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1. Introduction
This is the kick-off of the offline discussion #13:

R2-1804223
LS on Simultaneous PDSCH Reception with System Information (R1-1803541; contact: Qualcomm)
RAN1
LS in
Rel-15
NR_newRAT-Core
To:RAN2

Working assumption:

· While UE acquires SI upon being triggered by Paging DCI

· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol

· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2216 for FR1, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH
· The first two bullets always apply in FR2
· =>
Offline discussion to consider how this would impact our specs and how we could reply to RAN1. (Offline discussion #13, Qualcomm)
Companies are requested to provide their view until 18th of April, 2018.
2. Discussion
1.1. Background of RAN1 agreement 

As indicated in [1], the intention of RAN1 agreement is to reduce cost on UE implementation while the overall impact to the system is expected to be minimal due to the infrequency of paging occasions and system information updates.

Note that current LTE TS 36.213 [2] has similar requirement: 
“When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the UE is not required to decode a PDSCH on the primary cell indicated by a PDCCH/EPDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.”
As indicated in [1], RAN1 extended the above LTE restriction to SI-RNTI due to following 2 reasons:

1. The flexible scheduling in NR: unlike LTE, PDCCH and the PDSCH scheduled by the PDCCH may not in the same subframe.

2. Unicast PDSCH and broadcast SI reception may use different RX beams. It requires UE to use some duration for beam switch, which means UE may not be able to ensure same simultaneous transmission/reception across the broadcast and unicast beams. 
1.2. Impact on ETWS/CMAS reception
During discussion, some company raised a concern on what is the consequence on ETWS/CMAS reception during emergency call, while some companies thought current RAN1 agreement didn’t forbid a UE from prioritizing a C-RNTI PDSCH over the SI-RNTI PDSCH if the emergency call should be prioritized, besides, smart network scheduler can address the issue by not to schedule emergency call data while PWS SI is being sent.
Question 1: whether the RAN1 agreement will impact ETWS/CMAS reception
Please provide your view on question 1.  

	Company
	Yes or no
	Remark

	Qualcomm
	No (impact is minimal)
	We think this RAN1 agreement doesn’t forbid a UE from receiving ETWS/CMAS, and its impact to the system is expected to be minimal due to the following 2 reasons:

1. Smart network scheduling can avoid the overlapping between C-RNTI PDSCH and the ETWS/CMAS carried by SI-RNTI PDSCH
2. ETWS/CMAS reception is quite infrequent.

	Nokia
	Yes
	We do not think it makes sense to compare SI-RNTI + C-RNTI here with RA-RNTI + C-RNTI in LTE as both RAR and UL grant via C-RNTI gives unicast grant. 

Note that RA-RNTI + C-RNTI is not required in LTE, but SI-RNTI + C-RNTI is, as specified in 36.302. If to follow LTE, SI-RNTI + C-RNTI shall be supported, esp. as it impacts ETWS/CMAS receiption. 
"Reception Type"

Physical Channel(s)
Monitored
RNTI

Associated
Transport Channel

A

PBCH

N/A

BCH

B

PDCCH+PDSCH

SI-RNTI

DL-SCH

B1

PDCCH+PDSCH

SI-RNTI (Note 11)

DL-SCH

C

PDCCH+PDSCH

P-RNTI

PCH

D

PDCCH+PDSCH

RA-RNTI (Note 3)

DL-SCH

Temporary C-RNTI (Note 3) (Note 4)

DL-SCH
(PDCCH/EPDCCH) +PDSCH

C-RNTI and Semi-Persistent Scheduling C-RNTI

DL-SCH 


	Ericsson
	Yes
	In practice we would expect the L1 implementation of the UE to be not aware of the currently running applications, such as emergency calls. 

We also are not sure how feasible it is for the eNB to avoid scheduling emergency calls during PWS/ETWS events.

We also agree with Nokia that the comparison of SI-RNTI + C-RNTI to RA-RNTI + C-RNTI does not make much sense.

	Intel
	No
	We agree with Qualcomm that this can be solved by smart network scheduling.  Furthermore, RAN2 has also agreed that network can provide the SI Update in RRC Connected via dedicated signalling as follow:

Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network

	Vivo
	No
	We agree with Qualcomm that the collision can be resolved by the network implementation.

	MediaTek
	No
	We think that the RAN1 working assumptions do help reduce UE complexity and we should follow them, i.e., UE needs not to monitor both C-RNTI PDSCH and SI-RNTI PDSCH if these two are (partially) overlapped.

Notice that as QC explained, the concern in NR (unlike LTE) is that the reception of unicast PDSCH and broadcast SI may use different RX beams. Our understanding is that UE cannot assume that the gNB always send SI and unicast from the same beam.

Then we in general agree to QC’s comments on the discussion points in the document.



	Qualcomm 2
	
	· Response to Nokia’s concern:

“We do not think it makes sense to compare SI-RNTI + C-RNTI here with RA-RNTI + C-RNTI in LTE as both RAR and UL grant via C-RNTI gives unicast grant. ”

[Qualcomm] The LTE restriction on RA-RNTI +C-RANTI is just list for information. As indicated in [1] and comments from Intel and MediaTek, NR has to consider the impact of new PHY features, e.g. different RX beams. SI-RNTI PDSCH is broadcast tranmission and thereby RX beam would be common for all UEs, while C-RNTI PDSCH is dedicated transmission and therby RX beam would be UE specific. Thus, those 2 beams wouldn’t be the same at least in FR2 and so it’s simply impossible for the UE to receive both of them simultaneously and this is the fact and RAN2 should live with that fact. 

“Note that RA-RNTI + C-RNTI is not required in LTE, but SI-RNTI + C-RNTI is, as specified in 36.302. If to follow LTE, SI-RNTI + C-RNTI shall be supported, esp. as it impacts ETWS/CMAS receiption. ”
“The combinations to be captured in 38.202 which is now RAN1 spec.”

