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Discussion 
1.1 Editorial corrections for UE capabilities
In order to avoid interdependencies between different specifications, i.e. if the parameter name in one spec changes, the corresponding parameter name in another spec also needs to be changed, it’s better to avoid copying the parameter name directly in different specs, unless we have to. Therefore, it’s suggest to remove the RRC configuration parameter names in some UE capabilities.
Proposal 1: It’s suggest to adopt the following changes in TS 36.306:
	[bookmark: _Toc155951060]4.3.38.17	ntn-RRC-HarqDisableMultiTB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of npdsch-MultiTB-r16 and ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951061]4.3.38.18	ntn-OverriddenHarqDisableMultiTB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission by overriding the RRC configuration when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of ntn-RRC-HarqDisableMultiTB-r18.
[bookmark: _Toc155951062]4.3.38.19	ntn-DCI-HarqDisableMultiTB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission when HARQ feedback disabling per HARQ process for downlink transmission is not configured by RRC and when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of npdsch-MultiTB-r16 and ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951067]4.3.38.24	ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when operating in coverage enhancement mode A and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeA-r16 and ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951068]4.3.38.25	ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeB-r16 and ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951069]4.3.38.26	ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission by overriding the RRC configuration when operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18.
[bookmark: _Toc155951070]4.3.38.27	ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission when HARQ feedback disabling per HARQ process for downlink transmission is not configured by RRC and operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeB-r16 and ntn-Connectivity-EPC-r17.



There are also some miscellaneous issues as below:
1) [bookmark: _Toc155951059]With reference to other UE capabilities, e.g., “4.3.38.16	ntn-DCI-HarqDisableSingleTB-r18”, it may be enough to mention “This feature is only applicable if the UE supports ue-category-NB.” The redundant mention of support of ue-category-NB in “4.3.38.14 ntn-RRC-HarqDisableSingleTB-r18” can be removed.
2) According to the definition of ntn-Connectivity-EPC-r17 “This field indicates whether the UE supports NTN access. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB”, it can be seen that when UE indicates the support of ntn-Connectivity-EPC-r17, the UE also implies that it can support ce-ModeA-r13 or any ue-Category-NB. Therefore, for the UE capability which can be applicable to both eMTC and NB-IoT, it’s no need to mention both “applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB” and “support of ntn-Connectivity-EPC-r17” at the same time.
Proposal 2: It’s suggest to adopt the following changes in TS 36.306:
	[bookmark: _Toc155951057]4.3.38.14	ntn-RRC-HarqDisableSingleTB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of ue-category-NB and ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951072]4.3.38.29	ntn-UplinkHarq-ModeB-r18
This field indicates whether the UE supports HARQ Mode B. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.
[bookmark: _Toc155951074]4.3.38.31	ntn-Triggered-GNSS-Fix-r18
This field indicates whether the UE supports network triggered GNSS position fix in RRC_CONNECTED as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:
[bookmark: _Toc155951075]4.3.38.32	ntn-Autonomous-GNSS-Fix-r18
This field indicates whether the UE supports autonomous GNSS position fix in RRC_CONNECTED as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:
[bookmark: _Toc155951076]4.3.38.33	ntn-UplinkTxExtension-r18
This field indicates whether the UE supports to perform UL transmission in a duration after original GNSS validity duration expires without GNSS re-acquisition as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.


1.2 UE capabilities differentiation for supporting HARQ mode B in UL
Based on the UE feature list provided by RAN1 [1], RAN2 has introduced many UE capabilities related DL HARQ feedback disabling feature [2]. 
	UE cap for RRC-based HARQ feedback disabling
	UE cap for DCI-based HARQ feedback disabling

	ntn-RRC-HarqDisableSingleTB-r18 
ntn-RRC-HarqDisableSingleTB-CE-ModeA-r18
ntn-RRC-HarqDisableSingleTB-CE-ModeB-r18
ntn-RRC-HarqDisableMultiTB-r18
ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18
ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18

	ntn-OverriddenHarqDisableSingleTB-r18
ntn-OverriddenHarqDisableSingleTB-CE-ModeB-r18
ntn-OverriddenHarqDisableMultiTB-r18
ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18

	
	ntn-DCI-HarqDisableSingleTB-r18
ntn-DCI-HarqDisableSingleTB-CE-ModeB-r18
ntn-DCI-HarqDisableMultiTB-r18
ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18


It can be seen that, for RRC-based (semi-static) HARQ ACK enabling/disabling, there are several UE capabilities for NB-IoT, eMTC CE mode A and eMTC CE mode B respectively, and also for single TB and multi TB respectively. 
Meanwhile, for DCI-based HARQ ACK enabling/disabling override or DCI-based directly HARQ ACK enabling/disabling, there are only UE capabilities for NB-IoT, and eMTC CE mode B, e.g., no related UE capabilities for eMTC CE mode A. This mainly comes from the following RAN1 agreement (highlight yellow text), e.g., only option 1 is supported for eMTC CE mode A:
	RAN1#112 (February, 2023)
Agreement 
Confirm the following working assumption with the following update:
[bookmark: _Hlk128662819]Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.


