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1 Introduction
During RAN#91-e, there were already some discussions if some more focus (or potential down-scoping) of the URLLC/IIoT WI would be needed, but then it was discussed that the RAN WG should be given still time during Q2/2021 to progress and look at the progress in RAN#92-e. 
Clearly, there has been some good progress in the April & May RAN WG meetings, but there seems to be still a long way to go before being able to complete the WI in time. Therefore, we provide the rapporteur views on the situation of the Rel-17 URLLC/IIoT WI [1] in this contribution. 
The document is structured as follows: 
· Section 2 discusses the progress in RAN1 (and specifically of RAN1-led objectives) and potential needed down-scoping. 
· Similarly, Section 3 focuses on RAN2-led topics and potentially needed focusing there.
· The discussions including the related proposals are summarized in section 4. 

2 Discussion on status of RAN1-led WI objectives

2.1 UE feedback enhancements for HARQ-ACK (RAN1 AI 8.3.1.1) 
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
0. UE feedback enhancements for HARQ-ACK [RAN1]



RAN1 discussed 6 different study areas during RAN1#104bis-e (April 2021, Moderator summary in [2]) and the discussions during RAN1#105-e (May 2021, Moderator summary in [3]) had been limited to two focus areas (based on RAN1 chairman guidance). From rapporteur perspective (and RAN1 moderator / feature lead perspective), the following can be noted on the on the current status of this WI objective: 
· RAN1 agreed to support 4 of 6 of the earlier identified study areas, where for each of the agreed areas the related scheme or method to support the intended enhancement had been down-selected. This includes:
· Deferring SPS HARQ-ACK dropped due to TDD specific collisions until a next available PUCCH in Rel-17 based on semi-static configuration of slot format
· First related additional design decisions are in place (from RAN1#104bis-e)
· But several technical design decisions are still pending requiring still some RAN1 work. 
· Sub-slot based PUCCH repetition (incl. dynamic repetition factor indication)
· A few additional design decisions are still needed (but there seems to be a very good chance to complete this in Rel-17)
· Type 1 HARQ-ACK codebook for sub-slot based PUCCH configuration
· Only a single technical design decision (slot- vs. sub-slot based TDRA grouping) is still pending as further enhancements have been precluded. Therefore, only minor effort will still be needed to successfully complete this feature in Rel-17. 
· PUCCH carrier switching (at least for HARQ-ACK) based on two different operation principles, namely (a) based on dynamic indication in DCI scheduling a PUCCH and (b) semi-static configuration using on RRC configured PUCCH cell timing pattern of applicable PUCCH cells 
· The majority of detailed design decisions in RAN1 are still pending (requiring quite some RAN1 work)
· Further on the 5th study area, RAN1 was able to agree during RAN1#105-e on a RAN1 working assumption on the support of HARQ-ACK re-transmission in Rel-17 including two different schemes:
· Enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16)
· One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB
· Some detailed design decisions as well as the potential interaction of the two schemes are still pending. Therefore, still quite some RAN1 work will be needed to complete this feature within the Rel-17 timeframe. 
· On the 6th study area, namely SPS HARQ-ACK skipping and SPS HARQ-ACK payload size reduction (for skipped & non-skipped SPS PDSCH) there is no RAN1 decision on the support in place. 
· This topic had not been on the agenda / discussion during RAN1#105-e. 
· The following related features are still up for discussion in RAN1 (based on earlier RAN1 agreements): 
1. ACK skipping for SPS PDSCH
· Note: this alternative assumes inherently no identification of a skipped SPS PDSCH by the UE
2. NACK skipping for SPS PDSCH
· Note: this alternative assumes inherently no identification of a skipped SPS PDSCH by the UE
3. SPS HARQ bundling / compression
· Rapporteur note: There are plenty of different options and sub-schemes discussed by different companies. 
4. HARQ-ACK disabling /skipping for certain SPS configurations
· Note: The skipping / disabling is higher-layer configured per SPS configuration

As can be seen from the status above, there will be still quite some work in this area (for some features less, for some more) to complete all these in Rel-17. To not waste too much additional time on the overall discussions on the support on additional features (as from the 6th study area), it is proposed that RAN plenary giving some guidance on this. 

