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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In NR Rel-16 TEI, a CR [1] was endorsed to handle the collision between PDSCH DMRS symbol and LTE CRS symbol, which shifts the PDSCH DMRS by ONLY 1 symbol if the PDSCH duration is 10 symbols.  However, in current specification, PDSCH DMRS symbol can be also shifted due to a collision between NR PDSCH DMRS and NR PDCCH. It is unclear whether both kinds of collisions can occur for one scheduled PDSCH and what the exact number of symbols is shifted for DMRS. More details of analysis can be found in [2]. A CR in [3] is proposed to clarify the applicable scheduling cases for the DMRS shifting, which should meet the following conditions
· the PDSCH duration  symbols (existing condition)
· the PDSCH starts from the 5th symbol in a slot (new condition)
· The UE is not expected to be configured with a search space set associated with a CORESET that collides with the resulting symbol of the front-loaded DM-RS of the PDSCH allocation. (new condition)

Discussions 
Question 1-1: Whether shall a UE capable of DMRS 1-symbol shift for DSS support the following scheduling cases?
· Case 1:  the PDSCH DMRS at symbol #k collides with both NR PDCCH symbol and LTE-CRS symbol and there is also LTE-CRS at symbol #k+1, as illustrated in the following figure where k=0.


· Case 2: the PDSCH DMRS at symbol #k collides with LTE-CRS symbol only (or NR PDCCH symbol only) and there is also NR PDCCH (or LTE-CRS) at symbol #k+1, as illustrated in the following figure where k=4.
[image: C:\Users\l00380584\AppData\Roaming\eSpace_Desktop\UserData\l00380584\imagefiles\EB19572F-0809-4D07-B136-A48DE1B31E9D.png]
Companies’ views are welcome.
	Company
	View

	MTK
	Yes, and we support Option 2 from [2]:
· Option 2: A UE handles the collision between DMRS and CORESET first. Then the UE checks whether a PDSCH DMRS symbol collides with a CRS symbol. After the both DMRS shifts due to the collisions, the UE does not check collision between DMRS symbol and CRS symbol any longer.


	vivo
	Our understanding is that NW should avoid a configuration with which the resulted DMRS location after shifting ties with the order of executing the two DMRS shifting operations. We also don’t think that NW should provide a configuration with which DMRS/CRS collision still exists after DMRS shifting.

	Ericsson
	We agree with vivo, this seem to be a erroneous NW implementation. 

	
	

	
	

	
	



Question 1-2: If yes to Q1-1, what is the exact UE behavior? For example, what is the processing order between the two specified collision handlings? Whether a UE should perform each collision handling only one time or should perform iteration of both collision handlings until no collision is found by either of the two collision handling procedures?

Companies’ views are very welcome.
	Company
	View

	MTK
	-	[Step1] : Check the collision based on the rule of Coreset position
-	[Step2] : Check the collision based on the rule of LTE CRS position
Finally, derive the position of DMRS symbol

	Moderator
	Thank you very much for your feedback. Let’s see whether we could have consensus on the order. If not, maybe better to just clarity that the concerned cases are not allowed. It would also not cause any change to your current UE implementation.

	
	

	
	

	
	

	
	



Question 1-3: If no to Q1-1, would the following proposal be sufficient to preclude the two scheduling cases?
Proposal: For DSS, the start symbol of the PDSCH duration  with mapping type B is only the fifth symbol in a slot. Besides, the UE is not expected to be configured with a search space set associated with a CORESET that collides with the resulting symbol of the front-loaded DMRS of the PDSCH allocation.

Companies’ views are welcome.
	Company
	View

	Ericsson
	Not sure we need to capture a NW misconfiguration in the spec as the implementation will avoid this. 

	
	

	
	

	
	

	
	

	
	



Question 1-4: If no to Q1-1, would the CR [3], as copied below, be acceptable?

	TS 38.211
[bookmark: _Toc19796503][bookmark: _Toc26459729][bookmark: _Toc29230379][bookmark: _Toc36026638][bookmark: _Toc45107477][bookmark: _Toc51774146][bookmark: _Toc98419688]7.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
For PDSCH mapping type B

[bookmark: _Hlk25169508]-	if the PDSCH duration   OFDM symbols for normal cyclic prefix or  OFDM symbols for extended cyclic prefix, and the front-loaded DM-RS of the PDSCH allocation collides with resources reserved for a search space set associated with a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and until no collision with any CORESET occurs, and
-	if the PDSCH duration  is 2 symbols, the UE is not expected to receive a DM-RS symbol beyond the second symbol;
-	if the PDSCH duration  is 5 symbols and if one additional single-symbol DMRS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th symbol when the front-loaded DM-RS symbol is in the 1st symbol of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted;
-	if the PDSCH duration  is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix: 
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted;
-	if the PDSCH duration   OFDM symbols, the UE is not expected to receive the front-loaded DM-RS beyond the 4th symbol;
-	if the PDSCH duration  is 12 or 13 symbols, the UE is not expected to receive DM-RS mapped to symbol 12 or later in the slot;
-	for all values of the PDSCH duration  other than 2, 5, and 7 symbols, the UE is not expected to receive DM-RS beyond the :th symbol;
-	if the PDSCH duration  is less than or equal to 4 OFDM symbols, only single-symbol DM-RS is supported. 
[bookmark: _Hlk26363339]-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols starting from the 5th symbol in a slot 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. The UE is not expected to be configured with a search space set associated with a CORESET that collides with the resulting symbol of the front-loaded DM-RS of the PDSCH allocation.
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 >



Companies’ views are welcome.
	Company
	View

	Qualcomm
	Isn’t it sufficient to conclude: “RAN1 did not discuss the case where  shall be incremented due to PDSCH DMRS overlap with CORESET and LTE CRS”?

