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Introduction
This document captures and reports the summary of email discussion on:
[104#39][NR/IIOT] Intra UE prioritization UL Control Data (Huawei) 
      Intended outcome: Report, Identify issues, identify solutions (try to avoid stage-3 details to the extent possible)
      Deadline:  Thursday 2019-02-07
Background
In RAN2#104, based on the email discussion Report on [103b-41] Intra-UE Prioritization, several scenarios were agreed to be discussed in IIoT SI, including:
	[bookmark: _Toc528239032]5.2.2	Scenario 1: Intra-UE DL Prioritization
In this scenario, a UE has been scheduled to receive DL traffics with different priorities, corresponding to different DL assignments received sequentially, but over the radio resources overlapping in time. 
5.2.3	Scenario 2: Intra-UE UL Prioritization: Resource Conflict between Configured and Dynamic Grants
In this scenario, a UE receives a dynamic grant for uplink transmission, the associated PUSCH of which overlaps in time with reserved uplink resources activated by either Type-1 or Type 2 configured grant. According to the priority rule defined in Rel-15, dynamic grant always overrides configured grant in situations of resource conflict between them. However, this may not be desirable in some cases as configured grants are typically used to cater URLLC traffics, and it may be problematic if URLLC can be punctured by another dynamic grant. 
5.2.4	Scenario 3: Intra-UE UL Prioritization: Resource Conflict between Dynamic Grants
In this scenario, a UE sequentially receives two dynamic grants from the gNB for uplink transmission with overlapped PUSCH resources in time. For such cases, currently there is no existing mechanism or rules for the UE to determine how to handle prioritization of these two grants. 
5.2.5	Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Information and Control Information
In this scenario, a UE needs to conduct uplink transmission of control information such as SR, HARQ feedback and CSI associating to a prioritized traffic at the same time as the on-going uplink transmission of control information for other traffics with lower priority levels, to reduce the resultant latency. 
5.2.6	Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Information and Data
In this scenario, a UE needs to conduct uplink transmission of control information such as SR, HARQ feedback and CSI associating to a prioritized traffic at the same time as the on-going uplink transmission of data for other traffics with lower priority levels, to reduce the resultant latency. 



 
Although the title of this email discussion is more focused on Scenario #5, as suggested by several companies, the scope of this email discussion can be extended with Scenario #4 as well. 

Issues regarding prioritization between UL control and UL data
Quite a few papers [1-8] submitted to RAN2#104 meeting had discussions on UL prioritization between control and data. Among these contributions, some of them have considered prioritization between SR and UL Data [1][2][3][5][6][7][8]; some others have considered prioritization between HARQ feedback and UL data [2][7]; while some have considered prioritization between CSI and UL data [2][7]. Some has also considered the prioritization between MAC CE and UL data [1].

Table-1 Prioritization between L1 UL control and UL data
	
	PUSCH for eMBB
	PUSCH for URLLC

	SR for URLLC
	Scenario 5-A1
	Scenario 5-A7

	HARQ feedback for URLLC
	Scenario 5-A2
	Scenario 5-A8

	CSI for URLLC
	Scenario 5-A3
	Scenario 5-A9

	SR for eMBB
	Scenario 5-A4
	Scenario 5-A10

	HARQ feedback for eMBB
	Scenario 5-A5
	Scenario 5-A11

	CSI for eMBB
	Scenario 5-A6
	Scenario 5-A12




Table-2 Prioritization between L2 UL MAC CE and UL data
	
	UL MAC CE

	Data for URLLC
	Scenario 5-B1




In the following discussion, we use URLLC/eMBB to explain the issues, but in the real specification, there could be other means to identify different traffic, such as priority.

Potential Issue#1: Collision between SR PUCCH for URLLC and PUSCH for eMBB
According to subclause 5.4.4 of TS 38.321, the MAC layer will not instruct the PHY layer to signal the SR if the PUCCH resource for the SR transmission overlaps with a UL-SCH resource.

	As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.
1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>	start the sr-ProhibitTimer.




In case the SR is triggered by URLLC, i.e. the arrival of URLLC traffic triggers a regular BSR which triggers the SR, and at the same time the MAC entity has a UL-SCH resource for eMBB, the triggered SR cannot be sent. 


	Question#1: Should the following issue be addressed in IIoT: the SR triggered by URLLC cannot be sent if there is a UL-SCH resource for eMBB?


	Company
	Yes/No?
	Comments

	LG
	No
	BSR can be sent by using any grant. Thus, MAC entity would include the BSR into the MAC PDU transmitted via UL-SCH resource for eMBB. Therefore, we see no problem with not sending SR in this case.

	DOCOMO
	Yes
	To meet URLLC latency requirement, it is important to allow SR triggered by URLLC to be prioritized over PUSCH for eMBB. 

	Apple
	Yes
	Same understanding as DOCOMO.

	Ericsson
	Yes
	[bookmark: _Toc528856162]In NR, there is a mapping between the logical channel and the SR configuration. Since this is a high priority logical channel, it is expected that network allocate frequent PUCCH resources for the transmission of SR. The current specification introduces unnecessary latency and may lead to that the latency target of this logical channel not being met. 
Without the overlapping UL-SCH, the worst-case SR latency is the periodicity of PUCCH resources and can be, for example, 2 OFDM symbols. If the UL-SCH is slot-long with 14 OFDM symbols, the SR latency is 14 OFDM symbols due to the blocking of the UL-SCH. In the case of 15 kHz subcarrier spacing, this means a SR latency increase from 0.14 ms to 1 ms. This extra latency can be crucial to meet latency requirement of URLLC traffic in the range of 1-5 ms. 
One alternative solution to the concern for SR latency can be that network may allocate a short UL-SCH for eMBB transmissions to accommodate the periodicity of the PUCCH resource allocation for a given LCH. For example, we can have an allocation so that there is very little or no overlapping of PUCCH resources and UL-SCH. But note that the PUCCH periodicity in NR can be as low as one symbol. It would be very inefficient to have such a configuration, especially considering the additional signalling that would be needed to support multiple short UL-SCH assignments compared to a s single long UL-SCH assignment. 
With this analysis, we believe that we should address this issue by allowing SR on an overlapping UL-SCH resource.