Observation 1: RAN1 achieved rather reasonable progress on five out of six RAN1 study areas of HARQ-ACK enhancements for URLLC/IIoT. RAN guidance on the handling of the sixth study area of SPS HARQ-ACK skipping and SPS HARQ-ACK payload size reduction could help RAN1 to finalize the feature specifications on HARQ-ACK enhancements overall in the Rel-17 timeframe. 

Looking at the 6th study, based on rapporteur / RAN1 moderators understanding, three of these features have a similar operation mode, namely simple skipping of SPS HARQ-ACK reporting in PUCCH in case only such skipped SPS HARQ-ACK is to be transmitted based on either (i) if the HARQ-ACK is ‘ACK’ (for ACK skipping), (ii) if the HARQ-ACK is ‘NACK’ (for NACK skipping) or (iii) if the SPS configuration is configured for SPS HARQ-ACK skipping. These three features similar in nature seem to have little specification impact and would not require extensive discussions in RAN1 after having a potential agreement on the generic support in place. 
In contrast, the views of different companies on how the SPS HARQ-ACK bundling / compression could be operated are rather diverging and there seems to be no common understanding on what ‘SPS HARQ-ACK bundling / compression’ actually could look like in the end. It is to be noted, that especially these discussions and decision to have a common view on the meaning / interpretation of a feature seem to require most time & effort. Therefore, looking at the overall load for this WI overall in RAN1 and the needed work still on the other already agreed to be supported features, the completion of at least the SPS HARQ bundling / compression seems to be rather questionable. 

Therefore, the following two options could be considered by RAN to manage the related workload in RAN1:
· Option 1: RAN to guide RAN1 to exclude the study area of SPS HARQ-ACK skipping and/or payload size reduction from further discussions in RAN1. 
· Option 2: RAN to guide RAN1 to exclude SPS HARQ-ACK bundling / compression from further discussions in RAN1. 

Proposal 1: To manage the workload of Rel-17 URLLC/IIoT HARQ-ACK enhancements in RAN1, RAN to consider the following options: 
· Option 1: RAN to guide RAN1 to exclude the study area of SPS HARQ-ACK skipping and/or payload size reduction from further discussions. 
· Option 2: RAN to guide RAN1 to exclude SPS HARQ-ACK bundling / compression from further discussions. 

From Nokia perspective, we think that we could give the three different SPS skipping schemes still a chance in RAN1 as only a single decision on the support would be needed. The specification impact of this schemes is rather minor and no real follow-up decisions would be needed. Therefore, Nokia would suggest RAN to go with Option 2 here. 

 
Proposal 2: To manage the workload of Rel-17 URLLC/IIoT HARQ-ACK enhancements in RAN1, the topic of SPS HARQ-ACK bundling / compression should not be discussed in RAN1 any further. 

2.2 CSI feedback enhancements (RAN1 AI 8.3.1.2)
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
· UE feedback enhancements for HARQ-ACK [RAN1]
· CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI 



From RAN1 #102-e meeting, RAN1 has been studying three different areas under CSI feedback enhancements for URLLC, and only very limited progress has been achieved in the topic. The following summarizes the discussion/status of this work after each RAN1 meeting in Rel-17. 
RAN1#102-e 
· RAN1 agreed on simulation assumptions, where most of the assumptions in TS 38.824 and TR 38.901 are used as the starting point. RAN1 also agreed most important use cases to be considered as a priority in the simulations. 
· RAN1 agreed on three main directions for study as a compromise between different proposals, which are also somewhat different from each other. Agreed study directions were as below, 
· New triggering methods for A-CSI and/or SRS
· New reporting based on channel/interference measurement (Case-1)
· New reporting based on other measurements (other than channel/interference) for additional information (Case-2)