	Nokia, NSB
	The break-down of the single bullet would seem to look as below:
-------
-	if 
-	the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, 
-	the PDSCH duration  symbols starting from the 5th symbol in a slot 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.
-	The UE is not expected to be configured with a search space set associated with a CORESET that collides with the resulting symbol of the front-loaded DM-RS of the PDSCH allocation.
-------
The first change seems to limit the incrementation of  to only the case of starting symbol being the 5th symbol. So the incrementation would not any longer apply if the start symbol is an earlier symbol. Wouldn’t this be a functional modification of the feature? Also what would the PDSCH allocation of 10 symbols that starts later than the 5th symbol look like? Wouldn’t that be an incorrect allocation as the last symbol of the allocation would end up to the next slot.
I assume the second change aims to say that after the incrementing of  the CORESET should not collide with DM-RS. Wouldn’t this alone suffice?
I tend to think that the spec change proposed is somewhat heavy a solution to the indicated problem.

	vivo
	Same view as Qualcomm, we prefer to draw a generic conclusion. E.g., NW should avoid a configuration in which the resulted DMRS location after shifting varies depending on the order of executing the two DMRS shifting operations. Qualcomm’s proposal is also ok.

	Apple
	In principle, we agree with QC and Nokia that any proposed change/conclusion should not be a major impact to specification. Especially, from UE perspective, no new behavior is acceptable.
Considering above and on similar line as QC and Nokia commented, we can consider following 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 

	Moderator
	Thank you all for your replies.
@Qualcomm, your proposal seems not to preclude the case 2 illustrated in Q1-1. Do you mean the UE should be capable of handling the two collision one after the other?
@Nokia, the second change in the draft CR only precludes the case 2 illustrated in Q1-1 but does not preclude the case 1. For a UE implemented with prioritized handling of LTE-CRS collision, the consequential DMRS symbol is symbol#1. But for a UE implemented with prioritized handling of PDCCH collision, as MTK prefers, the consequential DMRS symbol is symbol#2. To preclude case 1, the CR proposes the first change. Regarding your question “Wouldn’t this be a functional modification of the feature?”, I feel no modification because this scheduling with 10-symbol duration and starting symbol at the fifth symbol is the only target scheduling scene to introduce the DMRS shift in R16 TEI. Additionally, it only impacts on DMRS shift rather than precluding gNB from scheduling 10-symbol duration and starting symbol at the third or fourth symbol which does not trigger any DMRS collision. Regarding question “Also what would the PDSCH allocation of 10 symbols that starts later than the 5th symbol look like? Wouldn’t that be an incorrect allocation as the last symbol of the allocation would end up to the next slot.”, I feel it is an error case that has been precluded since Rel-15 by the definition of PUSCH mapping type B, e.g. it is one slot scheduled only.
@Apple, vivo, the CR does not introduce new UE behavior but more clarification on the applicable scheduling cases because it just clarifies what scheduling cases should be avoided. From UE perspective, would such clarification be better to be captured by spec text rather than a conclusion in chair’s note?

	Qualcomm
	We think Apple’s proposal above is a good way to go. 
To moderator, we think our previous statement covers the case 2. However, we agree that the precise wording is preferred and hence we think Apple’s proposed conclusion is good to adopt.

	ZTE
	We agree that the concerned cases can be treated as error case, and ok with Apple’s suggestion. 

	Ericsson
	We support capturing the intended behaviour in chairman notes and are ok with Apple’s suggestion. 



[2nd round: ]
Conclusions
[bookmark: _GoBack]Proposal:
	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
· Capture the bullet above in Rel-18 spec
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Appendix

-	if 
-	the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, 
-	the PDSCH duration  symbols starting from the 5th symbol in a slot 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.
-	The UE is not expected to be configured with a search space set associated with a CORESET that collides with the resulting symbol of the front-loaded DM-RS of the PDSCH allocation.

Microsoft_Visio_Drawing.vsdx
Symbol index
2
3
1
4
6
7
8
9
5
0
12
13
11
10






4-port LTE CRS
PDSCH Type B with 10 symbols











CORESET

DM-RS

CRS

PDSCH data











CORESET











CORESET
gNB
UE



image2.png
‘Symbol index |

2pontL7E Crs [N ] ] ]

sym0 [ om1 [ som2 [ sm3 [ sm4 [ sm5 [ sm6 [ om7 | sm8 [ ams [am10 |

- crs -

[C_JouRs

[ PoscH cata PDSCH Type B with 10 symbols JE—





image3.wmf
l


oleObject1.bin

image1.emf
Symbol index 2 3 1 4 6 7 8 9 5 0 12 13 11 10

4-port LTE CRS

PDSCH Type B with 10 symbols

CORESET

DM-RS

CRS

PDSCH data

CORESET

CORESET

gNB

UE