	Nokia
	Yes
	This issue should be handled to ensure the delay requirement of URLLC can be met.

	SONY
	Yes, but
	Yes it can be addressed in IIoT, but we see the issue differently.
The URLLC/iIoT traffic must be delivered within a certain window, in our view this window is the periodicity of the URLLC traffic (i.e. configured grant periodicity). Slot is the main scheduling unit in NR, so if the periodicity of CG is equal or larger than a slot, the UE should multiplex the URLLC traffic into the DG PUSCH, where the URLLC traffic has priority over eMBB traffic during the Logical Channel Prioritization operation, and use the low spectral efficiency MCS table to provide the required reliability. In that case, there is no need to transmit SR as URLLC data can be transmitted in DG.
If the periodicity of CG and SR is less than a slot, it implies that the time window to be delivered the URLLC traffic is less than the maximum scheduling duration of NR (i.e. slot). Hence from the latency perspective the URLLC traffic cannot be multiplexed into the DG PUSCH with slot-wide duration, in this case SR could be transmitted/prioritised but we wonder if the periodicity of CG is less than a slot why SR is needed? The periodicity of CG is already very short (e.g. 2 OS) and the data can be transmitted in the next occasion or opportunity, hence, no need to transmit SR.



	NEC
	Yes
	Sending BSR in UL-SCH for eMBB may not satisfy delay requirements of URLLC, as eMBB PUSCH transmission may last more than a slot. This needs to be addressed. On the other hand, it would be also necessary to consider how big a problem is or how often it could happen. E.g., if the BSR triggered by URLLC is to be sent after the SR for URLLC, there are 2 steps unless new LCP rule is introduced (e.g., first URLLC data is prioritized over BSR) and it may take more time than (or similar to) piggybacked BSR on eMBB PUSCH. Further discussion is required.

	CATT
	Yes
	There are two criterions to study for which SR-PUCCH triggered by URLLC could take priority over PUSCH:
1) Latency: only for the case where the SR was triggered after MAC PDU assembly of the PUSCH, in which case PUSCH may include a BSR but which will not reflect the data that triggered the SR. Otherwise, if the SR was triggered before the MAC PDU assembly of the PUSCH, the PUSCH will carry the BSR that triggered the SR. And we have different view than Ericsson here as we think that an SR procedure, even starting on the first symbol of the PUSCH, taking Rel-15 processing latencies, will take longer than a single-slot PUSCH transmission to convey the BSR to gNB.
2) Reliability: even for the case where the SR was triggered before MAC PDU assembly, using a PUSCH with high MCS may be too risky in terms of re-transmissions (hence latency).

	OPPO
	Yes
	QoS of URLLC may not be satisfied if SR trigger is cancelled due to PUCCH overlapping with PUSCH or BSR MAC CE included in PUSCH.

	ZTE
	Yes
	We think it is an issue and should be addressed in IIOT.

	Panasonic
	Yes
	In order to meet latency requirement of URLLC, we think URLLC SR should be prioritized over eMBB PUSCH transmission.

	Samsung
	No
	In case that a UE with URLLC traffic will be allocated UL-SCH resource for other kinds of traffic (eMBB) on the same BWP where URLLC SR is transmitted, the prioritization reduces the delay. SR triggered immediately before the UL-SCH can be reported by the prioritization. But SR triggered immediately after the UL-SCH seems to require pre-emption in order to achieve the gain. UL pre-emption is not concluded by RAN1 yet. We think the justification depends on RAN1’s decision.

If we agree prioritization, NW does not need to reserve certain resource for URLLC such as Configured Grant Type 1. But NW could avoid the situation by use of dedicated configured grant or resource separation.

	MediaTek
	Yes
	Solutions can include multiplexing of SR with the PUSCH transmission. This could be designed by RAN1 similar to HARQ multiplexing, or alternatively a new MAC CE for SR could be introduced in RAN2 for this case.

	CMCC
	YES
	One of possible solutions could be to let SR for URLLC sent on PUCCH prioritizes PUSCH for eMBB. 

	vivo
	Yes
	TS38.321 says: 
All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly. 

According to the above description in TS38.321, there are two cases for the issue discussed in Q1:
Case1: the BS of the LCH which triggers the URLLC SR can’t be included in the eMBB MAC PDU 
In this case, the SR triggered by URLLC should not be canceled. As a result, the URLLC SR needs to be transmitted after the eMBB MAC PDU has been sent, and then URLLC BSR/data can be sent. Extra delay is introduced.

Case2: the BS of the LCH which triggers the URLLC SR can be included in the eMBB MAC PDU 
In this case, the SR triggered by URLLC is canceled. And the BS of URLLC is included in the eMBB MAC PDU which it transmitted via long duration TTI and using low reliability MCS. If the first transmission of the eMBB MAC PDU failed, HARQ retransmission will be performed which may cause extra delay.

Both case1 and 2 lead to extra latency to URLLC service when the resources for URLLC SR and for eMBB data are overlapping in the time domain. The extra latency will worsen the experience of URLLC. Hence, we prefer to prioritize the SR for URLLC in both case1 and 2.

	ITRI
	Yes
	If MAC PDU for UL-SCH is already built before URLLC data arrives and cannot include BSR MAC CE, it is important to allow SR triggered by URLLC to be prioritized over PUSCH for eMBB. However, it may be also necessary to consider how often it could happen.

	Lenovo/MotM
	Yes
	Same as other companies we also think that this issue should be addressed, in order to ensure that the latency requirements could be met for URLLC traffic.  

	Fujitsu
	Yes
	Similar views to Docomo: SR triggered by URLLC has higher priority.
Besides, SR makes more sense if indicating the arrival of IIoT data instead of indicating BSR transmission. The purpose here would be to inform the gNB of the IIoT data transmission by pre-empting the UL-SCH resource for eMBB. Specifically, instead of asking the BSR transmission resource via the SR, it makes more sense that the SR would be an indication that eMBB PUSCH would be ‘pre-empted’ by IIoT PUSCH to facilitate eMBB decoding by the gNB.

	InterDigital
	Yes
	To ensure the scheduling latency for URLLC traffic is met.