RAN1#103-e
· New triggering methods for A-CSI and/or SRS: no agreement related to this. 
· Case 1 reporting: RAN1 defined several schemes for further studies, such as Scheme 1a, 1b, 1c, 1d, and 1e (note: these were further divided into sub-level of schemes in a later meeting, which was not helping to converge on a solution). For example, scheme 1c is about new reporting quantity based on modifying existing reporting format, which included CQI reporting of worst sub-bands, sub-band granularity enhancement, but such definition of schemes was not fully followed later.  
· Case-2 reporting: RAN1 agreed that Case-2 reporting can continue to study for OLLA performance enhancement. 

RAN1#104-e
· No RAN1 agreement on the topic. 
· RAN1 only had a conclusion to continue evaluation of new reporting Case 1 and Case 2 for the schemes identified in Appendix B of R1-2102131. Conclusion mentioned as “Aim for down-selection at RAN1#104-b-e by taking into account evaluation results and assessment against criteria from Appendix B.”, but not fully followed later.  

RAN1#104-bis-e
· New triggering methods for A-CSI and/or SRS: no agreement related to this. RAN1 implicitly paused any discussion related to this. 
· Case 1 reporting: 
· Scheme 1a-to-1e (defined in RAN1 #103-e) were expanded to different schemes/cases (such as Case 1-1 to Case 1-11) depending on variants that companies proposed. 
· RAN1 concluded not to consider four schemes (CSI prediction, Interference covariance matrix, Reference wideband CQI excluded worst sub-bands, CSI expiration time) out of this large set of schemes. 
· RAN1 agreed to focus the study on reporting of a mew metric (select one from Mean/stdev-CQI/SINR, CSI based on worst IMR occasion, Interference standard deviation, Worst-M CQI), an increase of sub-band CQI granularity, and CQI only reporting.  
· Case 2 reporting: 
· Agreed on focus on case 2-3 reporting, which named as delta-CQI/MCS reporting considering majority support of the proposal. 
RAN1#105-e
· New triggering methods for A-CSI and/or SRS: no discussion. 
· Case 1 reporting: 
· Initially, FL tried to focus on the earlier RAN1 agreement and tried to down-select one option for the new metric reporting, which was not successful. 
· Next, RAN1 tried to agree on several proposals (sub-band CQI enhancement, minimum CQI in time-frequency domain, and CQI only reporting) to progress with the study on case-1, as those schemes were supported by multiple companies and were a good balance on technical merits and compromise. However, due to contradiction views, RAN1 focused on proposals that have majority support (single proposal) with lease concerns from other companies
· As the final try, FL suggested to support the sub-band CQI granularity increase but did not succeed in progressing as the decision was not fully relied on the technical merits of the proposal. 
· Overall, zero progress on the topic. 
· Case 2-3 reporting: FL tried to study focusing on delta-MCS, but was not agreed as there were concerns on multiple companies showing poor performance on case 2-3 reporting schemes, and having it supporting without a good case-1 reporting is not required. 

Overall, there are several reasons for RAN1 not progressing on this topic, 
· Technical discussion among companies are rather limited in the e-meeting era, and it is not fully helping topics that rely on simulations and analysis, and also constructive compromises that companies can make to progress towards better system design. 
· Email discussions were not efficiently used by a large majority of companies and relied only on limited GTW time to progress over the topic. Email discussions were wasted as only a few companies active in discussing technical merits. 
· Simulation results and technical analysis were not considered as motivations to take a decision towards supporting a proposal.
· In general, all the topics discussed under this CSI feedback enhancement are not fully in line with the WI scope and added overhead on the discussions. 
· Even though RAN1 agreed to study Case 2 reporting as a compromise in Ran1 #102-e  meeting, Case-2 reporting is not within the scope of the WI. WI scope is“CSI feedback enhancements to allow for more accurate MCS selection [RAN1]”, and case-2 reporting is about reporting a quantity based on PDSCH decoding, which is very close to HARQ feedback. 
· Another example, RAN1 spent time on other similar topics which do not have any relation to CSI feedback enhancement (e.g., CSI reporting for PDCCH, CSI prediction, processing time reduction, etc..). RAN1 should keep the focus on the study on the objective mentioned by the RAN. 

