
3GPP TSG-RAN WG2 NR Ad Hoc
R2-1800619
Vancouver, BC, Canada, 22–26 January 2018

Agenda item:
10.3.1.12
Source:
Samsung

Title:
SUL and PHR
Document for:
Discussion and Agreement
1
Introduction
SUL (Supplementary Uplink) is introduced in NR phase 1 to overcome UL coverage problem. The main scenario is to utilize low frequency SUL along with high frequency NR serving cell. SUL impacts PHR which has not been sufficiently analysed yet, and the contribution discusses such issues.
2
Discussion
Serving cell configured with SUL could be either PCell or SCell from the current specification. Possible configuration scenarios for PCell can be summarized in Table 2-1:
Table 2-1: Possible configuration scenarios for PCell
	PCell
	
	
	
	
	
	

	
	PUCCH
	PUSCH
	SRS
	PUCCH
	PUSCH
	SRS

	Case 1: PUSCH UL + SRS-only UL
	O
	O
	X or O
	X
	X
	O

	Case 2: PUSCH UL + PUSCH UL
	O
	O
	X or O
	X
	O
	X or O


In SCell, PUCCH is not configured (except the case for PUCCH SCell) and both uplinks could be configured as SRS-only UL. Possible configuration scenarios for SCell are summarized in Table 2-2.
Table 2-2: Possible configuration scenarios for SCell
	SCell
	
	
	
	

	
	PUSCH
	SRS
	PUSCH
	SRS

	Case 3: SRS-only UL + SRS-only UL
	X
	O
	X
	O

	Case 4: PUSCH UL + SRS-only UL
	O
	X or O
	X
	O

	Case 5: PUSCH UL + PUSCH UL
	O
	X or O
	O
	X or O


In all five cases above, it is observed that one serving cell has two PHs. For instance, for cases 1 and 4, one Type 1 PH and one Type 3 PH are related with a serving cell. For cases 2 and 5, two Type 1 PHs are related with a serving cell. For case 3, two Type 3 PHs are related with a serving cell. 
The current PHR format allows only one PH (i.e. either Type 1 or Type 3) per serving cell. So there could be two alternatives to address the issue:

Alternative 1>
keeping the current PHR format and report only one PH per serving cell; or
Alternative 2>
introducing new PHR format enabling two PHs per serving cell. 

In order to select between two alternatives above, the following aspects should be considered:
-
To report two PHs per SCell is not aligned with the design principles of PHR;
-
To report both Type 1 PH and Type 3 PH for a SCell is not aligned with Type 3 PH reporting principle;
-
To report Type 3 PH for PCell is not aligned with Type 3 PH reporting principle;
-
The current PHR format is inherited from LTE PHR format which has been verified in the real deployments for many years;
-
To re-use LTE PHR format would considerably reduce the standardization effort.
Hence we prefer Alternative 1 above, and propose:
Proposal 1: A new PHR format to enable two PHs per serving cell is not supported in Rel-15.
Then the next question is which PH among the available PHs is reported.

For cases 1 and 4 (i.e. between a Type 1 PH and a Type 3 PH), we think Type 1 PH should be reported since the serving cell is not SRS only cell. 

For cases 2 and 5 (i.e. between two Type 1 PHs), simple approach would be to report Type 1 PH of the uplink where PUSCH transmission takes place.
One case requiring further discussion is that PUSCH are configured in both links but no PUSCH transmission occur when PHR is reported (i.e. SCell in CA). Similar ambiguity also exists in case 3 (i.e. which Type 3 PH should be reported if no SRS transmission takes place).
It should be noted that above two problems only exist in SCell. In principle, the problem that SUL try to address (i.e. UL coverage problem) is more valid for non-carrier aggregation where no other serving cell than PCell is available for uplink transmission. Considering the potential problems described above and usage scenario of SUL, we think to limit SUL only to non-UL CA case makes sense. 

Proposal 2: SUL can be configured only in non UL CA in Rel-15.
Proposal 3: Type 3 PH is not reported for the serving cell configured with SUL.
Proposal 4: Type 1 PH of the uplink with PUSCH transmission is reported.
Proposal 5: Adopt the TP in R2-1800620.
3
Conclusion
Proposal 1: A new PHR format to enable two PHs per serving cell is not supported in Rel-15.

Proposal 2: SUL can be configured only in non UL CA in Rel-15.
Proposal 3: Type 3 PH is not reported for the serving cell configured with SUL.
Proposal 4: Type 1 PH of the uplink with PUSCH transmission is reported.
Proposal 5: Adopt the TP in R2-1800620.
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