	Huawei, HiSilicon
	Yes/No
	We think it is a valid issue, but expect that it can be addressed without any RAN1 impact. Otherwise, we would like to make it to be discussed in RAN1 first, because RAN2 doesn’t have a full knowledge why and when PUCCH/PUSCH cannot be transmitted simultaneously. 

	Intel
	Yes
	We agree this issue should be addressed in IIoT to satisfy URLLC latency requirement.

	Qualcomm
	Yes
	Current SR triggering behavior causes more latency for URLLC traffic.
Resolving conflict between a (triggered) SR and a PUSCH transmission can be left to PHY.



Conclusion:

19 companies replied “yes” (including 1 “yes but”) and two companies replied “no” and 1 company replied “Yes/No”. Majorities think that the issue that the SR triggered by URLLC cannot be sent if there is a UL-SCH resource for eMBB should be addressed by RAN2.

Potential Issue#2: Collision between HARQ feedback (PUCCH) for URLLC and PUSCH for eMBB
First, RAN2 specifications seem not precluding the transmission of HARQ feedback on PUCCH when there is a UL-SCH resource. In the physical layer, as PUCCH cannot be transmitted with PUSCH simultaneously, such HARQ feedback may be piggybacked onto the UL-SCH resource if they are overlapped with each other. In such a case, a HARQ feedback for URLLC PDSCH transmission may be piggybacked onto a PUSCH resource for eMBB and therefore the latency and reliability requirement may not be able to be met.


Potential Issue#3: Collision between CSI report (PUCCH) and PUSCH for eMBB
First, RAN2 specifications seem not precluding the transmission of CSI report on PUCCH when there is a UL-SCH resource, as the transmission of CSI is only triggered in the physical layer. In the physical layer, as PUCCH cannot be transmitted with PUSCH simultaneously, such CSI report may be piggybacked onto the UL-SCH resource if they are overlapped with each other. 
Secondly, it is unclear if there is any CSI especially for URLLC. If any, a CSI for URLLC transmission may be piggybacked onto a PUSCH resource for eMBB and therefore the scheduling of URLLC may be affected.

However, potential issues #2 and #3 are more like RAN1 issues, and in the LS R2-1818795 RAN2 sent to RAN1, it states that:
	· Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel
This scenario considers a case where the resources of uplink control transmission overlaps in time with uplink data transmission relating to another traffic with either higher or lower priority. It is RAN2 understanding that this scenario should be mainly studied by RAN1, but RAN2 should be involved for analyzing the cases relating to uplink control transmission relating to SR. 




Seems RAN2 already assumed that issues#2 and #3 should be addressed in RAN1 first, and therefore RAN2 does not need to trigger the discussion for them first.


	Question#2: Do you agree that potential issue #2 and #3 should be discussed in RAN1 first, and therefore do not need to be triggered by RAN2?


	Company
	Yes/No?
	Comments

	LG
	Yes
	It’s RAN1 scope.

	DOCOMO
	Yes 
	Better to explicitly inform RAN1 to let them handle first, since RAN2 is the leading group.

	Apple
	Yes
	It should be addressed in RAN1 first. 

	Ericsson
	Yes
	Agree with the above explanation text.

	Nokia
	Yes
	Both CSI and HARQ feedback are RAN1-oriented ignaling.

	SONY
	Yes
	RAN1 should decide.

	NEC
	Yes
	RAN1 should discuss this first and then RAN2 can discuss

	CATT
	Issue#2: No
Issue#3: Yes
	Issue#2: PUSCH – HARQ-ACK on PUSCH: we think a typical case is when PUSCH is a configured grant, where gNB could take the collision risk assuming most of the time the configured grant is dropped due to no data. Such use case may not be rare if considering the higher expected configured grant density in Rel-16. For this scenario, the same latency and reliability concerns as for SR-PUSCH collision hold:
Latency: it is not reasonable to multiplex URLLC HARQ ACK in a “long” PUSCH transmission considering that if a re-transmission is needed for the URLLC LCH, the HARQ feedback should not be delayed.
Reliability: it is not reasonable to multiplex URLLC HARQ ACK in a “high-MCS” PUSCH transmission given the high risk that it requires a re-transmission.
And we think both above criterions should be discussed in RAN2.
For issue#3, CSI is not associated with any given LCH so prioritization is expected to be RAN2-agnostic.

	OPPO
	Yes
	CSI-RS and HARQ-ACK are not visible to upper layers, such collisions should be resolved by PHY. RAN2 should wait for RAN1 conclusion.

	ZTE
	Yes
	RAN1 scope

	Panasonic
	Yes
	In RAN1 AH1901, there were several discussion related to these issues. Although there was no specific agreement, in our understanding RAN1 will continue to discuss this issue in the next meeting.

	Samsung
	Yes
	

	MediaTek
	Yes
	As these aspects have a greater impact on RAN1, it ought to be discussed there. We would like to point out that these may not really be issues as a CSI report for URLLC, or a missing HARQ report would affect resource efficiency, rather than URLLC requirements.

	CMCC
	Yes
	RAN1 needs to discuss these first.

	Vivo
	Yes
	Agree with LG.

	ITRI
	Yes
	It should be discussed in RAN1 first.

	Lenovo/MotM
	Yes
	Should be first discussed in RAN1. 

	Fujitsu
	Yes
	It is RAN1 scope but if RAN1 asks RAN2 to do something (e.g. by LS), RAN2 needs discussions.

	InterDigital
	Yes
	RAN2 may further explicitly inform RAN1 about the collision issues to consider.

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	We agree this should be decided by RAN1.

	Qualcomm
	Yes
	



Conclusion:

21 companies replied “yes” and 1 company think issue#2 can be discussed in RAN2. Majorities think that potential issue #2 and #3 should be discussed in RAN1 first, and therefore do not need to be triggered by RAN2.

Potential Issue#4: Prioritization between MAC CEs and URLLC data
In TS 38.321, most of MAC Ces are with higher priority than any type of data during LCP according to the order:
	Logical channels shall be rioritized in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.



As clarified in [1], the following case could happen:
“If the length of the MAC CE, i.e. BSR and PHR is large, this will impact the transmission for URLLC. For example, when one uplink grant is received, the MAC CE is assembled firstly, and the remaining TB size is not enough for the urgent IIOT packet. Then the segmentation happens for IIOT packet which incurs delaying to the next uplink transmission opportunity the transmission of the complete packet, e.g. a sensor measurement.”