Our view on how to proceed with the topic, 
· Stick to the scope defined by the WI objective, which only allows to focus on case-1 reporting. 
· Narrow down the schemes in case-1 reporting with more technical discussion and simulation analysis. Companies should express technical justifications on supporting a proposal, and FL should be actively driving the technically justified topic more efficiently. 
· Identify the topics which at least improve the legacy CSI reporting framework and aim to narrow down schemes at the next RAN1 meeting, which still allow two additional RAN1 meetings to finalize the specification work. CQI reporting is well known from the past and smaller changes, e.g. supporting scheme 1c (improved sub-band CQI reporting defined in RAN1 #103-e already) can still be specified in within Rel-17. 

Proposal 3: To progress in Rel-17 URLLC/IIoT CSI feedback enhancements in RAN1, consider the following: 
· RAN to guide RAN1 to exclude the study area of case-2 reporting, which is also not in line with the WI objective on CSI feedback enhancement. 
· RAN to guide RAN1 to exclude the study area of new triggering methods for A-CSI and/or SRS, which is now implicitly paused in the RAN1 discussions. 
· RAN to guide RAN1 on progressing on case-1, considering more technical analysis and discussion using fully allocated time in the e-meeting discussion (both GTW and offline email discussion). 


2.3 [bookmark: _Hlk73367500]UL enhancements in unlicensed controlled environments (RAN1 AI 8.3.2) 
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
….
2. Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
…



The work on the objectives related to operation in unlicensed controlled environments have progressed well, and at RAN1#105-e a few key agreements were made. Consequently, the remaining amount of work is manageable, and further pruning of the contents of the Work Item are not needed.

2.4 Intra-UE multiplexing and prioritization enhancements (RAN1 AI 8.3.3) 
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
….
3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
…



The following can be noted on the on the current status of this WI objective: 
· Most time & effort in the RAN1 discussions were spent on multiplexing of UCI of different priorities on PUCCH & PUSCH (based on the (a) objective). 
· Nevertheless, only some minor decisions are in place and most needed decisions are still pending, which is rather obvious when e.g. looking at the related RAN1 moderator summary in [4]. 
· We have strong doubts, that this feature can be completed within the Rel-17 timeframe looking at very limited progress on this topic the group was able to make during last year / 6 meeting cycles. 
·  Very limited time had been spent to the details of overlapping CG and DG PUSCH (based on the (b) objective)
· Clearly less decisions compared to objective (a) are needed to complete this, but if this is not in focus of the discussions in RAN1 (e.g. not discussed at all during RAN1#104bis-e), then also the timely completion of this objective cannot be guaranteed. 
· In addition, RAN1 agreed on the support of simultaneous PUSCH / PUCCH transmission by a UE (at least for inter-band CA and different PHY priorities)
· Also the progress on this topic had not been that good, as only little effort & time was spent on discussing this enhancement (as focusing almost solely on the first sub-objective (a)). 


