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1. Introduction
In this contribution, we discuss our views related to the CR discussion in [1]  about whether and how to handle the scenario when NR DPSCH DMRS collides with LTE CRS and NR PDCCH. In RAN1#114 [2], following conclusion has been made:

Conclusion
RAN1 did not discuss the following cases and therefore,
· UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET
· Discuss in future meeting whether spec change is needed. If so which release

In this contribution, we provide our view on whether and what specification change is needed to implement the conclusion from RAN1#114.
2. Discussion
Based on the conclusion in the last meeting, it is clear that there is a clarification to UE behavior for not handling the collision cases including:
·  shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET

However, whether it is needed to implement in this behavior in the specifications is still open. In our view, since the conclusion was made and was agreeable to the companies involved in the discussion, so we think that it is reasonable to also capture this update in the specification. 

Proposal 1: Capture the following conclusion in RAN1 specifications:
· UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET

[bookmark: _Toc19796503][bookmark: _Toc26459729][bookmark: _Toc29230379][bookmark: _Toc36026638][bookmark: _Toc45107477][bookmark: _Toc51774146][bookmark: _Toc98419688]In [3], a CR was proposed to capture an update to TS 38.211. In principle, we think that such update could be reasonable. However, to specifically capture both the cases, as described in the conclusion, we think following CR update could more clearly capture the exact conclusion:




Proposal 2: Introduce the following update to TS 38.211 to capture the conclusion from RAN1#114 on NR PDSCH DMRS collision with LTE CRS:

7.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
For PDSCH mapping type B
< Unchanged parts are omitted >
-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots . and the UE is not expected to be configured with a search space set associated with a CORESET that 
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation before  is incremented
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation after  is incremented

The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
< Unchanged parts are omitted >



3. Conclusions
In this contribution, we provide proposals on specification change is needed to implement the conclusion from RAN1#114 regarding NR PDSCH DMRS collision with LTE CRS:
Proposal 1: Capture the following conclusion in RAN1 specifications:
· UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET

Proposal 2: Introduce the following update to TS 38.211 to capture the conclusion from RAN1#114 on NR PDSCH DMRS collision with LTE CRS:

7.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
For PDSCH mapping type B
< Unchanged parts are omitted >
-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots . and the UE is not expected to be configured with a search space set associated with a CORESET that 
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation before  is incremented
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation after  is incremented

The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
< Unchanged parts are omitted >
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