	Question#4: Should the following issue be addressed in IioT: The IioT packet is segmented and therefore delayed due to the transmission of MAC Ces (e.g. BSR) for eMBB which is of higher priority?


	Company
	Yes/No?
	Comments

	LG
	Yes
	As network cannot predict when the UE will trigger BSR/PHR, mentioned issue may be happen. It would be good to discuss how to allow URLLC data transmission with triggered BSR/PHR.

	DOCOMO
	FFS
	For deterministic and periodic URLLC traffic, gNB already knows the traffic profile, e.g. packets size, latency, reliability requirements and periodicity etc so that the segmentation may not happen. For busty traffic, since the MAC CE length is predictable, gNB’s resource allocation for URLLC should have margin considering the reliability requirement. Hence, it maybe controllable at gNB side. But we are open for further discussion, for example depending on whether the BSR MAC CE will be differentiated between eMBB and URLLC.　

	Apple
	FFS
	Agree with DOCOMO that we should first check whether the BSR MAC CE should be differentiated between eMBB and URLLC. 

	Ericsson
	Yes and No
	This is a potential issue, but can be solved through gNB implementation by checking the triggering condition of each MAC CE. 

A Regular BSR MAC CE will not be triggered, since there is a high priority data in the UE. For periodic BSR MAC CE, gNB is aware of the transmission time and can schedule additional resource for BSR MAC CE. This applies for periodic PHR report as well. 

On PHR triggered by path loss change, we believe that the network would configure a threshold value so that it is crucial to report without risking this UE’s URLLC performance or a significant impact on the interference, in other words, when this PHR is triggered, it should be more important than the URLLC data. 

	Nokia
	FFS
	Not sure if this is a corner case and if it could be solved via proper implementation. It can be investigated but complexity issues of the solutions should be taken into account.

	SONY
	Yes
	

	NEC
	Yes
	The comments above already imply some potential new mechanisms, while the issue itself might be valid on top of the current mechanism and thus should be addressed somehow.

	CATT
	Yes
	In one typical example, in order to match 802.1Qbv time slots configured across the TSN devices, configured grants matching the time intervals and payloads of the configured periodic deterministic TSN streams will be configured to carry such packets over Uu. Therefore such CG allocations should be used in priority by the targeted packets of the TSN streams provided that segmenting such packets will delay the TSN message which then may miss its e2e latency requirement. In order to avoid this the LCH such TSN streams are mapped onto should take priority even over MAC Ces.

	OPPO
	FFS
	We think we should first check whether such issue can be avoidable by gNB implementation. If the answer is negative, we can further check whether BSR MAC CE can be differentiated between eMBB and URLLC.

	ZTE
	Yes
	We think it is an issue and some study is needed on this aspect in IIOT.
For the PHR triggered by path loss change, we share the view with Ericsson that this kind of PHR is more important than URLLC data.
For the periodic BSR, we see some benefit to only allow the BSR for URLLC on the URLLC grant (e.g. BSR for each LCG can share the same LCP restrictions of the logical channels within the LCG).


	Panasonic
	FFS
	We think gNB implementation may solve this issue by giving sufficient size of grant which can include URLLC data as well as URLLC BSR. With this respect segmentation might not occur.

	Samsung
	Yes
	This is a valid issue. In order to resolve this issue by gNB implementation, gNB should always allocate additional resource for BSR and PHR. 

Since IIOT packet size is considered small, this additional resource will not be negligible. This waste will be severe for multiple configured grants for multiple IIOT traffic flows. In this case, every configured grant will have additional resource which requires unnecessary padding or padding BSR every time. Also, IIOT traffic flows would have different priorities due to different traffic characteristics. Thus regular BSR may be triggered due to periodic packet arrival when the buffer of this logical channel is empty. PHR does not have such stringent requirement on delay and reliability as IIOT/URLLC. Even though PHR is important to connection, it does not need to use IIOT/URLLC resource.

	MediaTek
	Yes
	The NW should be able to configure the priority of some LCHs above that of MAC CE for BSR. The details of how this is done needs further discussion in the WI phase.

	CMCC
	YES
	Prioritization of MAC Ces, e.g., BSR MAC CE, should be associated to the data triggering them. 

	Vivo
	FFS
	Solutions to prioritize URLLC data over BSR MAC CE triggered by low priority services needs to be discussed.
The issue that PHR occupies the URLLC grant should also be discussed.

	ITRI
	FFS
	Not sure whether the problem could be avoided by implementation or not. It would be also necessary to consider how big a problem is.

	Lenovo/MotM
	Yes 
	We consider this as a valid issue. We are not sure whether the problem can be avoided by gNB implementation, as this would lead to an inefficient resource allocation. Therefore RAN2 should study the problem and identify/evaluate other potential solutions, e.g. Prioritization of URLLC data over BSR/PHR MAC CE. 

	Fujitsu
	FFS
	We believe that C-RNTI MAC CE, CG MAC CE, BSR MAC CE and PHR MAC CE are control data, so that those Ces ought to be prioritized over any data including IioT data over UL-SCH as specified in the current LCP rule. The segmentation of IioT data is unavoidable if the TB size is insufficient. To mitigate such an unavoidable segmentation, the gNB implementation should do the best (e.g. by smart resource allocation) and meet the requirement. If we see difficulty in the gNB implementation, we are open to study this problem.

	InterDigital
	Yes
	Agree with Lenovo.

	Huawei, HiSilicon
	Yes
	Considering that the configured grants are usually tailored for those IIoT/URLLC packets, and some MAC CEs can be quite large, we tend to agree that it makes sense to have a mechanism to prioritize those IIoT packets over some MAC CEs.

	Intel
	FFS
	The issue can be investigated further considering whether this can be solved by gNB implementation and the complexity of the solutions.

	Qualcomm
	May be
	Benefits of enhancements need more analysis. For instance, over-allocation of resources including space for additional overhead may be able address this (at the cost of more overhead).



