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Introduction
Based on the plenary discussions we look at the listed topics as per RP-212682 and give our views on a number of the topics. 
Based on proposals contributed to the last plenary and the earlier discussions we prefer agreeing on a limited number of topics for the RAN4 Rel-18 package. Our preference is that RAN4 should focus on topics which would bring gain in real field deployments and address features which are and/or to be in use and requested.
Next, we look at the plenary discussions, we look at the listed topics as per RP-212682 and give our views on a number of the topics. 
Discussion
Will discuss the highlighted topics:
Topic #1: Simplification of band combination specification
Topic #2: Enhancement for 700+800+900MHz band combination
Topic #3: UE FR1 requirement evolution
Topic #4: UE FR2 requirement evolution
Topic #5: BS RF requirement evolution
Topic #6: EMC enhancement
Topic #7: OTA testing enhancement
Topic #8: ATG
Topic #9: Co-channel HAPS
[bookmark: _Hlk88221865]Topic #10: RRM requirements enhancement
Topic #11: Demodulation requirement evolution
[bookmark: _Hlk88221882]Topic #12: Support of intra-band non-collocated EN-DC/NR-CA deployment
[bookmark: _Hlk88221902]Topic #13: FR2 HST enhancement
[bookmark: _Hlk88221921]Topic #14: Requirement for FR2 multi-Rx chain DL reception
Topic #15: Bandwidths lower than 5MHz in dedicated spectrum
Topic #16: Improved NR spectrum efficiency for LTE-NR coexistence (DSS)
Topic #17: Others
RRM requirements enhancement
This topic (Topic #10) includes a huge list of enhancements proposals and potential improvement areas. Next, we address the proposals and concluding which of the proposals should be included in a RAN4 Rel-18 work package according to our preference.
FR2 RRM enhancements
Enhancement RF beam measurement requirements, e.g., allow UE to measure a subset of the configured resources
Our understanding is that the problem and reasoning behind the proposal can be addressed by proper network configuration, and therefore we do not see this proposal as being bringing improvements in a well configured network. Hence, as the proposed enhancements may be handled via proper network configuration, we would evaluate this topic as lower priority.
Define FR2-FR2 DAPS requirements
We suggest that RAN4 further discuss requirements for FR2-FR2 DAPS feature in Rel-19 or beyond once RAN4 has defined requirements for simultaneous independent multi-Rx beam DL reception in FR2. This will give the most complete set of requirements for the feature and in practise we see that the real use case and benefit is for a UE capable of independent simultaneous Rx-Chain reception.
SCell activation enhancement in FR2
The current SCell activation delays in FR2 are in some scenarios very relaxed which could have the side effect that network would avoid deactivating the FR2 SCell due to such long activation delays. This would potentially have negative impact on the UE power saving. In general, we support work on enhancing latency reduction and hence also that RAN4 should work on SCell activation enhancements in FR2.
Enhancement type 2 BWP switching in FR2
The proposal provided in last plenary was in our view unclear on the details. The topic of enhancing the type 2 BWP switch delay in FR2 has been discussed earlier in RAN4 (with no consensus). As such a reduction on the BWP switch delay is likely beneficial but our preference is that any enhancement should be generic and apply for all UEs to reduce the network complexity. 
RRM for different Rx beam sets in FR2
Although the provided proposal in last plenary was unclear concerning details, we expect that it is addressing the same aspect also discussed within the ‘Requirement for FR2 multi-Rx chain DL reception’ proposal. Hence, we suggest merging this proposal with ‘Requirement for FR2 multi-Rx chain DL reception’
Network controlled gaps for UE Rx beam switching
Currently, UE Rx beam switching is UE implementation specific and agnostic to the network. We have seen that some features may in some scenarios have a negative impact in terms of dropped DL allocations due to UE autonomous Rx beam switch. However, we observed diverse views on having restrictions related to when a UE autonomous beam switch may happen, and we also see that there may be both gains and drawbacks from scheduled switching gaps. Hence, if RAN4 is to progress on this, we prefer to first study the potential gain and loss from such solution and based on the SI outcome decide whether to progress with a WI. Hence, we suggest that any WI including this topic should first have a separate SI.
FR2 delay reduction enhancements
