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Introduction
After preparation phase of Rel-16 NR positioning maintenance, the Draft CR proposed in [1] was agreed to be further discussed in next phase. Therefore, this document is to trigger the following RAN1 e-mail discussion assigned by RAN1 Chair [2]:
· [107-e-NR-Pos-03] Email discussion/approval on QCL information for a DL PRS resource (Aspect #3) until November 17 – Guozeng (ZTE)
Draft CR on QCL information for a DL PRS resource
In [1], it is mentioned that according to current descriptions in TS 38.214, QCL information for a DL PRS resource can be an SSB from a serving cell or non-serving cell. However, it’s not clear the SSB is transmitted from which serving cell or non-serving cell. There could be some cases that the SSB is not from the same TRP or the same frequency band as the DL PRS resource, which breaks the basis that the QCL information can facilitate the reception the DL PRS resource. The proposed correction clarifies that an SSB as the QCL information for a DL PRS resource should be from a same serving cell or same non-serving cell as the DL PRS resource.
Specification has ambiguity on which SSB should be used as QCL information for a DL PRS resource.

	[bookmark: _Toc52457777]---- Unchanged texts omitted ----
5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS associated with the same dl-PRS-ID, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a same serving or same non-serving cell as the DL PRS resource.
---- Unchanged texts omitted ----



Fist round
Companies are invited to provide their views on the following table:
	Company Name
	Yes/No
	Comments

	Nokia/NSB
	Yes, with comments
	The change seems okay in principle. It might be better to say “the same serving or non-serving cell as the DL PRS resource”

	vivo
	No
	We don’t support this change.

We didn’t recall any previous agreement saying a DL PRS resource and QCLed SSB need to be from the same cell. On the contrary, our understanding is that they can be from different cells based RAN1#98b agreement which is correctly captured in TS 38.214 on this matter.

RAN1#98b Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the following can be used (option 1 from previous related agreement in RAN1#97):
· The DL PRS can be configured to be QCL Type D with a DL Reference Signal from a serving or neighbouring cell. SSB or DL-PRS can be the QCL Type D source of DL-PRS.


Furthermore, copied the following from TS 38.300
B．2	Multiple SSBs in a carrier
For a UE in RRC_CONNECTED, the BWPs configured by a serving cell may overlap in the frequency domain with the BWPs configured for other UEs by other cells within a carrier. Multiple SSBs may also be transmitted within the frequency span of a carrier used by the serving cell. However, from the UE perspective, each serving cell is associated to at most a single SSB. Figure B.2-1 below describes a scenario with multiple SSBs in a carrier, identifying two different cells (NCGI = 5, associated to SSB1, and NCGI = 6, associated to SSB3) with overlapping BWPs, and where RRM measurements can be configured to be performed by the UE on each of the available SSBs, i.e. SSB1, SSB2, SSB3 and SSB4.


Figure B.2-1: Example of multiple SSBs in a carrier
As indicated by RAN1#98b agreement, QCL information is to assist UE to perform Rx beamforming of PRS. In this sense, PRS with PCI=5 can be QCLed to SSB3 with NCGI=6 in the above example. 
 


	Huawei, HiSilicon
	No
	We think it is allowed to configure PRS on a CC to be QCLed with SSB from another CC for the case of intra-band aggregation. This would be useful for both FR1 (timing) and FR2 (Timing and beam). The CR is not technically correct.

We only agreed that PRS and SSB will not be on the same symbol for the same cell.

	ZTE
	
	According to the comments from vivo and Huawei, an SSB for QCL information of a DL PRS resource,
· The SSB is not necessarily to be the same serving cell or the same non-serving cell as the DL PRS resource. The SSB can be one of the SSBs within the same frequency span of a serving cell (or carrier) or a non-serving cell.
· The SSB can be also from another carrier within the same frequency band.
Therefore, the draft CR may limit the scope to select the SSB.

According to the following descriptions in TS 38.300, the PCIs of SSBs transmitted in different frequency locations do not have to be unique. However, in TS 37.355, only PCI and SSB index are used to identify an SSB as QCL information.We want to check with the group whether ARFCN should be included in the QCL indication so that UE can identify an SSB uniquely?

	[bookmark: _Toc83657079][bookmark: _Toc52551244][bookmark: _Toc20387909][bookmark: _Toc29375988][bookmark: _Toc46501913][bookmark: _Toc51971261][bookmark: _Toc37231858]5.2.4	Synchronization signal and PBCH block
The Synchronization Signal and PBCH block (SSB) consists of primary and secondary synchronization signals (PSS, SSS), each occupying 1 symbol and 127 subcarriers, and PBCH spanning across 3 OFDM symbols and 240 subcarriers, but on one symbol leaving an unused part in the middle for SSS as show in Figure 5.2.4-1. The possible time locations of SSBs within a half-frame are determined by sub-carrier spacing and the periodicity of the half-frames where SSBs are transmitted is configured by the network. During a half-frame, different SSBs may be transmitted in different spatial directions (i.e. using different beams, spanning the coverage area of a cell).
Within the frequency span of a carrier, multiple SSBs can be transmitted. The PCIs of SSBs transmitted in different frequency locations do not have to be unique, i.e. different SSBs in the frequency domain can have different PCIs. However, when an SSB is associated with an RMSI, the SSB is referred to as a Cell-Defining SSB (CD-SSB). A PCell is always associated to a CD-SSB located on the synchronization raster.

