Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #109-e	R2-2000647
Electronic meeting, 24th February– 06th March 2020	


Agenda Item:	7.2.1
Source: 	Huawei, HiSilicon
Title:	Miscellaneous for NB-IoT and eMTC RRC CRs
Document for:	Discussion and Decision
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this document, we discuss some of FFSs and Editor’s notes in TS 36.331 running CRs for NB-IoT and eMTC [2] and [3] in order to close them.
[bookmark: _Ref433086885]Discussion	
DelayTolerantCause
There is an Editor’s note in section 5.3.3.1b and 6.7.2 RRCEarlyDataRequest-NB [3]:
Editor's Note:	Working assumption: For eMTC/NB-IoT, delayTolerantAccess is not applicable for 5GC.
This was agreed in Rel-15 for NR and LTE at RAN2#104 following the reception of a CT1 LS [6].
	  Q2: Please inform RAN2 if a cause value for “Delay tolerant access” needs to be specified for NR or for LTE Resume.
CT1 response: 
CT1 does not expect usage of delayTolerantAccess RRC establishment cause in Rel-15 5GS CT1 specifications. 
Thus, delayTolerantAccess RRC establishment cause:
- does not need to be specified for NR connected to 5GCN in Rel-15 RAN2 specifications; and
- could be marked as not used in E-UTRA connected to 5GCN in Rel-15 RAN2 specifications.



This is due to a UE using access category 1 (delay tolerant) for the access barring check will determine a second access category in the range 3 to 7 that is to be used for determination of the RRC establishment cause. 
Proposal 1-1: Confirm the working assumption that cause delayTolerantAccess is not applicable to 5GC.
Proposal 1-2: Capture the restriction in the field description of establishmentCause in RRCConnectionRequest and resumeCause in RRCConnectionResumeRequest.
Downlink Channel quality measurements
There are two Editor’s notes in section 5.3.3.3 about downlink channel quality measurements [3]:
Editor’s Note: Waiting for RAN4 to define the measurement period for non-anchor carrier.
Editor’s Note: The wording may be updated when the capability for Rel-16 CQI reporting has been defined precisely.
RAN4 has agreed that the downlink channel quality measurement for non-anchor carrier is performed during the T2 period [4], then the Editor’s note can be closed and the text is updated to remove the ‘may’ and just refer to RAN4 specification.
In addition, we have now captured in MAC running CR [4] section 5.4.2.1 the RRC-MAC interactions, so the last sentence of the note can be removed. 
Proposal 2-1: Update NOTE 2 in section 5.3.3.3 and remove the Editor’s note.

	NOTE 2:	The downlink channel quality measurements may use measurement period T1 or T2, as defined in TS 36.133 [16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation.
Editor’s Note: Waiting for RAN4 to define the measurement period for non-anchor carrier.


 
RAN2 has agreed to introduce two separate UE capabilities for DL channel quality reporting in MSG3 for anchor carrier and non-anchor carriers. However, we do not think it is necessary to distinguish between the two in RRC specification, so we propose just to align with 36.306 CR wording and remove the Editor’s Note.
Proposal 2-2: Align the capability name with TS 36.306 without differentiating anchor/non-anchor carrier and remove the Editor’s note.
Idle mode eDRX indication in NB-IoT
There is an Editor’s note in section 6.7.2 SystemInformationBlockType1-NB [3]:
Editor's Note:	Working assumption: No indication of support for idle mode eDRX is needed for NB-IoT connected to 5GC.
This is specified in TS 23.501 [7] section 5.31.7.2.1, as replicated below:
	[bookmark: _Toc20150110][bookmark: _Toc27846910]5.31.7.2	Extended Discontinuous Reception (DRX) for CM-IDLE and CM-CONNECTED with RRC-INACTIVE
[bookmark: _Toc20150111][bookmark: _Toc27846911]5.31.7.2.1	Overview
…
	For WB-E-UTRA the eNB broadcasts an indicator for support of extended idle mode DRX in 5GC in addition to the existing indicator for support of extended idle mode DRX in EPC as defined in TS 36.331 [51]. This indicator is used by the UE in CM-IDLE state.
NOTE 2:	A broadcast indicator for support of extended idle mode DRX is not needed for NB-IoT as it is always supported in NB-IoT.