Similar to the SCell activation delays enhancements in FR2 we see that in some scenarios RAN4 has defined very relaxed FR2 requirements which could have the side effect that network would avoid using certain features due to long delays. We support analysing how RAN4 can potentially reduce some of the current FR2 delays. If delays can be reduced RAN4 should then also define related requirements. We think this proposal can be merged with the proposal on ‘SCell activation enhancement in FR2’
Others: Leftover deployment scenario in Rel-17 (FR2-2 NR-DC and FR2-1-FR2-2 NR CA/DC)
These leftovers could have lower priority in RAN4 Rel-18 as we do not expect FR2-2 deployments or devices available in Rel-18 time frame.
Summary:
For the topics and proposal categorized under FR2 RRM enhancements we suggest following approach:
We propose to merge the ‘RRM for different Rx beam sets in FR2’ to ‘Requirement for FR2 multi-Rx chain DL reception’ and work on the further detailed objectives in one place.
We only see FR2-FR2 DAPS as a real useful solution for the UEs which support FR2 multi-Rx chain simultaneous DL reception. Hence, we suggest that RAN4 further discuss requirements for FR2-FR2 DAPS feature in Rel-19 or beyond once RAN4 has defined requirements for simultaneous independent multi-Rx beam DL reception in FR2. 
Based on this and the above discussion our preference is that the scope the topics within FR2 RRM enhancements are following:
· FR2 delay reduction enhancements, including SCell activation enhancement in FR2. 
The work could include a number of the following objectives:
· SCell activation enhancement in FR2
· FR2 delay reduction enhancements
· Fast RRC connection re-establishment
· Fast and gapless Scell activation
It can be discussed if further proposed topics could be included into such general WI while keeping the objectives of the WI clear.
General RRM requirement enhancement and leftovers
UL frame boundary offset reporting
The proposal provided was not clear concerning the objectives.
FR1-FR1 NR DC RRM requirements
We see a clear request for defining such requirements including demand based on deployments.
Enhancement for CSI-RS based L3 measurement and CMTC
RAN4 has already defined requirements such that they limit the CSI-RS L3 measurement window in practice. Additionally, based on the current Rel-17 status there are, from network perspective, no UE accuracy requirements defined concerning the reported measurement results when considering field deployments. Not having UE reliable requirements in field deployment make it impossible for the network to use the UE reported measurement results and the CSI-RS L3 measurement feature. 
HO with PSCell for new scenarios
Nokia has earlier proposed to support the missing scenarios in HO with PSCell. We continue to support developing UE requirements covering these missing scenarios. From RAN2 specification, all these scenarios are supported, hence we see no reason not to define related UE requirements as these are relevant.
[bookmark: _Hlk89067571]TCI switching enhancement
We see this more as a latency reduction enhancement and if included in Rel-18 we propose it to be merged together with a possible WI addressing general latency reduction enhancements in FR2 RRM enhancements. However, it is not clear to us how much gain there potentially would be achieved from the proposal. It is not clarified which enhancements are proposed and how they potentially affect the network and potential side effects. Hence, we prefer more clarifications on the detailed objectives.
RLM enhancements
RAN4 discussed introduction of the 2nd level BLER during Rel-15. During that time, we supported such introduction as it has benefits having a 2nd level BLER for some services like Voice. During Rel-15 it was dropped due to the tight Rel-15 schedule. We are positive towards introducing the 2nd BLER level.
Concerning unified RLM and BFD we see that this can have significant impact on both network and UE. From network perspective there are plenty of existing deployments which are based on the current operation of RLM and BFD. The related system parameters, UE configurations and deployments are based on current Rel-15 RLM and BFD operations. Changing the basic Rel-15 RLM and BFD operations will have significant impact on existing deployments. Additionally, we also wonder if this would require RAN1 work as well.
Summary:
Based on our discussion we see it beneficial for RAN4 to continue the work on a number of general RRM requirement enhancement and leftovers. Similar with former topic we prefer to focus the work on the topics which gives overall system gains in terms of addressing market and deployment need. Other topics with less demand can be postponed.
For general RRM requirement enhancement and leftovers we suggest RAN4 to select among following candidates:
· FR1-FR1 NR DC RRM requirements
· Main objective would be to define RRM and performance requirements for FR1-FR1 NR-DC.
· HO with PSCell for new scenarios
· Main objective would be to define RRM and performance requirements for HO with PSCell for scenarios supported by RAN2 with no UE requirements.
· RLM enhancements - introduction of 2nd BLER level
· Main objective would be to define RRM and performance requirements for 2nd BLER level.
Our preferred order of inclusion would be according to the order of the list and down selecting accordingly based on the available TU’s in RAN4 reserved for RAN4 related work.
Measurement gap related enhancement and leftover
[bookmark: _Hlk89067686]NeedForGap
When discussing this topic, RAN4 needs to consider the ongoing NCSG discussion in Rel-17 measurement gap enhancements work. Until any overlap with Rel-17 MG enhancements have been cleared we prefer not to discuss having new separate WI addressing (almost) similar aspects. 
Per-FR gap
Our preference is that RAN4 work is focused on features showing gain and our current view is that the benefit from this proposal is unclear. We propose at most to study the possible gains first. Our initial impression is that this may lead to increased signalling if the UE indicates per-FR gap support per BC. This will yield additional latency.
Inter-RAT NR measurement without gaps
For this topic, we do see gain in terms of reducing the need for measurements gaps for performing the inter-RAT measurements under certain conditions. Hence, there can be gain both for UE and network for capable devices and therefore we support this proposal.
Measurement gap sharing enhancement
Our understanding is that the current granularity for MG sharing ratio is sufficient and there is no gain increasing the granularity. 
Summary:
Based on the fact that RAN4 is currently working on a WI in Rel-17 including 3 separate objectives, which may only be partly finalised in Rel17, we prefer not to start any new additional measurement gap related WI in Rel-18. If any WI on measurement gaps should happen in Rel-18, we prefer that such WI would be a continuation of the Rel-17 WI and objectives to finalise agreed down scoped parts from Rel-17. If any additional topic is needed our preference would be:
· Inter-RAT NR measurement without gaps.
· Main objective would be to define RRM and performance requirements for NR Inter-RAT measurements in EN-DC.
However, we do not think RAN4 should decide related to a Rel-18 measurement gap WI until the status of the ongoing Rel-17 WI is clearer. RAN4 can then discuss whether to continue the work related to measurement gap enhancement work that was not finalised in Rel17 or parts of those.
Others
Joint requirements for pre-configured MG and Concurrent MG and NCSG and Enhance pre-configured gaps
We do not think RAN4 should make a decision related to measurement gap WI until the status of the ongoing Rel-17 WI is clearer. RAN4 can then discuss whether to continue the work related to measurement gap enhancement work that was not finalised in Rel17.
New gaps for MUSIM
The need for this proposal depends on the progress in Rel-17. However, as there is currently no TU allocation for RAN4 related work no progress can happen in Rel-17. If RAN4 end up having no UE requirements for MUSIM gaps in Rel-17, the UE behaviour is unknown if the network configures the UE with MUSIM gaps. However, MUSIM gaps not only impact UE but also network as the network scheduler would need to account any allocated gaps. Any work on MUSIM gaps would need to be discussed with other measurement gaps proposals for Rel-18 as it seems unrealistic for RAN4 to be able to work on all proposals related to gaps.
HST RRM enhancement
Based on the proposal we see that it would be covered by other proposals related to FR2 HST enhancement and/or FR1 HST improvements in sections 2.3 and 2.5. We suggest merging of this proposal to ‘FR2 HST enhancement’ and/or ‘FR1 HST improvements’ and continue the detailed potential WI and objectives in one place.
CGI reading requirement for NR-U cell
Currently we do not think this proposal and the need for the feature being very urgent compared to other topics being discussed as part of the Rel-18 RAN4 package. 
Harmonized RLM/BFD
Concerning unified RLM and BFD we see that this can have significant impact on both network and UE. From network perspective there are plenty of existing deployments which are based on the current operation of RLM and BFD. The related system parameters, UE configurations and deployments are based on current Rel-15 RLM and BFD operations. Changing the basic Rel-15 RLM and BFD operations will have significant impact on existing deployments. Additionally, we also wonder if this would require RAN1 work as well.