Conclusion:

11 companies replied “yes”, 9 companies replied “FFS”, 1 company replied “Yes and no” and 1 company replied “May be”. There seems an interest from companies to further discuss this case.

Any other issues you have observed for the cases in Table-1 and Table-2?
Companies can provide issues that you think should be addressed especially by RAN2 first for the cases in Table-1 and Table-2. We can finally summarize which issues should be addressed and possibly capture some issues with sufficient supports into a TP.

	Company
	Issue ID (using company name+Number, e.g. Huawei 1)
	Description of the issue 
	Comments from other companies (Support or not)

	DOCOMO
	DOCOMO 1
	If SR triggered by eMBB traffic is dropped/punctured/cancelled due to the collision with URLLC transmissions, gNB cannot detect the SR for eMBB data. It may cause unnecessary RACH procedure. 
	
Nokia: FFS. Not sure if this is a corner case where URLLC occurs so frequently such that SR of eMBB is always blocked.
[ZTE]:The similar issue (e.g. SR transmission is canceled due to LBT failure) has been discussed in NR-U, and a common solution is preferred.

	CATT
	CATT1
	Table 1 addressed SR and HARQ-ACK collision with PUSCH separately but collision between PUCCH and PUSCH where PUCCH carries both SR and HARQ-ACK should also be considered as a valid scenario.
	

	MediaTek
	MediaTek 1
	How does the UE determine if data on a LCH, and its associated SR, is for URLLC and can be ehaviorat over an existing transmission?
	CMCC: MCS table related information could be added to the RRC configuration for LCP procedure. 

	Vivo
	Vivo 1
	A PRACH triggered by one event (e.g. BFR) could be collided with an UL PUSCH (e.g. including eMBB data and URLLC data).

Note that we need to clarify what eMBB or URLLC CSI is.

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Conclusion:

4 companies have proposed different issues and there seems no strong support for these issues.

Solutions regarding prioritization between UL control and UL data
This section would capture potential solutions for the issues identified above if the answer to Q1 is yes, i.e. the issue of collision between SR and URLLC should be addressed. To avoid going into stage-3 details too much, it is suggested for companies to provide solutions from the following perspectives:
· What should be specified in MAC generally?
· What should be specified in PHY generally?
Solutions for potential Issue#1: Collision between SR PUCCH for URLLC and PUSCH for eMBB
There are at least the following solutions which can be considered for the potential issue#1, and companies can further add more solutions: 

Solution-1: The prioritization is defined in MAC. MAC should determine whether to transmit SR or PUSCH based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. PHY may not need to do prioritization between SR PUCCH and PUSCH any further.

Solution-2: The prioritization is defined by PHY. MAC should indicate PHY to send SR upon triggering any SR. MAC should also inform PHY of some information (e.g. priority) about the corresponding LCH that triggers the SR and the LCHs to be transmitted in the PUSCH. It is up to PHY to determine whether to transmit SR or PUSCH or both (if possible) based on its prioritization rule and the information indicated by MAC.

Solution-3: To be added if any.

Companies are invited to express preference on the solutions in the table below.

	Company
	Preference
	Comments

	LG
	-
	As explained, we don’t see any need of additional solution for collision between SR and PUSCH.

	DOCOMO
	Solution-2
	SR for URLLC resource is overlapped in time-domain with PUSCH for eMBB. Based on the timing relation between the time when PUSCH for eMBB is transmitted and the time when SR is triggered. In some cases, solution 1 cannot work properly. For example, assuming SR periodicity is short for URLLC, during the PUSCH transmission for eMBB, SR for URLLC is triggered, in this case physical layer should make the decision on whether to prioritize SR based on MAC layer indication and processing timeline requirement. It is preferred that one solution can handle all the case, i.e., solution-2. While we are open to further discuss other solution. 
Further discussion is needed for the following:
· UE side: 
· UE needs to know whether the triggered SR is for URLLC traffic and prioritize the SR transmission for higher priority traffic RAN2
· Depending on UE capability, it may be possible to transmit both e.g. simultaneous PUCCH and PUSCH transmission.  RAN1, and if RAN1 agree to support, then RAN4 and RAN2
· If UE cannot transmit both, then SR triggered for URLLC is prioritized; There are some ways to handle the eMBB PUSCH such as dropping with/without resuming remaining transmission, puncturing or SR is multiplexed on PUSCH. Pros and cons need to be analyzed.  RAN1
· gNB side
Detection: How to let gNB identify UE prioritize the SR for URLLC over PUSCH for eMBB  RAN2, RAN1

	Apple
	Solution-1/ Solution -2
	Both solutions are fine to us. 
· For option 1, in case of the SR triggered but the eMBB MAC PDU has been delivered from MAC to PHY, MAC should deliver the eMBB drop indication to PHY. 
· For option 2, if PHY take the job of the SR prioritization, MAC should indicate the priority of SR and MAC PDU to PHY, which is used for the prioritization handling. 


	Ericsson
	Solution-3: A mixture of both MAC and PHY
	Solution-1 alone might not be enough, because how PUCCH-SR is multiplexed on PUSCH is related with whether PUSCH carries high priority data or low priority data.
Solution-2 alone might not be efficient either, since it is beneficial for MAC to know that an SR is not sent due to PHY cancelling and so it can be sent in the next available PUCCH resource. 

Thus, a preferable solution would be that MAC decides whether SR and PUSCH can be transmitted together or not, and the priority of SR and PUSCH should be somehow passed down to PHY for proper priority handling. 

We prefer a coherent way to handle all intra-UE preemption scenarios. This aspect of the priority level of the data is also part of the discussion in intra-UE data versus data scenario, for example, it depends on if the priority level per grant is introduced, etc. 

	Nokia
	Solution-1
	The MAC can determine whether to deliver the SR to PHY, based on e.g. the comparison between the priority of the LCH that triggers the SR and priority of LCHs mapped to the MAC PDU prepared for the colliding PUSCH.