Proposal 3: Confirm the working assumption that there is no need for an indication of extended Idle mode DRX support in system information for NB-IoT and remove the Editor’s Note.
CP-EDT-5GC indication in system information 
There is an Editor’s note in section 6.7.3 SystemInformationBlockType2-NB [3]:
Editor's Note:	Working assumption: Introduce a new IE “cp-EDT-5GC-r16” in SIB2-NB to indicate ng-eNB connected to 5GC supports CP-EDT optimization.
In EPC, there are two separate indications for UP-EDT and CP-EDT and RAN2#107 has agreed on a separate indication for UP-EDT in 5GC [1]:
Introduce a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP MO-EDT.
It seems natural to have also a separate indication for CP-EDT in 5GC.
Proposal 4: Confirm the working assumption that there is a new IE cp-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports CP MO-EDT.
CP Reestablishment indication in system information 
There is an Editor’s note in section 6.7.3 SystemInformationBlockType2-NB [3]:
Editor’s Note: Working assumption: The values ‘n’ and ‘m’ for the truncation of the 5G-S-TMSI are signalled per PLMN in SystemInformationBlockType2-NB. They are an implicit indication of eNB and AMF support.
Since SA3 sent a LS [8] recommending to send the n and the m in a protected message and SA2 has agreed to provide the n and m values to the UE via NAS signaling [9].
	Given SA3's recommendation to send the 5G-S-TMSI component sizes (n and m) in a protected message, SA2 has decided that AMF provides the UE with the 5G-S-TMSI component sizes. SA2 has also agreed related CRs to TS 23.501 and TS 23.502 (see attachments).



Proposal 5-1: Revert the working assumption that the values ‘n’ and ‘m’ for the truncation of the 5G-S-TMSI are signalled per PLMN in SystemInformationBlockType2-NB.
Proposal 5-2: Remove the IE cp-ReestablishmentPLMNList-5GC-r16 in SystemInformationBlockType2-NB.

For EPC, there is an indication cp-Reestablishment-r14 of eNB support in SystemInformationBlockType2-NB. This was introduced due to the late introduction of the feature and the existence of legacy eNB not supporting the feature. For 5GC, there is no legacy eNB and thus no need for any indication of eNB support. 
Proposal 5-3: For 5GC, CP re-establishment is always enabled, there is no need for an indication in system information. Section 5.3.7.3 to be updated accordingly.
Multiple DRBs support in NB-IoT
There is an Editor’s note in section 6.7.3 UE-Capability-NB [3]:
Editor's Note:	NB-IoT UE supports up to 2 DRBs as legacy when connected to 5GC. FFS whether this is indicated by a new capability or the existing UE capability, multipleDRB-r13.
The capability is related to the support in the user plane protocol (PDCP, RLC) thus there is no justification for having different capabilities. 
Note that, at the NAS level, it is left to the UE implementation to release one or more active user-plane resources to cater for upper layer request, see TS 24.501 section 6.4.1.5A
Proposal 6: The existing capability multipleDRB-r13 is also applicable to 5GC.
PUR support in 5GC
There are two Editor’s notes in section 6.7.3 UE-Capability-NB [3] and Section 7.3b.3 [2]:
Editor's Note:	Whether to have separate capabilities for PUR in EPC and 5GC needs to be further discussed. 
Editor’s note: It needs to be confirmed whether transmission in PUR is supported for 5GC.
PUR feature is a RAN feature built on top of UP-EDT. It is not expected to have any additional impacts outside the RAN, thus there is no justification for not supporting PUR in 5GC.
Proposal7-1: PUR is supported in EPC and 5GC.