[bookmark: _Hlk88766583]RRM enhancement for large CC number
It is our understanding that RF is still discussing the actual number of aggregated CC’s for FR2 and no agreement has been reached. However, if RF agreement is reached to support increased number CC aggregation in FR2 (beyond the current 8) we believe RAN4 should also define related RRM requirements.
[bookmark: _Hlk89067832]Allow interruption for deactivated SCell measurements
The current agreement came from LTE and it was made as a reasonable compromise between UE power saving and allowed drop of data when UE performs measurements on a deactivated SCell. Reducing the DRX cycle to a lower limit will of course impact the potential packet drop when having one or more deactivated SCells. Increasing the packet drop could of course lead to that the network will not deactivate SCell (to reduce the amount packet drops). 
CSI-RS based CFRA in RRM requirement
Our understanding of this proposal is that it is a latency reduction proposal for handover and PSCell addition. Hence, it may be discussed whether to merge the proposal to the general WI addressing FR2 latency enhancement of handover and PSCell addition with CSI-RS. However, we expect the gain from other latency reductions proposals to be higher.
[bookmark: _Hlk88766416][bookmark: _Hlk89067869]Fast and gapless Scell activation (Ericsson) and Fast RRC connection re-establishment
We see this proposal as a latency enhancement proposal which could be included as one objective in a general discussion about having a WI focusing on latency enhancements (Our proposal for FR2 RRM enhancements).
Dynamic activation and switching of the measurement gap pattern for different applications
We do not think RAN4 should make a decision related to measurement gap WI until the status of the ongoing Rel-17 WI is clearer. RAN4 can then discuss whether to continue the work related to measurement gap enhancement work that was not finalised in Rel17. Additionally, it is not clear how much is gained from this proposal as in our understanding of the proposal it can already be accomplished using RRC.
[bookmark: _Hlk89067957]RRM enhancement for NR-U
In general, we see that there are RAN4 topics and improvements proposals which would provide more broad and generic enhancement and our preference is to focus on those proposals in Rel-18 time frame. 
Summary:
We recognise that a large number of proposals have been submitted earlier. Clearly there are much more proposals than what RAN4 can manage to handle within the Rel-18 time schedule. Some of the proposals are seen as continuations of Rel-17 WI’s which are expected not to be fully finalised within Rel-17 schedule. We suggest not to discuss these Rel-17 continuation proposals further at this point as the final status of the WI in Rel-17 is unknown. We expect that such proposal would stay pending until the final Rel-17 WI content is clear.
Regarding the RRM enhancement for large CC number, it is our understanding that RF is still discussing the actual number of aggregated CC’s for FR2 and no agreement has been reached yet. However, if RF agreement is reached to support an increased number CC aggregation in FR2 (beyond the current 8) we believe RAN4 should also define related RRM requirements, and we support such work.
· RRM requirements for increased number of CC’s
· [bookmark: _Hlk89066957]The main objective would be to define UE RRM and performance requirements for up to [12] DL CC CA.
The proposals considering enhancements (Fast RRC connection re-establishment and Fast and gapless Scell activation) could be considered discussed with a generic WI addressing latency reduction enhancement as we propose under FR2 RRM enhancements. 
Conclusion on RRM requirements enhancement
Our preference, based on the proposals contributed for RRM requirements enhancement, would be agree on 4 separate work items for Rel-18.
Agree on 4 separate RRM requirements enhancement work items for Rel-18.
The different work items would be:
1. FR2 delay reduction enhancements, including SCell activation enhancement in FR2
2. RRM requirement enhancement
3. Inter-RAT NR measurement without gaps
4. RRM requirements for increased number of CC’s
The main purpose of 1) is for RAN4 to analyse and agree on possible FR2 delay reduction enhancement and define related enhanced UE requirements. WI 2) would define UE requirements for scenarios already covered by the RAN2 specification but without related UE requirements. WI 3) and 4) are focused WIs.
Define a WI: FR2 delay reduction enhancements, including SCell activation enhancement in FR2 with the following potential objectives:
· SCell activation enhancement in FR2
· FR2 delay reduction enhancements
· Fast RRC connection re-establishment
· Fast and gapless Scell activation

