 that only PC3 is supported for inter-band concurrent operation but for Rel-17 whether PC2 will be introduced is for further discuss. Hence in this paper, we give our analysis on this topic.
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The agreed WF [1] has captured the below issues for both inter-band concurrent operation in TS 38.101-1 for NR Uu and NR SL as well as in TS 38.101-3 for NR SL + LTE Uu or NR Uu + LTE SL as following:
[image: ]
[image: ]
Currently the Pcmax_H only consider PC3 for Rel-16. However, as we are trying to introduce the PC2 in Rel-17 SL enhancement WID, the Pcmax_H needs to be revisited.
During the last RAN4 meeting, an LS [2] has been agreed to be sent out for PC2 signalling for single band NR V2X PC2 as well as intra-band concurrent operation PC2. Furthermore, during the discussion of NR V2X PC2 part, a WF has been agreed on the NR V2X PC2 bands as [3] as band n47 and band n79 has been agreed to support PC2 and band n14 has been agreed to support PC1.
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Observation 1: PC2 has been agreed to be supported for band n47 and n79 and corresponding capability signalling has been agreed.
During the PC2 signalling discussion, RAN4 has found out that as currently the power class signalling is per band basis and hence for inter-band concurrent operation, the legacy signalling is enough for inter-band concurrent operation as each band will report its own power class. 
Also there is an on-going band combination WID as “Band combinations for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band” and the following band combinations has been provided as:
Table 1 Band combinations for UL and SL
	Band combination configuration
	UpLink and sidelink
configuration

	V2X_n39A_n47A
	V2X_n39A_n47A

	V2X_n40A_n47A
	V2X_n40A_n47A

	V2X_n41A_n47A
	V2X_n41A_n47A

	V2X_n79A_n47A
	V2X_n79A_n47A

	V2X_n78A_n47A
	V2X_n78A_n47A

	V2X_n39A_47A
	V2X_n39A_47A

	V2X_n40A_47A
	V2X_n40A_47A

	V2X_n41A_47A
	V2X_n41A_47A

	V2X_n79A_47A
	V2X_n79A_47A

	V2X_n78A_47A
	V2X_n78A_47A

	V2X_39A_n47A
	V2X_39A_n47A

	V2X_40A_n47A
	V2X_40A_n47A

	V2X_41A_n47A
	V2X_41A_n47A

	V2X_3A_n47A
	V2X_3A_n47A

	V2X_n1A_n47A
	V2X_n1A_n47A

	V2X_n5A_n47A
	V2X_n5A_n47A

	V2X_n8A_n47A
	V2X_n8A_n47A

	V2X_n1A_47A
	V2X_n1A_47A

	V2X_n5A_47A
	V2X_n5A_47A

	V2X_n8A_47A
	V2X_n8A_47A

	V2X_1A_n47A
	V2X_1A_n47A

	V2X_5A_n47A
	V2X_5A_n47A

	V2X_8A_n47A
	V2X_8A_n47A


If we look into the WID[4] and the power class issue has not been included in the WID. Currently the band combination WID principle is to set the PC3 WID and PC2 WID separately and with that each combination can be distinguished for different power class. From observation 1 above, we see band n47 and band n79 with PC2 capability and the combination includes both two bands. However, it is still needed for companies who request these band combinations to clarify that whether PC2 or PC3 is supported.
Observation 2: Current V2X band combinations need to be clarified whether PC2 or PC3 is supported.
Currently the Pcmax_H of inter-band concurrent operation has been captured in TS 38.101-1 is as following:
PCMAX_H (p,q) = 10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,V2X (q)]
The Pcamx_H is decided by the summation of Pcmax_H of NR carrier and V2X carrier. As can be seen in table 1 that with the PC2 supported in band n47, the Pcamx_H of NR carrier can be PC2 and hence the sum of two carriers can reach PC2. In this case, the Ppowerclass similar to NR CA/DC cases needs to be introduced to limit the highest power within certain range to reduce interference. The CA configured power formula is shown below:
PCMAX_H (p,q) = MIN {10 log10 [pCMAX_ H,f,c(i),i (p) + pCMAX_ H,f,c(i),j (q)], PPowerClass,CA, PEMAX,CA}
It is proposed to introduce the PPowerClass, Concurrent to indicate the supported power class of inter-band concurrent operation.
Proposal: The proposed updated configured power is as following:
PCMAX_H (p,q) = MIN{10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,V2X (q)], PPowerClass, Concurrent}
The above proposal can be used in both the TS 38.101-1 for NR + NR SL and TS 38.101-3 for NR SL + LTE Uu or NR Uu + LTE SL. Corresponding CR is also provided based on the proposal above.
Conclusions
In this contribution, we give discussion on remaining issue on V2X HPUE PEMAX and the observations are shown as below：
Observation 1: PC2 has been agreed to be supported for band n47 and n79 and corresponding capability signalling has been agreed.
Observation 2: Current V2X band combinations need to be clarified whether PC2 or PC3 is supported.
Proposal: The proposed updated configured power is as following:
PCMAX_H (p,q) = MIN{10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,V2X (q)], PPowerClass, Concurrent}
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RAN4 has agreed to introduce two signalled capabilities for NR V2X as: «
1, NR V2X power class per band capability.

2, NR V2X intra-band concurrent operation power class capability per band combination .
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Proposed WF
PC2 is supported for n47 and n79 for Rel-17. For other bands, depends on inputs from operators.

PCl is supported for n14 in Rel-17.
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Issue 1-1-2: Pcmax definition of V2X UE for inter-band V2X UE in TS38.101-1 in Rel-16+

In the 1%t round, majority viejw is to keep the existing configured Tx power for inter-band V2X UE in Rel-16. Two
companies worried the existing Pcmax would exceed the total power of NR Uu+NR SL inter band combination. «

- Candidate options «

e Option 1: Based on CATT paper (R4-2117404), RAN4 update Pcpyax i with Power class of V2X in the
configured Tx power for inter-band V2X UE in Rel-16. «

e Option 2: For the inter-band V2X UE in TS38.101-1 in Rel-16, the power class for inter-band V2X UE only
supported with PC3, so RAN4 can keep the current configured Tx power for inter-band V2X UE in Rel-16.

-WE: «

® Option 2 is agreeable in Rel-16. Further discuss whether to introduce PC2 inter-band concurrent operation in Rel-
17 and if the Pcmax needs to be revisited correspondingly. «
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Issue 1-1-4: Pcmax definition of V2X UE for inter-band V2X UE in TS38.101-3 in Rel-16+

In the 1%t round, majority view (5 companies) is to keep the existing configured Tx power for inter-band V2X UE in
Rel-16. 3 companies worried the existing Pcmax would exceed the total power of LTE Uu+NR SL or NR Uu + LTE SL
inter band combination. Based on this, the following two candidate options will be further discussed in the 224 round. «

- Candidate options «

e Option 1: Based on CATT paper (R4-2117402), RAN4 update Pcpax i with Power class of V2X in the
configured Tx power for inter-band V2X UE in Rel-16. «

e Option 2: For the inter-band V2X UE in TS38.101-1 in Rel-16, the power class for inter-band V2X UE only
supported with PC3, so RAN4 can keep the current configured Tx power for inter-band V2X UE in Rel-16. «

o
-WF agreement: «

® Option2 is agreeable in Rel-16. Further discuss whether to introduce PC2 inter-band concurrent operation in Rel-
17 and if the Pcmax needs to be revisited correspondingly. «