	SONY
	Solution-1
	Our understanding of Solution-1 is as follows:
The URLLC/iIoT traffic must be delivered within a certain window, in our view this window is the periodicity of the URLLC traffic (i.e. configured grant periodicity). Slot is the main scheduling unit in NR, so if the periodicity of CG is equal or larger than a slot, the UE should multiplex the URLLC traffic into the DG PUSCH, where the URLLC traffic has priority over eMBB traffic during the Logical Channel Prioritization operation, and use the low spectral efficiency MCS table to provide the required reliability. In this case, there is no need to transmit SR as URLLC data can be transmitted in DG.
If the periodicity of CG and SR is less than a slot, it implies that the time window to be delivered the URLLC traffic is less than the maximum scheduling duration of NR (i.e. slot). Hence from the latency perspective the URLLC traffic cannot be multiplexed into the DG PUSCH with slot-wide duration, in this case SR could be transmitted/ehaviorat, but we wonder if the periodicity of CG is less than a slot why SR is needed? The periodicity of CG is already very short (e.g. 2 OS) and the data can be transmitted in the next occasion or opportunity, hence, no need to transmit SR.


	NEC
	Solution-1
	but we are also fine with considering the Solution 3 from Ericsson. 


	CATT
	Solution 1 but
	We think the prioritization should be under MAC control. SR/LCH priorities comparison, as suggested by Nokia, is one criterion for prioritization. But the reliability of the PUSCH should also play a role. Per our answer to Q1, PUSCH can be faster than SR procedure to carry the BSR with one transmission (in which case comparing LCH priorities is not needed), but not reliable enough i.e. with (too) high risk of re-transmission.

	OPPO
	Solution-1
	· MAC should instruct the physical layer to signal the SR triggered by URLLC, provided PUCCH resource for such SR transmission occasion overlaps with a UL-SCH resource associated to eMBB.
· Furthermore, MAC should indicate some information to physical layer for the prioritization handling.

	ZTE
	Solution 2 with an SR canceling indication from PHY to MAC
	Compared to solution 1, We think solution 2 has less impact on specs. In addition, to inform MAC whether the SR transmission has been canceled in PHY, an SR transmission canceling indication should be introduced from PHY to MAC, which has already been discussed in NR-U and a common solution is preferred.

	Panasonic
	Solution 1
	We think MAC has a better knowledge about priority between SR and PUSCH. Solution 2 may require cross layer ehavior since MAC is not aware what has been transmitted eventually by PHY. Additionally, PHY doesn’t know about priority of user data in TB.

	Samsung
	Solution-1
	Currently UE behavior on pending SR is captured in MAC specification. We think MAC should instruct PHY to signal the SR on one collided PUCCH resource. 
Pre-emption and simultaneous PUSCH and PUCCH transmissions are being discussed by RAN1 in eURLLC. We don’t need to discuss them here.

	MediaTek
	Solution 1
	As MAC is aware of the LCH that triggered SR as well as the LCHs included in the PUSCH transmission, MAC has all the information required to decide on the transmission to prioritise. Requiring the PHY to do ehavioration would result in unnecessary coordination across the layers making the specification complex.

	CMCC
	
	If there is no ongoing PUSCH transmission, solution 1 works well. Otherwise, if MAC has sent both URLLC and eMBB data to PHY, it may be better for MAC to send the indication of the priority of SR to the PHY also for PHY to decide if pre-emption should be done.  

	Vivo
	Solution-1
	MAC is the layer traditionally responsible for priority handling and has more information to perform   priority handling than PHY.



	ITRI
	Solution-1
	Solution-1 and Solution-2 are fine to us, but Solution-2 may not be efficient. Since it is beneficial for MAC to know that an SR is not sent so it can be sent in the next transmission opportunity. Solution-3 from Ericsson are also fine to us.

	Lenovo/MotM
	Solution-1
	We think MAC has a better knowledge about priority between SR and PUSCH. Therefore ehavior should be rather handled/specified in MAC. 

	Fujitsu
	At least Solution 1
	The current procedure on the SR indication from MAC to PHY needs to be updated to achieve such an “pre-emption” indication by the SR. How to update the procedure is up to Stage-3 discussions.

	InterDigital
	Solution-1
	MAC can compare the priority of the LCH that triggered the SR and the highest priority LCH mapped to the overlapping PUSCH resource.

	Huawei, HiSilicon
	Solution-1
	MAC has the full knowledge about the priority of the logical channel which triggers the SR, so it is better to specify this in MAC instead of PHY. 

	Intel
	Solution-1
	We think solution 1 is sufficient. So far logical channel information is not available to PHY, therefore it is simpler to handle the prioritization in MAC layer which has all the information. In addition, RAN2 cannot agree on Solution 2 since it is in the PHY domain, and at most what RAN2 could do is to request RAN1 to consider if additional mechanisms in PHY may be necessary.

	[bookmark: _GoBack]Qualcomm
	Solution-2 with different priority indication
	Determination of priority of SR needs more discussion.
Resolving conflict between (triggered) SR and PUSCH transmission should be carried out in PHY.




Conclusion:

15 companies prefer solution-1, 3 companies prefer solution-2 and its variations, and 1 company prefers solution-3.

Solutions for potential Issue#2: Collision between HARQ feedback (PUCCH) for URLLC and PUSCH for eMBB
Companies can provide your solution for potential issue #2, if you think it should be discussed in RAN2 first. 

Solution-1: To be added if any.

Companies are invited to express preference on the solutions in the table below.

	Company
	Preference
	Comments

	CATT
	Solution 1
	Per our answer to Q2 we think this scenario is similar to the SR/PUSCH case and should be studied in RAN2 with prioritization addressed in MAC. And similar to the SR/PUSCH case, such prioritization should take both (LCH) priorities and latency/reliability requirements into account.  

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Conclusion:

1 company prefer solution-1 to address issue#2.

Solutions for potential Issue#3: Collision between CSI report (PUCCH) and PUSCH for eMBB
Companies can provide your solution for potential issue #3, if you think it should be discussed in RAN2 first. 

Solution-1: To be added if any.

Companies are invited to express preference on the solutions in the table below.

	Company
	Preference
	Comments

	MediaTek
	Stick to Rel-15
	For periodic CSI, follow Rel-15 baseline as CSI report is not latency critical. For aperiodic CSI, the UE should follow the latest DCI provided by the gNB. In both LTE and NR, we have tried to limit the impact of CSI scheduling in the MAC specifications, and we should continue to do so.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Conclusion:

1 company prefer to stick to Rel-15 for issue#3.