Define a WI: RRM requirement enhancement with the following potential objectives:
· FR1-FR1 NR DC RRM requirements
· HO with PSCell for new scenarios
· RLM enhancements - introduction of 2nd BLER level

Define a WI: Inter-RAT NR measurement without gaps with the following objective:
· define RRM and performance requirements for NR Inter-RAT measurements in EN-DC.

Define a WI: RRM requirements for increased number of CC’s with the following objective:
· define UE RRM and performance requirements for up to [12] DL CC CA.

: RAN4 down scope following items from the Rel-18 RAN4 RRM package discussion and does not discuss further on the following topics during Rel-18:
· FR2-FR2 DAPS requirements
· Enhancement RF beam measurement requirements
· Enhancement type 2 BWP switching in FR2
· Network controlled gaps for UE Rx beam switching 
· Leftover deployment scenario in Rel-17 (FR2-2 NR-DC and FR2-1-FR2-2 NR CA/DC)
· UL frame boundary offset reporting
· Enhancement for CSI-RS based L3 measurement and CMTC
· TCI switching enhancement
· NeedForGap
· Per-FR gap
· Measurement gap sharing enhancement
· Joint requirements for pre-configured MG and Concurrent MG and NCSG and Enhance pre-configured gaps
· CGI reading requirement for NR-U cell
· Harmonized RLM/BM BFD
· Allow interruption for deactivated SCell measurements
· CSI-RS based CFRA in RRM requirement
· Fast and gapless Scell activation and Fast RRC connection re-establishment
· Dynamic activation and switching of the measurement gap pattern for different applications
· RRM enhancement for NR-U


Demodulation requirement evolution
Stabilized objectives are [RP-212682]
	· UE advanced receiver (RAN4)
· Evaluate and specify advanced receiver to cancel inter-user interference for MU-MIMO
· FFS on reference receiver
· Study the performance gain, testability, required signaling overhead, as well as impact on other WGs before specifying the requirements




And areas with proposed more discussion are [RP-212682]
	· SoftIC 
· Enhanced DL receivers for multi-DCI multi-TPR
· Inter-cell CSI-RS/SSB interference mitigation (IM)
· E-MMSE-IRC under uneven interference
· BS advanced receiver (MMSE-IRC)
· ATP
· Extend MMSE-IRC receiver for inter-cell and intra-cell MU-MIMO to CA case




On the UE demod side:
· SoftIC. 
We are generally negative towards “Soft IC to cancel inter-stream interference in SU-MIMO scenario”, as it seems to cover minor implementation details. Our understanding is that most practical implementations of the nonenhanced SU-MIMO receivers should already include such signal processing and the non-enhance requirements should already include this gain. 
However, we see little practical gain from the work but are neutral on including requirements for softIC in the UE demod specification, if the above understanding is not shared by the chipset vendors.
· Enhanced DL receivers for multi-DCI multi-TxRP
Supportive. We think this new multi-DCI multi-TxRP feature and setup will need new demodulator implementation compared to the current implementation and hence also requirements (different propagation conditions from the TxRPs and timing of reaction to multi-DCI). A study is warranted in case our concerns are not refuted.
· Inter-cell CSI-RS/SSB interference mitigation (IM)
Can be addressed by well configured network. The concerns raised by several companies should be addressed before this topic is included in the WI. We would especially like to highlight that such interference issues can be avoided in deployment. 
· E-MMSE-IRC under uneven interference
Neutral but are not supporting introduction of new or additional network signaling (NWA). We have concern, that the changes foreseen with respect to Rel-15 concerning network assistance signaling which need to be evaluated. 
In our opinion, the UE receiver implementation can do without additional signaling with respect to the even interference case.
· Extend MMSE-IRC receiver for inter-cell and intra-cell MU-MIMO to CA case
We do not expect impact on the demodulation performance requirements from changing single CC to CA (especially, but not limited to, the case of testing one CC at a time).
· ATP
Our understanding is that such ATP work will require a significant amount of work. 

On the BS demod side:
· BS advanced receiver (MMSE-IRC)”
Here we would need to better understand the intentions behind BS advanced receivers.
In the first place, we do not see a need to specify any requirements for a particular BS receiver implementation, in this case for MMSE-IRC. It should be left up to each vendor, what exact receiver structures are implemented. In particular for interference rich environments; ranging from complex interference aware ML to robust LLR weighting and everything in between.
However, it is not directly evident to us how meaningful interference rejection environments can be modeled tested in FR2/OTA due to the rank2 constraint in the BS demod OTA test setup. An IRC implementation with 2 demodulator branches is far removed from practical deployments and implementations.
If requirements for scenarios with inter-cell interference are shown to potentially have significant different performance from requirements without interference, then requirements can be further discussed without mandating the receiver implementation.