As some companies pointed out in RAN1, we are currently in the process of specifying competing solutions to solve the same Rel-16 short-coming, namely (low-priority) HARQ-ACK dropping due to Rel-16 intra-UE prioritization operation, namely, 
a) Multiplexing of UCI of different PHY priorities on PUCCH / PUSCH (objective (a) above); 
b) Simultaneous PUSCH/PUCCH transmission (as part of this objective); and 
c) HARQ-ACK re-transmission (specified as part of the HARQ-ACK enhancements objective); 

Considering the multiple options for preventing low-priority UCI dropping, and the complexity and limited progress of the multiplexing of UCI of different PHY priorities on PUCCH/PUSCH, we think that RAN clearly will need to take some action here. Continuing the specification work in RAN1 on all the three topics on intra-UE multiplexing and prioritization will lead most probably to having none of these items completed within the Rel-17 timeframe. 
Observation 2: There had been limited progress on intra-UE multiplexing and prioritizations enhancements in RAN1 so far. The continuation on all the three different features discussed in RAN1 jeopardizes the goal to have any related enhancements in Rel-17. RAN guidance /down-scoping of the related work seems to be needed to guarantee at least some related enhancements in Rel-17. 

When looking at the area of intra-UE multiplexing and prioritization enhancements of different PHY priorities in Rel-17, the following down-scoping options could be considered: 
· Option 1: RAN1 focuses its work solely on the largest of the three features, namely the multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different PHY priorities, including the cases with UCI on PUCCH and UCI on PUSCH. The support of simultaneous PUSCH / PUCCH and overlapping CG and DG PUSCH enhancements are to be dropped. 
· Option 2: RAN1 focuses its work on simultaneous PUSCH / PUCCH of different PHY priorities (at least for inter-band CA) and the overlapping CG and DG PUSCH enhancements. The support of multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH is to be dropped. 

Nokia has the feeling that Option 1 of focusing only on intra-UE multiplexing of UCI of different priorities on PUSCH / PUCCH alone will not be sufficient as the feature is very complicated, many decisions would be needed (with plenty of options being proposed by different companies as is visible from the moderator summary in [4]). Therefore, we think based on the current status this objective clearly cannot be completed in time. Therefore, it is suggested to consider Option 2 above to remove the related objective (i.e. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH) from the WID in [1]. 

Proposal 4: To manage the workload of Rel-17 URLLC/IIoT in RAN1, the objective ‘Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH’ is to be removed from the WID and RAN1 to stop the related work. RAN1 to instead focus its future work as part of RAN1 AI 8.3.3 on the two remaining items of simultaneous PUCCH/PUSCH of different PHY priorities (at least for inter-band CA) and overlapping CG and DG PUSCH enhancements. 
 
3 Discussion on status of RAN2-led WI objectives

3.1 Enhancements for support of time synchronization 
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
….
4. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
…



For the first sub-objective relating to RAN impacts of SA2 work, RAN2 has recently replied the LS from SA2 regarding whether it is beneficial to have information of time synchronization error budget at NG-RAN (R2-2106560). From our point of view this is sufficient for SA2 to continue their work for the time being.
The progress in RAN1 and RAN2 on the 2nd sub-objective Propagation delay compensation enhancements had been so far rather limited and the objective is currently under a severe thread of not being completed in Rel-17. The rapporteur identified the following issues for the current situation: 
· Very limited online time spent in RAN1 on propagation delay compensation (as RAN1 is only the secondary working group)
· Just as an example, no online time was spent during RAN1#104-e and about 10min in total during RAN1#104bis-e. The topic had not been on the RAN1 agenda for RAN1#105-e at all. 
· The new RAN1 chairman is therefore encouraged to also allocate a bit of online / GTW time for the related work in RAN1. 
· The deadlock between companies supporting TA-based propagation delay compensation enhancements (of Alt. 1X) and Rx-Tx measurement-based propagation delay compensation (Alt. 2) is severely hampering the RAN1 and RAN2 progress
· Companies preferences on the final feature selection impact their willingness to, as an example, even agree on the related evaluation assumptions of the competing schemes and related conclusions on the applicability of certain schemes for certain TSN use cases (in RAN1). 
· Companies preferences on the final feature selection impact their willingness to consult other working groups on the feasibility of the needed enhancements (in RAN1, e.g. LS(s) to RAN4 on TA-based compensation enhancements). 
· For RAN2, the detailed signaling/messages to support propagation delay compensation enhancement can only be discussed and decided in RAN2 after RAN1 confirms whether Alt. 1X or Alt. 2 is selected. Therefore, RAN2 cannot make meaningful progress until the pending issue in RAN1 is resolved.
· Also having two options on the table on who is performing the propagation delay compensation, i.e. the gNB through propagation delay pre-compensation and (ii) UE-based propagation delay compensations, is not really helping the progress here either. 