Although there is no difference expected in the behaviour when connected to EPC and 5GC, the feature may not be deployed at the same time in EPC and 5GC. As a result, it is desirable to have separate indications in system information and separate UE capabilities.
Proposal 7-2: Introduce separate indications up-PUR-5GC-r16 and cp-PUR-5GC-r16 in SIB2-BR/SIB2-NB
Proposal 7-3: Introduce separate UE capabilities pur-UP-5GC-r16 and pur-CP-5GC-r16.
MT-EDT
Lower layer configuration
There is a misalignment between NB-IoT and eMTC running CRs in section 5.3.3.3a on whether the lower layers should be configured with EDT for MT-EDT.
	[bookmark: _Hlk26438176]2>	if the UE is initiating UP-EDT for mobile originated calls in accordance with conditions in 5.3.3.1b:
23>	configure the lower layers to use EDT;
2>	else if the UE is initiating UP transmission using PUR:
[bookmark: _Hlk26438211]3>	configure the lower layers to use PUR;



The only lower layer that has explicit handling depending of EDT is the MAC layer. 
There are a number of MAC behaviours specific to EDT, especially for the selection of PRACH resources, e.g. in Section 5.1.2

	-	for BL UEs or UEs in enhanced coverage or NB-IoT UEs, if EDT is initiated by the upper layers:
-	if the message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is larger than the TB size signalled in edt-TBS for the selected enhanced coverage level for EDT; or
-	if the PRACH resource associated with EDT for the selected enhanced coverage level is not available:
-	indicate to upper layers that EDT is cancelled;
-	for BL UEs or UEs in enhanced coverage, select the PRACH resource set corresponding to the selected enhanced coverage level. For EDT, the PRACH resource set shall correspond to the set associated with EDT for the selected enhanced coverage level.



	-	if the UE is a BL UE or UE in enhanced coverage and EDT is initiated:
-	select the Random Access Preambles group corresponding to PRACH resource for EDT for the selected enhanced coverage level.
-	else if the UE is a BL UE or UE in enhanced coverage and Random Access Preamble group B does not exist:
-	select the Random Access Preambles group corresponding to the selected enhanced coverage level.
-	else if the UE is an NB-IoT UE:
-	randomly select one of the PRACH resources corresponding to the selected enhanced coverage level according to the configured probability distribution, and select the Random Access Preambles group corresponding to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group. For EDT, the PRACH resource shall correspond to resource associated with EDT for the selected enhanced coverage level.



Then, the MAC behaviour depends on which PRACH resource are used, e.g. Section 5.1.4
	-	if the Random Access Preamble associated with EDT was transmitted and UL grant provided in the Random Access Response message is not for EDT:
-	indicate to upper layers that EDT is cancelled due to UL grant not being for EDT;
-	for CP-EDT, flush the Msg3 buffer.
-	for UP-EDT, update the MAC PDU in the Msg3 buffer in accordance with the uplink grant received in the Random Access Response.
-	if the Random Access Preamble associated with EDT was transmitted, the UL grant was received in a Random Access Response for EDT, and there is a MAC PDU in the Msg3 buffer:
-	if the TB size according to edt-SmallTBS-Enabled and as described in clause 8.6.2 and 16.3.3 of TS 36.213 [2] does not match the size of the MAC PDU in the Msg3 buffer:
-	the MAC entity shall update the MAC PDU in the Msg3 buffer in accordance with the TB size.



Observation: If MAC layer is configured with EDT by upper layers, then MAC will select PRACH resource for EDT and will perform EDT specific behaviour.

For MT-EDT for the user plane CIoT optimisation, we have agreed to use the legacy preambles. Thus, for the MAC layer, this is a legacy MSG3 procedure and none of the EDT specific applies.
Observation: For MT-EDT for the user plane CIoT optimisation, legacy preambles are used and none of the EDT specific behaviour applies in MAC.

For PDCP and RLC, there was no change to the specifications for EDT, so, a priori, there is no meaning in being configured for EDT or not.
For PDCP, there was some discussion that PDCP should be able to recover the data in case of EDT fallback although this has been left to UE implementation. This applies only in the case data have been transmitted in MSG3 and thus does not apply to MT-EDT.
Observation: For RLC, there is no meaning in being configured for EDT or not.
Observation: For PDCP, being configured for EDT, may be meaningful for the recovery of the user data in case of EDT fallback, but this is not applicable to MT-EDT.

Proposal 8-1: For MT-EDT for the user plane CIoT optimisation, lower layers are not configured for EDT.