FR2 HST enhancement
Based on the discussions at PRAN94e-R18Prep-22 https://nwm-trial.etsi.org/#/documents/6849 
Current objectives are listed:
Core part:
· Study the feasibility, and if feasible enable supporting HST velocity of up to a maximum of 500 km/h, with carrier frequency up to 30 GHz
· Specify the requirement for multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception.
· FFS whether this objective will be merged into the other RAN4-led item
· FFS other core requirements considering the following potential objectives for the corresponding scenarios below
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements
· Specify the requirements for intra-band carrier aggregation (CA) scenario
· Specify the requirements to support the scenario with mixed near-to-track (i.e., Scenario-A with Ds = 700m and Dmin = 10m) and far-from-track (i.e., Scenario-B with Ds = 700m and Dmin = 150m) RRH deployment
· Specify the new uplink timing adjustment mechanism for FR2 HST scenario with large propagation delays from different TRPs to UE

The proposed Rel-18 WI on HST FR2 enhancements is the continuation of the Rel-17 WO on HST FR2.
In Rel-17 HST FR2 WI, the selection of maximum supported speed was between 260 and 350 km/h. It was concluded that the use of PT-RS provides sufficient RS density to evaluate maximum FO corresponding to 350 kmph. However, in HST FR1, the maximum train speed of 500kmph is supported. In HST FR2 WI, it was discussed that HST FR1 sites might be also used for HST FR2 deployments (i.e., Scenario-B with RRH to the track distance of 150m and inter-site distance of 700m). Hence, it looks to be reasonable to study the feasibility of 500 kmph HST velocity in FR2 band, e.g., for the deployments that combine FR1 and FR2 coverage.
HST FR1 sites might be re-used for HST FR2 deployments. 500kmph maximum train speed is supported in HST FR1.
We do not think that the HST FR2 enhancements WI is appropriate place for definition of multi-panel operation testing frameworks that will be needed for this feature. On the other hand, HST FR2 scenario is a good use-case for multi-panel reception, and this might bring some specific requirements.
Our understanding of multi-panel operation in HST FR2 context is that it will cover only the reception of DL transmissions with two simultaneously active UE panels (or Rx chains). If this understanding aligned with the other companies, then the objective can be simplified and limited to reception side only.
In our understanding the study of multi-panel operation in HST FR2 can be limited to the consideration of simultaneous reception of DL signals with two active UE panels only.

Additionally, reception from two active panels is the most attractive in bi-directional deployments that will necessitate reconsideration of some of Rel-17 HST FR2 deployment assumptions, in particular:
· Bi-directional scenario where RRHs are closer to railway track (Scenario-A, Dmin=10m) were excluded from the considerations in Rel-17
· Only DPS (Dynamic Point Selection) transmission scheme was considered in Rel-17. However, it cannot be used any more directly as two RRHs will need to transmit simultaneously.
Therefore, if simultaneous transition from multiple RRHs is allowed, this may also impact the performance and corresponding requirements on HST FR2 UEs that do not have a capability of multi-panel reception. For example, if transmission schemes other than DPS are supported it becomes potentially possible to transmit to several UEs at a time.
Multi-panel reception necessitates for the support of transition schemes other than DPS, e.g., JT (Joint Transmission). Moreover, multi-panel reception RAN4 requirements are not fully covered for the moment. Support of new transmission schemes and new deployments may cause re-consideration of Rel-17 requirements or addition of new requirements.

In Rel-17 HST WI, a scenario with RRHs close to the track was considered, i.e. Scenario-A with Dmin=10m. We can expect that LoS conditions can be still assumed for the tunnel scenario and placing RRHs even closer to the railway track will not provide any meaningful impact on the requirements. Therefore, we can expect that consideration of the tunnel scenario may not bring any changes in the requirements.
A scenario with RRHs close to the railways track was already considered in Rel-17. Therefore, it is not obvious that a new model and new requirements will be needed for such a HST FR2 scenario.