Solutions for potential Issue#4: Prioritization between MAC CEs and URLLC data
Solutions could be of stage-3 too much, but companies can add general descriptions if needed: 
Solution-1: Introduce a LCP restriction, e.g., PUSCH duration, for MAC Control Element.
Currently, LCP restrictions, e.g., allowedSCS-List, maxPUSCH-Duration, are applied only to LCH data. To ensure low latency for high priority data, solution 1 is to apply LCP restriction to MAC CE as well as LCH data so that MAC CE does not consume UL resource which can be used for high priority data transmission.

Solution 2: Based on LCH priority
Solution-X: To be added if any.

Companies are invited to express preference on the solutions in the table below.

	Company
	Preference
	Comments

	LG
	Solution-1
	Solution 1 simply extends the legacy LCP restriction to cover MAC CE, hence easy from specification point of view.

	DOCOMO
	
	MAC CE can be viewed as data, hence similar LCP handling as intra-UE data v.s. data can be adopted. E.g. by assigning appropriate priority. 

	Apple
	
	For the potential long MAC CE, e.g. PHR/BSR MAC CE, whether to transmit it on the URLLC grant can be configured. 

	Ericsson
	
	The problem can be avoided by a proper network implementation, see answer above. 

	Nokia
	Solution-1 if needed
	Restricting the types/contents of MAC CEs as well as data that can be carried by a grant could be a viable solution. However, whether such issue could be resolved via implementation should be confirmed first.

	SONY
	
	Agree with DOCOMO, similar LCP handling could be used.

	NEC
	Solution-1
	This is one possible solution direction with relatively smaller specification impact. We guess RAN2 can discuss this as a baseline and then if there is problem or it is seen as over specification, can go for other ways e.g. as other companies commented.

	CATT
	Solution 2
	Solution 1 is overkill as it excludes any MAC CE from any “short” resource, even if no URLLC LCH data is actually competing with the MAC CE in this resource. Solution 2 is more appropriate as it only addresses the case where MAC CE(s) and URLLC LCH data actually are competing for an UL grant in LCP. In such case, the prioritization should be based on the LCH priority e.g. above a configured priority threshold, such LCH takes priority over MAC CEs.

	OPPO
	
	If the problem cannot be avoided by gNB implementation, we can go back.

	ZTE
	
	Similar as solution 1, we think the BSR for each LCG can share the same LCP restrictions of the logical channels within the LCG.

	Panasonic
	Solution 1 if needed
	We think gNB implementation may solve this issue by giving sufficient size of grant which can include URLLC data as well as URLLC BSR. With this respect segmentation might not occur.

	Samsung
	
	Simply URLLC data can be prioritized over MAC CE. Otherwise, MAC CE can be prohibited to include in the URLLC grant.

	MediaTek
	Configurable by the NW
	The NW should be able to configure the priority of some LCHs to be above that of the MAC CE for BSR. The details can be decided in the WI phase.

	CMCC
	Solution 1
	Only MAC CEs defined with higher priority than PUSCH in current specification TS 383.21 needs such implementation. 

	vivo
	Solution 1 if needed
	Give different LCP priorities for eMBB, URLLC and MAC CE.

	ITRI
	
	Prioritizing URLLC data over MAC CE may be viable.

	Lenovo/MotM
	Solution 1
	There could be also other solutions, but it seems that solution 1 allows reusing the current defined LCH restriction mechanism. 

	Fujitsu
	FFS
	We would ask for what is the general assumption before looking at solutions – whether or not MAC CE is control data and ought to be prioritized over IIoT data over UL-SCH, because the solution to this Issue#4 seems to be depending on the assumption.

	InterDigital
	Solution 1 
	It’s simpler to re-use the existing R15 LCP restrictions for MAC CEs.

	Huawei, HiSilicon
	Solution 1 or others
	Can capture possible solutions in TR and further discuss them in WI phase.



Conclusion:

For issue#4, 9 companies replied “solution 1” or “solution 1 if needed” or “solution 1 or others”; 1 company replied “solution 2”, 1 company replied “Configurable by the NW” and 1 company replied “FFS”.


Solutions for other issues
Please companies provide solutions for those potential issues added in section 3.5, if you support the issues.

	Your Company
	Issue ID (using company name+Number, e.g. Huawei 1, as used in section 3.5)
	Your solutions

	DOCOMO
	DOCOMO 1
	Postpone the SR for eMBB to next possible SR occasion and physical layer indicate to MAC layer about the dropping/puncturing/cancellation so that the SR counter does not increase. 

	CATT
	CATT1
	A merge of solutions concluded for issues #1 and #2.

	MediaTek
	MediaTek 1
	LCH priority is used to determine if a new transmission can be prioritised over an existing transmission. The NW should be able to configure if an LCH can pre-empt an existing transmission or not.

	vivo
	vivo 1
	At least the PRACH triggered by BFR should be prioritized over the eMBB data. And URLLC data should be prioritized over PRACH triggered by BFR.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Conclusion:

For other issues, 4 companies proposed solutions for their proposed issues.

Issues regarding prioritization between UL control and UL control
According to contributions submitted in the last meeting, it seems that the concerned UL control signals include SR PUCCH, HARQ feedback, CSI and PRACH (for SR and BFR respectively) [2][4]. There are quite a few cases to consider all possible collisions for each two of them, as shown in Table-3 below. We are trying to list all of them here and let companies to check which of them really have issues that should be handled by RAN2 first.

Table-3 Prioritization between L1 UL control and L1 UL control
	
	SR PUCCH for eMBB
	HARQ feedback for eMBB
	CSI for eMBB
	SR PRACH for eMBB
	PRACH for BFR

	SR PUCCH for URLLC
	Scenario 4-A1
	Scenario 4-A6
	Scenario 4-A11
	Scenario 4-A16
	Scenario 4-A21

	HARQ feedback for URLLC
	Scenario 4-A2
	Scenario 4-A7
	Scenario 4-A12
	Scenario 4-A17
	Scenario 4-A22

	CSI for URLLC
	Scenario 4-A3
	Scenario 4-A8
	Scenario 4-A13
	Scenario 4-A18
	Scenario 4-A23

	SR PRACH for URLLC 
	Scenario 4-A4
	Scenario 4-A9
	Scenario 4-A14
	Scenario 4-A19
	Scenario 4-A24

	PRACH for BFR
	Scenario 4-A5
	Scenario 4-A10
	Scenario 4-A15
	Scenario 4-A20
	N/A



Any issues you have observed for the cases in Table-3?
Companies can provide issues that you think should be addressed especially by RAN2 first for the cases in Table-3. We can finally summarize which issues should be addressed and possibly capture some issues with sufficient supports into a TP.