It is the rapporteurs understanding, that with the current progress and the related multiple options still on the table, there is a very high chance of not having any accurate PD compensation method specified in Rel-17, which would jeopardize the 5G/NR technology usage for the discussed use cases such as smart grids and  factory automation, just to name a few. Therefore, we think that RAN would need to take action to guarantee having at least some accurate PDC by the end of Rel-17 specified. 

Observation 3: There had been limited progress on enhancements for support of time synchronization so far in RAN1 and RAN2. RAN guidance / down-scoping of the related work seems to be needed to guarantee at least some related enhancements in Rel-17 to enable Rel-17 NR usage for the identified use cases such as smart grids or factory automation. 

Based on the discussions above, RAN could help the progress in the working groups by reducing the number of discussed options, i.e. by having a RAN decision /guidance on (i) which propagation delay compensation method is to be supported in Rel-17 (Alt. 1X versus Alt. 2) and (ii) if the PDC is to be applied at the gNB or the UE side. 
First, considering the situation on TA-based (Alt. 1X) versus Rx-Tx based methods (Alt. 2) methods, it is the rapporteurs understanding that it currently not clear if TA-based methods are able to fulfil the requirements of all the targeted use cases. In contrast, based on the RAN1 discussions, no such limitation so far has been identified for Rx-Tx based methods. On the other hand, as a TA-based propagation delay compensation method based on Rel-15/16 is acknowledged in RAN1 to be able to fulfill the requirements for one of the use cases and only requires RRC configuration for the UE, it is straight forward to specify. Therefore, a possible compromise proposal here could be to support TA-based propagation delay compensation based on Rel-15/16 (but without any Rel-17 enhancements, i.e. RAN1 Alt. 1 with just the needed RRC configuration for the UE) and support Rx-Tx based propagation delay compensation as the enhanced method there allowing RAN1 to focus only on Rx-Tx based propagation delay compensation and RAN2 to continue on the signalling needed to support propagation delay compensation. 
Proposal 5: For propagation delay compensation enhancements, RAN to agree the following compromise proposal: 
· Support for baseline TA-based propagation delay compensation based on the Rel-15 / 16 timing advance procedure (i.e. Alt. 1) in Rel-17 without changes on existing TA requirements.
· Support for Rx-Tx measurement based propagation delay compensation as the (main) Rel-17 PDC enhancement. 

Similarly, the different opinions on gNB versus UE based compensation is taking time from the needed detailed technical specification work. Specifically RAN2 is not able to progress its work in this area, as the node performing the PDC (gNB or UE) defines the overall required signaling framework that will need to be specified by the end of Rel-17 for TA-based and/or Rx-Tx based PDC. Looking at the discussions in RAN1/2/3, and considering that gNB pre-compensation will have RAN3 impact (as informed by RAN3 in [5]), it is suggested to focus the further work on UE based propagation delay compensation: 

Proposal 6: For propagation delay compensation enhancements, RAN to guide the RAN WGs to focus their further work on propagation delay compensation performed at the UE side (i.e. UE-based propagation delay compensation). 