Finally, for now, we have wonder whether mixed near-to-track and far-from-track scenarios and new UL TA mechanism shall be discussed further in Rel-18. For the first objective, it was already agreed to define network signalling to distinguish two set of requirements with 2Rx and 6 Rx beams. The concrete implementation of signalling can be agreed in RAN2. UL timing schemes are still actively discussed.
A need for further consideration of mixed near-to-track and far-from-track deployments and new UL timing mechanism is pending on the outcomes of Rel-17 HST FR2 WI.

Based on the Observations 1-5 above, we see a need for updating the objectives and propose the following modifications in the Rel-18 HST FR2 objectives:
 RAN4 to further discuss and update the objectives for FR2 HST enhancements Rel-18 WI:
· Core part:
· Study the feasibility, and if feasible enable supporting HST velocity of up to a maximum of 500km/h, with carrier frequency up to 30GHz
· Specify the requirement for simultaneously active multi two-panel operation reception for train roof-mounted FR2 high power (power class 6) devices [RAN4]:  
· Study transmission schemes other than DPS and potential impact on the requirements for non-multi-panel operation capable HST FR2 devices
· FFS other core requirements considering the following potential objectives for the corresponding scenarios below
· Study on reference tunnel deployment scenario for FR2 HST
· If found to be needed, specify the channel model and corresponding core requirements
· Specify the requirements for intra-band carrier aggregation (CA) scenario

Requirement for FR2 multi-Rx chain DL reception
Current stabilized objectives are listed:
· Working area objectives
· Introduce requirements for enhanced FR2 UEs with multi-Rx chain DL reception with 4 DL MIMO layers.
· Dual TCI assumption
· FFS dual TCI of which release (Rel-16, Rel-17 or both) are used as baseline.
· Pending on the objective of dual TCI enhancement in the package of Rel-18 MIMO items
· Enhanced RF requirements:
· Identify and specify necessary RF requirements for devices with 2 panels
· FFS whether to keep the current requirements of 50%-ile spherical coverage not being impacted, or improve spherical coverage requirement
· Enhanced RRM requirements
· FFS the detailed objectives
· UE demodulation requirements:
· Simultaneous and non-simultaneous RX from different directions 4 DL MIMO layers

Simultaneous Multi-Rx chain DL reception has been studied in Rel-16 eMIMO and Rel-17 feMIMO WIs, but the specific capability and UE requirements have not been studied and defined in the corresponding releases in RAN4. Although RAN1 has defined the features in the WIs, RAN4 assumes that more complex UE capabilities and related UE requirements to support the defined RAN1 multi-RX assumption.  

It is well known that FR2 radio link is easily degraded due to blockage issue, and support of simultaneous multi-Rx chain DL reception provides many benefits to overcome the potential blockage issue.  However, there are no defined UE behaviour and requirements related to a UE which support the simultaneous reception which means that from network it remains unknown and in grey area, because there are no UE requirements undefined until now. Hence, RAN4 needs to study simultaneous reception and develop related the related UE requirements specifically for a FR2 UE but also including FR1 UE.

In RAN#94, discussion on simultaneous RX capability has been made in [RP-212682], and the needs of the work seem aligned and made consensus. Concerning the working objectives we note that the “dual TCI” concept in [RP-212682] is not totally new, and RAN1 has studied “TCI codepoint indicating two TCI states” in mTRP discussions. As we see it, “dual TCI’ is equivalent to indicate two TCI states by single DCI codepoint but we prefer to clarify this to ensure common understanding.  If there is a new UE behavior regarding TCI indication in Rel-18, it needs to identified first. Also, multi-DCI with two TCIs can be indicated simultaneously by two DCIs as well in m-TRP scenario. We propose to work on the simultaneous multi-Rx chain DL reception as a continuation of the Rel-16/Rel-17 eMIMO and feMIMO work regarding TCI indication and UE RX capability. This is regarded as unified TCI framework enhancement in Rel-18.