	Company
	Issue ID (using company name+Number, e.g. Huawei 1)
	Description of the issue 
	Comments from other companies (Support or not)

	DOCOMO
	DOCOMO 1
	For Scenario 4-A1, current 38.321 subclause 5.4.4 specifies that “NOTE 1:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.” However, if left to UE implementation, if cannot ensure low latency for SR triggered for URLLC. 
	


	Ericsson
	Ericsson 1
	Except Scenario 4-A1, all other scenarios should/can be addressed by RAN1. 

However, we think Scenario 4-A1 does not happen in real deployment. To our understanding, a long PUCCH is configured for coverage purpose. If we can use short PUCCH for URLLC, then the PUCCH for eMBB should also be short. Thus, it does not happen that we need to prioritize URLLC-SR when the long PUCCH for eMBB is transmitted.
	[NEC] We tend to agree with Ericsson, while it should be confirmed by RAN1. So, we can basically support the comment and propose to ask RAN1 for confirmation/clarification.


	ZTE
	ZTE 1
	Only scenario 4-A1 can be RAN2 scope, others should be responsible for RAN1.

With the priority introduced in Q4.1, the SR collision can be treated in a similar way.
	

	vivo 
	vivo1
	
Note that we need to clarify what eMBB or URLLC CSI is.

For SR PRACH for URLLC, we want to know why the network does not configure SR for URLLC?


	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Conclusion:

3 companies mentioned that Scenario 4-A1 can be addressed by RAN2, but some mentioned that Scenario 4-A1 does not happen in real deployment and may need to be confirmed by RAN1.

Solutions regarding prioritization between UL control and UL control
Solutions for issues added in section 5.1
Please companies provide solutions for those potential issues added in section 5.1, if you have support the issue.

	Your Company
	Issue ID (using company name+Number, e.g. Huawei 1, as used in section 5.1)
	Your solutions

	LG
	LG1
	In legacy NR, if the MAC entity receives a request for a new RA procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. In the same way, for Scenario 4-A19, 4-A20 and 4-A24, it can be left up to UE implementation. The UE implementation can be applied to Scenario 4-A1. In contrast, Scenario 4-A4 and 4-A16 can be performed in parallel.
For any other scenario, it’s RAN1 scope.

	DOCOMO
	DOCOMO 1
	Similar as solutions proposed for section 4.1, still one solution to cover all cases are preferred. i.e. solution-2 that the prioritization is determined by PHY. MAC should indicate PHY to send SRs upon triggering any SRs. MAC should also inform PHY of some information (e.g. priority) about the corresponding LCH that triggers the SRs. It is up to PHY to determine which SR is prioritized based on MAC layer indication and processing timeline requirement.

	Apple
	Apple1
	We prefer to have unified principle for the prioritization handling, i.e. always prioritize the channel transmission with higher priority. 

	OPPO
	OPPO1
	We prefer to always prioritize the channel transmission with higher priority.

	Intel
	Intel1
	The benefits for “unified” solution are not clear given the UCI and channels under consideration are fairly diverse. Thus, a unified solution may imply unnecessary steps – for instance, for a case that may be resolved based on MAC inputs now would need to involve PHY as well, complicating spec as well as UE implementation.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Conclusion:

1 company mentioned that solution-2 for issue#1 (i.e. prioritization defined at PHY) can be reused, while some others prefer to do prioritization based on priority. Seems there is no converged solution for this issue.

Conclusion and Proposals

Given that there is a clear majority of companies who agree that issue#1 should be addressed by RAN2, it is proposed to capture issue#1 into TR 38.825.
For the solution for issue#1, as there is a majority of companies who prefer solution#1, it is proposed to capture solution#1 into TR.

Proposal 1: Capture into TR 38.825 the issue that the SR triggered by URLLC cannot be sent if there is a UL-SCH resource for eMBB;

Proposal 2: Agree and capture into TR 38.825 the solution to address the issue of collision between URLLC SR and eMBB UL-SCH: 
A prioritization rule can be defined to determine whether to transmit SR or PUSCH based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. 
Proposal 2a: Working assumption: the prioritization rule is defined at MAC.

For issue#2 and #3, it is proposed to leave RAN1 to discuss them.

Proposal 3: Leave RAN1 to discuss the potential issue related to collision between eMBB PUSCH and HARQ feedback or CSI report for URLLC.

For issue#4 (i.e. Prioritization between MAC CEs and URLLC data), as there is an interest and also a preference from companies to further discuss this issue, it is proposed to capture this issue into TR. For solutions, although there is quite a few companies fine with solution-1 but there is also a strong doubt from companies, so it is proposed to capture all potential solutions into the TR and RAN2 can further discuss these solutions in the WI phase.

Proposal 4: Capture into TR 38.825 the issue that the higher priority data packet is segmented and delayed due to the transmission of MAC CE, as well as the solutions: 
· Introduce a LCP restriction, e.g., PUSCH duration, for MAC Control Element;
· Based on LCH priority, e.g. LCHs with priorities higher than a threshold takes precedence over MAC CEs;
· Based on network configured priorities, e.g. networks configures the LCH priorities which should take precedence over MAC CEs. 
· Other solutions such as gNB implementation.

For prioritization between UL control and UL control, although there seems no strong interest from companies in this topic, but for those who had shown views on it, a few companies think Scenario 4-A1 are within RAN2’s scope although it is unclear whether any change is needed. It is proposed for RAN2 to further discuss whether the existing mechanism is sufficient for Scenario 4-A1.

Proposal 5: RAN2 can further discuss whether any specification change is needed for the case of a collision between SR associating to high-priority traffic and SR associating to low-priority traffic.
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