[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting#88                	R4-1811302
Gothenburg, Sweden, August 20th – 24th 2018

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion on intra-frequency measurement requirements. 
Agenda item:	7.11.4.1
Document for:	Discussion
Introduction
RAN4 has received one incoming LS from RAN1 in [1] and from RAN2 in [2]. Both LSs are addressing aspects related UE measurements and gap assistance. In this paper we discuss both LSs.
Discussion
Serving Cell Measurements
The LS from RAN2 is addressing following:
	
Agreements for BWP operation in CONNECTED mode:
[…]
6    The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).



It is RAN2 understanding that the concerned serving cell measurements can be performed using gaps when UE’s active BWP does not contain the cell defining SSB (e.g. according to what RAN4 define as "intra-frequency measurements with measurement gaps").
Additionally, RAN4 has agreed following:
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSB are also the same.
And:
The UE can perform intra-frequency SSB based measurements without measurement gaps under the following conditions:if
-	the SSB is completely contained in the downlink operating bandwidth of the UE. For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in section 9.2.5.3., and;
Based on the RAN2 agreement (October 2017) the UE will need measurement gaps in order to perform SSB-based measurement on the cell defining SSB, if the cell defining SSB is not within the UEs active BWP.
RAN4 to confirm the RAN2 understanding that the concerned serving cell measurements can be performed using gaps when UE’s active BWP does not contain the cell defining SSB.
For completeness RAN4 should also indicate that it is not only serving cell measurements that would be performed using gaps but intra-frequency measurements of the serving cell carrier. In [REF] we have provided a draft LS.
Initial Active BWP for Pattern 2 and Pattern 3
The LS from RAN1 states:
RAN1 further discussed the support of SSB-based beam management, beam failure detection and RLM and has agreed on the following: 
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.

· [bookmark: _Hlk521500560]Note: When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, SS/PBCH based RRM, RLM, and [BM] is still possible when the initial active DL BWP does not contain SS/PBCH
Figure 1 illustrates the 2 multiplexing patterns.
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Figure 1 illustration of multiplexing pattern 2 (left) and multiplexing pattern 3 (right).
Based on the RAN1 definition of the multiplexing patterns, the UE is expected to perform SSB-based RRM, RLM and [BM] measurements when the initial DL BWP is active, if the SSB and the initial DL BWP is no more than 1RB apart. Such measurements would not need gap assistance.
As the RAN1 agreement has UE impact regarding when the UE shall be able to measure the SSB-based measurement without measurement gaps, this agreement would need to be reflected in the UE intra-frequency requirements. 
Capture the measurement requirements in the intra-frequency measurement requirements section.
One way to capture such requirement would be to update the RAN4 assumptions regarding when the UE is able to perform intra-frequency measurement without measurement gaps. Currently RAN4 has defined following:
The UE can perform intra-frequency SSB based measurements without measurement gaps under the following conditions:if
-	the SSB is completely contained in the downlink operating bandwidth of the UE. For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in section 9.2.5.3., and;
Which 
The UE shall be able to perform intra-frequency SSB based measurements without measurement gaps under the following conditions:if
-	the SSB is completely contained in the downlink operating bandwidth of the UE, or
[bookmark: _Hlk521518817]-	the SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active and the SSB and the initial DL BWP is no more than 1RB apart. 
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in section 9.2.5.3., and;
Capture the requirements in 38.133.	
In [REF] we have a draft CR capturing above TP into 38.133 and in [REF] we have provided a draft LS reply. 

Cell Defining SSB-based measurements without gaps
When looking at the two incoming LSs from RAN2 and RAN1, as discussed in the former sections, one additional question arises which would need to be discussed.
According to the RAN2 decision and RAN4 gap assisted measurement agreement, a UE operating on the active BWP as illustrated in blue in figure 2, would need gaps to perform intra-frequency measurements, as the Cell Defining SSB is not within the active BWP.
However, according to the RAN1 decision, when the initial DL BWP is active the UE can measure the Cell Defining SSB without gaps.
If the situation occurs, that the UE active BWP includes the initial DL BWP, and initial DL BWP part is no more than 1RB apart from the Cell Defining SSB, would the UE in this case be able to perform SSB-based measurements on the Cell Defining SSB according to the RAN1 agreement, without gaps, assuming the overall BW (active BWP + 1RB + CD-SSB BW) is less than or equal to the UE maximum BW?
[image: ]
Figure 2 Illustration of the Cell defining SSB, additional SSB, Initial DL BWP and UE active DL BWP
Our view is that, if the overall BW is within the UE maximum BW capability, the UE can perform SSB-based intra-frequency measurements without need for gaps.
The UE shall be able to perform SSB-based measurements if the SSB is adjacent to the UE active BWP provided that the UE active BWP includes the initial DL BWP, and initial DL BWP part is no more than 1RB apart from the Cell Defining SSB.

Conclusion
RAN4 has received one incoming LS from RAN1 in R4-1809613 and from RAN2 in R4-18109629. Both LSs are addressing aspects related UE measurements and gap assistance. In this paper we addressed the aspects in the LSs and provided the necessary CR and reply LSs.
1. RAN4 to confirm the RAN2 understanding that the concerned serving cell measurements can be performed using gaps when UE’s active BWP does not contain the cell defining SSB.
1. Capture the measurement requirements in the intra-frequency measurement requirements section.
1. Capture the requirements in 38.133.	
1. The UE shall be able to perform SSB-based measurements if the SSB is adjacent to the UE active BWP provided that the UE active BWP includes the initial DL BWP, and initial DL BWP part is no more than 1RB apart from the Cell Defining SSB.
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