Work on the simultaneous multi-Rx chain DL reception as a continuation of Rel-16/Rel-17 eMIMO and feMIMO regarding TCI indication and simultaneous RX capability.
Based on the discussion we suggest some modification to the objective:
· Working area objectives:
· Enhanced RRM requirements
· assuming simultaneous multi-Rx chain DL reception from different directions
· Specify RS/channels for simultaneous multi-Rx chain reception in multi-TRP deployment and intra/inter-cell beam management.
· Specify requirements on simultaneous beam-management for L1-measurement / reporting for multi-TRP deployment and intra/inter-cell beam management  (targeting both FR1 and FR2)
· FFS the detailed objectives
· UE demodulation requirements:
· Specify RS/channels for simultaneous multi-Rx chain reception 
· Specify requirements for simultaneous and non-simultaneous multi-RX chain DL reception from different directions 
· 4 DL MIMO layers
Others (FR1 HST improvements)
Current stabilized objectives are listed:
· Working areas which need more discussions
· FR1 HST to improve the performance further in Rel-18
· Support 500km/h velocity on NR FR1 bands >1.88GHz
· Improve downlink performance
· Improve uplink performance requirements
· Enhance TCI switching delay RRM requirements
· Define the CHO RRM requirements for HST scenario
· Improve the HST-DPS performance
· Improve CSI reporting requirements
· Improve RAR and Msg4 reception performance during random access
The reasoning behind need to enhance TCI switching delay requirements for FR1 HST is not clear to us. We would like to understand and have this clarified before such objective can be agreed. Concerning CHO, RAN4 has already defined generic CHO UE requirements for non-HST scenario. It is not clear which HST specific aspects would lead to that the existing generic CHO requirements would not be readily applicable for FR1 HST scenario? This would need further clarification. Additionally, during the Rel-16 and Rel-17 work no need for CSI reporting enhancements has been identified. Hence, the justification for such improvement is not clear to us and need to be clarified first. 
RAN4 to further discuss necessity of this area and update the objectives for FR1 HST enhancements Rel-18 WI if identified as necessary

Conclusion
In this paper we discuss the proposals contributed to the last plenary. In all there are more proposals than what RAN4 can handle within Rel-18. Hence, we prefer agreeing on a limited number of topics for the RAN4 Rel-18 package. Our preference is that RAN4 should focus on topics which would bring gain in real field deployments and address features which are and/or to be in use and requested.
We propose following for the RAN4 RRM&Demod Rel-18 packages:
1. Agree on 4 separate RRM requirements enhancement work items for Rel-18.
Define a WI: FR2 delay reduction enhancements, including SCell activation enhancement in FR2 with the following potential objectives:
· SCell activation enhancement in FR2
· FR2 delay reduction enhancements
· Fast RRC connection re-establishment
· Fast and gapless Scell activation
Define a WI: RRM requirement enhancement with the following potential objectives:
· FR1-FR1 NR DC RRM requirements
· HO with PSCell for new scenarios
· RLM enhancements - introduction of 2nd BLER level
Define a WI: Inter-RAT NR measurement without gaps with the following objective:
· define RRM and performance requirements for NR Inter-RAT measurements in EN-DC.
Define a WI: RRM requirements for increased number of CC’s with the following objective:
· define UE RRM and performance requirements for up to [12] DL CC CA.
: RAN4 down scope following items from the Rel-18 RAN4 RRM package discussion and does not discuss further on the following topics during Rel-18:
· FR2-FR2 DAPS requirements
· Enhancement RF beam measurement requirements
· Enhancement type 2 BWP switching in FR2
· Network controlled gaps for UE Rx beam switching 
· Leftover deployment scenario in Rel-17 (FR2-2 NR-DC and FR2-1-FR2-2 NR CA/DC)
· UL frame boundary offset reporting
· Enhancement for CSI-RS based L3 measurement and CMTC
· TCI switching enhancement
· NeedForGap
· Per-FR gap
· Measurement gap sharing enhancement
· Joint requirements for pre-configured MG and Concurrent MG and NCSG and Enhance pre-configured gaps
· CGI reading requirement for NR-U cell
· Harmonized RLM/BM BFD
· Allow interruption for deactivated SCell measurements
· CSI-RS based CFRA in RRM requirement
· Fast and gapless Scell activation and Fast RRC connection re-establishment
· Dynamic activation and switching of the measurement gap pattern for different applications
· RRM enhancement for NR-U

RAN4 to further discuss and update the objectives for FR2 HST enhancements Rel-18 WI
Work on the objectives for simultaneous multi-Rx chain DL reception as a continuation of Rel-16/Rel-17 eMIMO and feMIMO regarding TCI indication and simultaneous RX capability.
RAN4 to further discuss necessity of this area and update the objectives for FR1 HST enhancements Rel-18 WI if identified as necessary.
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