Handling of mt-EDT indication in the paging message
During the CR alignment, it was clarified that the mt-EDT indication was UE specific and thus only received by MT-EDT capable UE. However, it is not very clear which mt-EDT indication the UE uses.
Proposal 8-2: In 5.3.2.3, clarify that the mt-EDT is the one included in the UE’s paging record:
	Upon receiving the Paging message, the UE may:
1>	if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:
2>	if the mt-EDT is included:
[bookmark: _Hlk26351139]3>	initiate EDT in accordance with conditions in 5.3.3.1b;



Default MAC and PHY configuration
There is one Editor’s note in section 6.7.3 UE-RadioPagingInfor-NB [3]:
Editor’s Note: FFS if UE category information, i.e., Cat-M2, Cat-NB2, is provided in the UE Radio Paging information IE.
The intention of having the category in the paging message is to be able to trigger MT-EDT for larger data size based on the UE category.
On the other hand, during a resume procedure (including EDT), the default MAC and PHY configuration is used for transmitting MSG4. The reason for this is to have a common configuration for all UEs as the eNB may have no information about the specific UE, and for all MSG4 messages as the UE does not know which RRC message will be transmitted. 
Observation: Allowing different MSG4 size for MT-EDT based on the UE category seems to contradict the concept of the default MAC and PHY configuration.
Note that for this specific case, i.e. larger TBS based on UE category, it will probably work because there is no explicit dedicated configuration and the same DCI format is used. However, this was intended to be used in connected mode and we think, if allowed, it should be clear in the specification.
Proposal 8-3: If MSG4 sizes for MT-EDT based on the UE category is allowed, it should be clarified in the specification.
Assistance for Inter-RAT cell selection
There is one Editor’s note in section 6.4 Multiplicity and type constraint definitions [3]:
Editor’s Note: The value of maxFreqNBIOT-r16 is FFS.
The value is currently set to 8, which is the same as MaxFreq in E-UTRAN and NB-IoT

Proposal 9: Confirm the value of max 8 NB-IoT frequencies and remove the Editor’s Note.
Conclusion 
In this paper, we have discussed some FFSs and editor’s notes and made the following proposals:
DelayTolerantCause
Proposal 1-1: Confirm the working assumption that cause delayTolerantAccess it not applicable to 5GC.
Proposal 1-2: Capture the restriction in the field description of establishmentCause in RRCConnectionRequest and resumeCause in RRCConnectionResumeRequest.
Downlink channel quality measurements
Proposal 2-1: Update NOTE 2 in section 5.3.3.3 and remove the Editor’s note.
Proposal 2-2: Align the capability name with TS 36.306 without differentiating anchor/non-anchor carrier and remove the Editor’s note.
Idle mode eDRX indication in NB-IoT	
Proposal 3: Confirm the working assumption that there is no need for an indication of extended Idle mode DRX support in system information for NB-IoT.
CP-EDT-5GC indication in system information
Proposal 4: Confirm the working assumption that there is a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports CP MO-EDT.
CP Reestablishment indication in system information
Proposal 5-1: Revert the working assumption that the values ‘n’ and ‘m’ for the truncation of the 5G-S-TMSI are signalled per PLMN in SystemInformationBlockType2-NB.
Proposal 5-2: Remove the IE cp-ReestablishmentPLMNList-5GC-r16 in SystemInformationBlockType2-NB.
Proposal 5-3: For 5GC, CP re-establishment is always enabled, there is no need for an indication in system information. Section 5.3.7.3 to be updated accordingly.
Multiple DRBs support
Proposal 6: The existing capability multipleDRB-r13 is also applicable to 5GC
PUR support in 5GC
Proposal 7-1: PUR is supported in EPC and 5GC.
Proposal 7-2: Introduce separate indications up-PUR-5GC-r16 and cp-PUR-5GC-r16 in SIB2-BR/SIB2-NB
Proposal 7-3: Introduce separate UE capabilities pur-UP-5GC-r16 and pur-CP-5GC-r16.
MT-EDT
Proposal 8-1: For MT-EDT for the user plane CIoT optimisation, lower layers are not configured for EDT.
Proposal 8-2: In 5.3.2.3, clarify that the mt-EDT is the one included in the UE’s paging record:
Proposal 8-3: If MSG4 sizes for MT-EDT based on the UE category is allowed, it should be clarified in the specification.
Assistance for Inter-RAT cell selection
Proposal 9: Confirm the value of max 8 NB-IoT frequencies and remove the Editor’s Note.
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