[Qualcomm] To be honest, we are not sure why you wanted to discuss RAN1 spec. But it seems an outdated 38.202 is used for justification. The latest 38.202 (v15.1.0) has captured this agreement as highlighted parts shows:

Table 6.2-2: Downlink "Reception Type" Combinations
UE capability

Supported Combinations 

Comment

PCell

PSCell

SCell

1. RRC_IDLE

A + B + C1 + D0
2. RRC_INACTIVE

A + B + C1 + D0
3. RRC_CONNECTED

All UEs

 A + C0 + (B and/or D0 or D1)  + E + F + G + H + J0 + J1 + J2
A + C0 + (B and/or D0 or D1)  + E + F + G + H 

+ J0 + J1 + J2
D1 + F + G + H 

+ J0 + J1 + J2
Note 1

Note 1:
UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless the SI TBS ≤ 2216 in FR1.
And also in Sanya, RAN1 has agreed the below CR in 38.214:

Agreements:

· Adopt the corresponding text proposals:

----- Text proposals for 38.214, 5.1.1.1 -----

For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Subclause 7.3.1.4 of [4, TS 38.211], subject to the DMRS reception procedures in Subclause 5.1.6.2.
<unchanged text omitted>

The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, or SI-RNTI and (Qm) > 2.
----- End of Text Proposal -----
· Response to Ericsson’s concern:

In practice we would expect the L1 implementation of the UE to be not aware of the currently running applications, such as emergency calls. 

[Qualcomm] We are not aware any companies proposed to rely on UE being aware of running applcation to resolve the issue. Instead, we only collected serveral solutions relying on smart gNB to resolve the issue.   

We also are not sure how feasible it is for the eNB to avoid scheduling emergency calls during PWS/ETWS events.

[Qualcomm] Based on current discssion, at least the following approaches can be used for network to resolve this issue:

1. Smart network scheduling because gNB knows what services are ongoing. 
2. Dedicated signaling for SI acquisition as Intel indicated.
3. Send PWS/ETWS with TBS <2216 at FR1
We also agree with Nokia that the comparison of SI-RNTI + C-RNTI to RA-RNTI + C-RNTI does not make much sense. 

[Qualcomm] as we explained to Nokia above, the latest RAN1 spec (38.202/38.214) had captured this RAN1 agreement.



Observation 1: 4 companies (Qualcomm, MediaTek, Intel and vivo) think the RAN1 agreement of simultaneous PDSCH Reception with SI had no (or minimal) impact of ETWS/CMAS reception, while 2 companies (Nokia and Ericsson) think it will impact ETWS/CMAS reception.

Observation 2: Current RAN1 spec (TS38.202) has captured the RAN1 agreement  of simultaneous PDSCH Reception with SI, and RAN1 also agreed the CR for TS38.214 to capture this agreement.
1.3. Impact on UE capability
During discussion, some company thought a capability bit could be defined to indicate to gNB whether UE supports simultaneous reception of C-RNTI PDSCH and SI transmission. Only when UE doesn’t support this simultaneous reception capability, network needs to perform scheduling to avoid performance loss. Companies are invited to provide your view on question 2.

Question 2: whether a capability bit defined to indicate to gNB whether UE supports simultaneous reception of C-RNTI PDSCH and SI transmission
	Company
	Yes or no
	Remark

	Qualcomm
	No for FR2
	For FR2, it doesn’t make sense to introduce such UE capability because it is almost impossible to support the simultaneous SI + C-RNTI PDSCH reception due to RX beam switching. For FR1, maybe we can introduce such capability, but no strong opinion.


	Nokia
	No
	All ETWS and CMAS capable UEs shall support it. No need to have separate capability for simultaneous C-RNTI/SI-RNTI reception.

	Ericsson
	No
	Agree with Nokia.

	Intel
	No for FR2
	Agree with Qualcomm. For FR1, we should just follow the RAN1 working assumption depending on the TBS of the SI-RNTI PDSCH.

	Vivo
	Yes (Depending on the UE capability indication)
	Now the situation is whether we allow a UE to support the ETWS and CMAS without supporting the simultaneous reception of C-RNTI PDSCH and SI-RNTI PDSCH. If this type of UE is not allowed, maybe RAN2 can clarify that the simultaneous reception is required for ETWS and CMAS capable UE.


Observation 3: most companies think that introducing capability to indicate the simultaneous reception of C-RNTI PDSCH and SI transmission is not required at least in FR2.
1.4. Other RAN2 impact?

Companies are invited to provide your view on any other RAN2 impacts:

Question 3: any other RAN2 impact?

	Company
	Remark

	Nokia
	The combinations to be captured in 38.202 which is now RAN1 spec.

	Qualcomm
	Response to Nokia’s above concern: as we commented above, the latest 38.202 and 38.214 has captured the RAN1 agreement we discussed.  


3. Summary
Observation 1: 4 companies (Qualcomm, MediaTek, Intel and vivo) think the RAN1 agreement of simultaneous PDSCH Reception with SI had no (or minimal) impact of ETWS/CMAS reception, while 2 companies (Nokia and Ericsson) think it will impact ETWS/CMAS reception.

Observation 2: Current RAN1 spec (TS38.202) has captured the RAN1 agreement of simultaneous PDSCH Reception with SI, and RAN1 also agreed the CR for TS38.214 to capture this agreement.
Observation 3: most companies think that introducing capability to indicate the simultaneous reception of C-RNTI PDSCH and SI transmission is not required at least in FR2.

Proposal: RAN2 doesn’t send response to RAN1 because RAN2 doesn’t converge on the RAN2 impacts on this RAN1 agreement.
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