However, for the support of HARQ mode B in UL, only one UE capability is defined. With reference to the UE capabilities for DL HARQ feedback disabling and also considering that there are additional requirements for UE capabilities in different cases, we suggest to at least separate the support of HARQ mode B in UL into two UE capabilities, e.g., one is for single TB and the other is for multi TB. 
Moreover, in order try to avoid the confusion between CE mode B and HARQ mode B, we suggest to change the wording of “UplinkHarq-ModeB” to “Uplink-HarqModeB”.
Proposal 3: It’s suggest to separate the support of HARQ mode B in UL into two UE capabilities as below:
	4.3.38.29	ntn-UplinkHarq-ModeB-r18ntn-Uplink-HarqModeBSingleTB-r18
This field indicates whether the UE supports HARQ Mode B. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.

4.3.38.xx	ntn-Uplink-HarqModeBMultiTB-r18
This field indicates whether the UE supports HARQ Mode B when multiple TB scheduling is scheduled in the uplink. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17 and (npusch-MultiTB-r16 or pusch-MultiTB-CE-ModeA-r16 or pusch-MultiTB-CE-ModeB-r16). For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. 



[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In this contribution, the following observations and proposals were made: 
Proposal 1: It’s suggest to adopt the following changes in TS 36.306:
	4.3.38.17	ntn-RRC-HarqDisableMultiTB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of npdsch-MultiTB-r16 and ntn-Connectivity-EPC-r17.
4.3.38.18	ntn-OverriddenHarqDisableMultiTB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission by overriding the RRC configuration when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of ntn-RRC-HarqDisableMultiTB-r18.
4.3.38.19	ntn-DCI-HarqDisableMultiTB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission when HARQ feedback disabling per HARQ process for downlink transmission is not configured by RRC and when configured with npdsch-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of npdsch-MultiTB-r16 and ntn-Connectivity-EPC-r17.
4.3.38.24	ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when operating in coverage enhancement mode A and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeA-r16 and ntn-Connectivity-EPC-r17.
4.3.38.25	ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration when operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeB-r16 and ntn-Connectivity-EPC-r17.
4.3.38.26	ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission by overriding the RRC configuration when operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18.
4.3.38.27	ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18
This field indicates whether the UE supports DCI-based HARQ feedback disabling for downlink transmission when HARQ feedback disabling per HARQ process for downlink transmission is not configured by RRC and operating in coverage enhancement mode B and when configured with ce-PDSCH-MultiTB-Config when multiple TB scheduling is scheduled in the downlink. A UE supporting this feature shall also indicate the support of pdsch-MultiTB-CE-ModeB-r16 and ntn-Connectivity-EPC-r17.



Proposal 2: It’s suggest to adopt the following changes in TS 36.306:
	4.3.38.14	ntn-RRC-HarqDisableSingleTB-r18
This field indicates whether the UE supports HARQ feedback disabling per HARQ process for downlink transmission by RRC configuration. This feature is only applicable if the UE supports ue-category-NB. A UE supporting this feature shall also indicate the support of ue-category-NB and ntn-Connectivity-EPC-r17.
4.3.38.29	ntn-UplinkHarq-ModeB-r18
This field indicates whether the UE supports HARQ Mode B. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.
4.3.38.31	ntn-Triggered-GNSS-Fix-r18
This field indicates whether the UE supports network triggered GNSS position fix in RRC_CONNECTED as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:
4.3.38.32	ntn-Autonomous-GNSS-Fix-r18
This field indicates whether the UE supports autonomous GNSS position fix in RRC_CONNECTED as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:
4.3.38.33	ntn-UplinkTxExtension-r18
This field indicates whether the UE supports to perform UL transmission in a duration after original GNSS validity duration expires without GNSS re-acquisition as specified in TS 36.331 [5]. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.



Proposal 3: It’s suggest to separate the support of HARQ mode B in UL into two UE capabilities as below:
	4.3.38.29	ntn-UplinkHarq-ModeB-r18ntn-Uplink-HarqModeBSingleTB-r18
This field indicates whether the UE supports HARQ Mode B. This field is only applicable if the UE supports ce-ModeA-r13 or any ue-Category-NB A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.

4.3.38.xx	ntn-Uplink-HarqModeBMultiTB-r18
This field indicates whether the UE supports HARQ Mode B when multiple TB scheduling is scheduled in the uplink. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17 and (npusch-MultiTB-r16 or pusch-MultiTB-CE-ModeA-r16 or pusch-MultiTB-CE-ModeB-r16). For a UE indicating support of ce-ModeA-r13, this field also indicates whether the UE supports the corresponding LCP restrictions for uplink transmission. 



References
[1] R2-2400022, LS on Rel-18 RAN1 UE features list for LTE after RAN1#115 (R1-2312571), RAN2#125, February 2024
[2] RP-233891, 36306_CR1872r1_(Rel-18)_R2-2313783 IoT NTN UE cap_Final, RAN#101, December 2023


	1/6	