3.2 Enhancements based on new QoS related parameters 
The discussions in this sub-section focus on the following objective of the WID [1]: 
	The detailed objectives of the Work Item are:
….
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 
…



The progress for this objective was a bit slow at the beginning as it was difficult to converge in RAN2 on whether this is sufficient to handle survival time via gNB implementation. Nonetheless, in RAN2 #114e it was agreed that RAN2 will continue to study/work on UE-based reactive methods (which requires specification change) while assuming gNB-implementation alone is not enough for certain use cases. Hence, from our perspective at least now RAN2 has a direction to focus on and there is an opportunity for RAN2 to complete this objective in time. The remaining work should be manageable as long as RAN2 can make reasonable progress in each of the remaining meetings steadily.

4 Summary and Conclusions
In this document we discussed the status of the Rel-17 URLLC/IIoT WI. Based on the discussions we have mode the following observations: 
Observation 1: RAN1 achieved rather reasonable progress on five out of six RAN1 study areas of HARQ-ACK enhancements for URLLC/IIoT. RAN guidance on the handling of the sixth study area of SPS HARQ-ACK skipping and SPS HARQ-ACK payload size reduction could help RAN1 to finalize the feature specifications on HARQ-ACK enhancements overall in the Rel-17 timeframe. 
Observation 2: There had been limited progress on intra-UE multiplexing and prioritizations enhancements in RAN1 so far. The continuation on all the three different features discussed in RAN1 jeopardizes the goal to have any related enhancements in Rel-17. RAN guidance /down-scoping of the related work seems to be needed to guarantee at least some related enhancements in Rel-17. 

Observation 3: There had been limited progress on enhancements for support of time synchronization so far in RAN1 and RAN2. RAN guidance / down-scoping of the related work seems to be needed to guarantee at least some related enhancements in Rel-17 to enable Rel-17 NR usage for the identified use cases such as smart grids or factory automation.
Furthermore, we put forward the following proposals:
Proposal 1: To manage the workload of Rel-17 URLLC/IIoT HARQ-ACK enhancements in RAN1, RAN to consider the following options: 
· Option 1: RAN to guide RAN1 to exclude the study area of SPS HARQ-ACK skipping and/or payload size reduction from further discussions. 
· Option 2: RAN to guide RAN1 to exclude SPS HARQ-ACK bundling / compression from further discussions. 

Proposal 2: To manage the workload of Rel-17 URLLC/IIoT HARQ-ACK enhancements in RAN1, the topic of SPS HARQ-ACK bundling / compression should not be discussed in RAN1 any further. 

Proposal 3: To progress in Rel-17 URLLC/IIoT CSI feedback enhancements in RAN1, consider the following: 
· RAN to guide RAN1 to exclude the study area of case-2 reporting, which is also not in line with the WI objective on CSI feedback enhancement. 
· RAN to guide RAN1 to exclude the study area of new triggering methods for A-CSI and/or SRS, which is now implicitly paused in the RAN1 discussions. 
· RAN to guide RAN1 on progressing on case-1, considering more technical analysis and discussion using fully allocated time in the e-meeting discussion (both GTW and offline email discussion). 

Proposal 4: To manage the workload of Rel-17 URLLC/IIoT in RAN1, the objective ‘Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH’ is to be removed from the WID and RAN1 to stop the related work. RAN1 to instead focus its future work as part of RAN1 AI 8.3.3 on the two remaining items of simultaneous PUCCH/PUSCH of different PHY priorities (at least for inter-band CA) and overlapping CG and DG PUSCH enhancements. 

Proposal 5: For propagation delay compensation enhancements, RAN to agree the following compromise proposal: 
· Support for baseline TA-based propagation delay compensation based on the Rel-15 / 16 timing advance procedure (i.e. Alt. 1) in Rel-17 without changes on existing TA requirements.
· Support for Rx-Tx measurement based propagation delay compensation as the (main) Rel-17 PDC enhancement. 

Proposal 6: For propagation delay compensation enhancements, RAN to guide the RAN WGs to focus their further work on propagation delay compensation performed at the UE side (i.e. UE-based propagation delay compensation). 
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