	DL-PRS-QCL-Info-r16 ::= CHOICE {
	ssb-r16						SEQUENCE {
		pci-r16							NR-PhysCellID-r16,
		ssb-Index-r16					INTEGER (0..63),
		rs-Type-r16						ENUMERATED {typeC, typeD, typeC-plus-typeD}
	},
	dl-PRS-r16					SEQUENCE {
		qcl-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16,
		qcl-DL-PRS-ResourceSetID-r16	NR-DL-PRS-ResourceSetID-r16
	}
}




	OPPO
	
	We agree with the intention of the proposal, i.e., to clarify that the PRS shall be QCLed to an SSB which is from the same cell.  The wording suggested by Nokia is better.

	CATT
	
	We are open to further discuss the change based on the comments from companies above.
For ZTE’s question, we are not sure whether the sentence “within the frequency span of a carrier, multiple SSBs can be transmitted” in TS 38.300 which excerpted by ZTE means single CC case or also is applicable to multiple CC case. 

	
	
	

	
	
	



Conclusion of first round
According to the discussion in first round, two companies agreed with the Draft CR by adopting Nokia’s suggestion. While, vivo and Huawei think if we restrict the SSB can only from the same serving cell or the same non-serving cell, which precludes that the SSB can be an SSB within the frequency span of a serving cell but associated with different PCI from serving cell, or the SSB can be an SSB from another carrier for intra-band aggregation.
During the discussion, as mentioned by ZTE,  the PCIs of SSBs transmitted in different frequency locations do not have to be unique. However, in TS 37.355, only PCI and SSB index are used to identify an SSB as QCL information. Therefore, ZTE proposed to include ARFCN in the QCL indication so that a unique SSB can be identified.
Second round
Proposal  1:  Adopt following text changes in TS 38.214,
	---- Unchanged texts omitted ----
5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS associated with the same dl-PRS-ID, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a same serving or non-serving cell as the DL PRS resource.
---- Unchanged texts omitted ----



Proposal  2:  Send LS to RAN2, including the following information
· RAN2 has defined the QCL information for a DL PRS resource, where the QCL source can be an SSB. The SSB is currently indicated by a PCI and an SSB index, which might not be enough to uniquely identify an SSB provided in assistance data since  the PCIs of SSBs transmitted in different frequency locations may be the same. Therefore, it’s necessary to further include ARFCN in the QCL indication.
· RAN1 respectfully asks RAN2 to further include ARFCN in the QCL indication for a DL PRS resource if the QCL source is an SSB.

 Companies are invited to provide your views on the following alternatives,
· Alt. 1: Only adopt Proposal#1.
· Alt. 2: Only adopt Proposal#2.
· Alt.3: Adopt both Proposal#1 and Proposal#2.
· Alt.4: Both Proposal#1 and Proposal#2 aren’t necessary.
	Company Name
	Alternatives
	Comments

	Huawei, HiSilicon
	Alt.4, but
	Can accept Alt.3.
The SSB QCL feature is not in a strict sense a complete feature. There is no UE requirement difference with or without SSB QCL information. If there is PCI ambiguity in the assistance data to link SSB QCL resource, we prefer to leave it up to UE implementation, e.g. dropping the SSB QCL source or defining an internal resolution on the ambiguity.

	vivo
	Alt.4
	As we commented in the first round, our comment applies to “same serving or same non-serving cell” in original proposal. 
Given the summarized “conclusion of the first round” by the moderator, we don’t understand why proposal 1 is still being proposed to be discussed again in the 2nd round.

Again, as we commented, we don’t see any issue in current TS 38.214 and hence don’t agree with Alt.1/2/3. 

	CATT
	Alt.2
	We prefer to send an LS to RAN2 to include ARFCN in the QCL indication.



Conclusion of second round
Unfortunately, we cannot get consensus to agree the Draft CR proposed in [1]. From moderator perspective, we would like to have the following conclusion,

Conclusion: There is no consensus to adopt the Draft CR proposed in R1-2110968.
Conclusions
In this document, we have provided overview of the Draft CR proposed in [1]. The following conclusion was made during the email discussion,
Conclusion: There is no consensus to adopt the Draft CR proposed in R1-2110968.
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