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Introduction

 [AT117-e][306][NBIOT R16] Random access on multiCarrier in NB-IoT (CMCC)

      Scope: Discuss issues in R2-2202633 and CRs in R2-2202634 and R2-2202635. Discussion of whether correction is needed, and work on the CRs.

      Intended outcome: Report in R2-2203573, and revised CRs (if needed – Tdocs can be allocated if necessary).

      Phase 2 Deadline: Monday 28th February 1200 UTC.
      Status: started
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1 Discussion
Deployment scenario:

In contribution [1], Figure 1 shows a typical deployment scenario in NB-IoT real network. Single-carrier cells are deployed to meet coverage requirements for most scenarios, and multi-carriers cells are deployed for concurrent service scenarios to meet capacity expansion requirements. The anchor carriers are deployed with inter frequency to reduce interference among cells, and it’s generally that the non-anchor carriers in one cell are deployed on the same frequency as the anchor carrier in the neighbour cell.
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Figure 1 The deployment in the NB-IoT network
Issue description:

For the downlink, the downlink narrowband reference-signal EPRE (Energy Per Resource Element) of the non-anchor carriers is generally lower relative to the downlink narrowband reference-signal EPRE of the anchor carrier to reduce the interference between the non-anchor carrier and the neighbour cells cells using the same frequency. Due to lower EPRE of non-anchor carrier than EPRE of anchor carrier, shrunken coverage of non-anchor carrier may result to MSG2 failure if npdcch-NumRepetitions-RA-r14 is configured same for anchor carrier and non-anchor carrier. 

For the uplink, the background noise is relatively strong in NB-IoT network, and the non-anchor carriers suffer more uplink interference due to the same frequency neighbor cell with uplink service terminals. This may degrade uplink performance, such as MSG 1 failure on the non-anchor carrier.

In the 116-e, RAN2 have confirmed the scenario is valid and the issue exists[2] as follows:
· RAN2 confirm the following scenario is valid, for standalone deployment: EPRE of non-anchor carrier smaller than EPRE of anchor cell. Non-anchor carrier is deployed on the same frequency with anchor carrier of neighbouring cell.

· RAN2 confirm the following issue exists:

· DL issue: Due to lower EPRE of non-anchor than EPRE of anchor cell, shrunken coverage of non-anchor carrier may results to MSG2 failure.

· UL issue: Non-anchor carrier suffered more UL interference than anchor carrier for the same cell, due to intra-frequency interference from anchor carrier of neighbouring cell. This may degrade uplink performance, e.g., MSG 1 failure on non-anchor carrier.

· postponed
In the 117-e, RAN2 have discussed the solutions for the uplink interference on non-anchor carrier, and the solution proposed in [1] that introduce a new RSRP threshold list for each non-anchor carrier for random access to determine the UE’s CE level on non-anchor carrier needs to modify TS36.331, TS 36.321 and TS 36.306. 

Q1: Do you agree with the draft 36.331CR? 
	Company
	Yes/No for 36.331 CR
	Comments

	Mediatek
	No
	For the Inter-operability part, If the network implements the change but not the UE,  the implementation of this CR in network prevents the other NW implementation sloutions to fix the problem.

Furthermore, Rel-17 paging carrier selection is based on the assumption that the all the paging carriers can provide the same coverage range.  If the issues identified in the RAN2-116e has not been fixed by compensating to align the coverage ranges of carriers (i.e. fixed by this CR so that the coverage range of carriers remain different), RAN2 needs to discuss whether this CR has impact on Rel-17 paging carrier selection.

	Sequans
	
	Assuming RAM2 agrees a solution is needed, the CR seems fine. We don’t see an interoperability issue since in a mismatch case the UE will act as a legacy UE.
However, RAN2 has not yet agreed a specified solution is the way to go, and we agree with MediaTek that the impact on carrier-based selection should be considered, since those carriers can also be used for RA. 

	Huawei, HiSilicon
	yes with comments
	1. coversheet:

As there is no interoperability issues (UE idle mode procedure) , the CR can be made early implementable. For this we need to add the sentence ‘"Implementation of this CR from Rel-14 will not cause interoperability issues" on the coversheet below the interoperability analysis and add a the CR in annex G, table G-1

additional editorial comments provided in the CR

2. SIB22

a. the new parameter should be ‘r16’. we propose to reduce the length and call it ‘rsrp-ThresholdsPrachInfoList-r16’. there is also no need for a comma after OPTIONAL

b. we think the parameter should be Need OP rather than need OR and clarify in the field description the behaviour

If the field is absent, the value signalled in  ‘rsrp-ThresholdsPrachInfoList-r13’ in SIB2-NB applies
c. we need to specify to which carrier (anchor/non-anchor) the NRSRP threshold refers to. In our view, the simpler is that the threshold refers to the measurement on the anchor carrier (same as legacy). In this case, the UE does not need to make any translation of the anchor carrier NRSRP measurements to the non-anchor carrier NRSRP.  It just compares the anchor carrier measurements with the thresholds signaled for the non-anchor carrier

we propose to add ‘the thresholds are related to the anchor carrier NRSRP measurement’

In summary we propose to reword as below

rsrp-ThresholdsPrach-NonAnchorInfoList

The criterion for UEs to select a NPRACH resource on the non-aAnchor carriers. The thresholds values are related to the anchor carrier NRSRP measurement.Up to 2 RSRP threshold values can be signalled. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2. See TS 36.321 [6]. If absent, there is only one NPRACH resource. The number of RSRP thresholds for the non-anchor carrier is the same as the number of RSRP threshold defined by rsrp-ThresholdsPrachInfoList-r13 in SIB2. E-UTRAN includes the same number of entries, and listed in the same order, as in rsrp-ThresholdsPrachInfoList in SystemInformationBlockType2-NB. 

If the field is absent, the value signalled in  rsrp-ThresholdsPrachInfoList in SystemInformationBlockType2-NB applies.
A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows:

RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, P-Max))} where P-Max: is the value of p-Max field in SystemInformationBlockType1-NB.
3. UE capability
There is no need for UE capability signalling, this is UE idle mode procedure

	ZTE
	Yes and fine with HW’s comments
	We see no suitable implementation solution that can handle the mentioned issue. As discussed during online, if network increase the UL/DL repetition number for CEL1, only a (small) part of UEs in the edge ring area of CEL1 can improve the access performance, but the capacity of the entire CEL1 is sacrificed. We tend to think that even if there is no new solution, operators will highly possible not apply the implementation solution. Therefore, it’s not suitable to say “….prevents the other NW implementation sloutions to fix the problem” as the mentioned solution cannot fix the problem.
We are also not clear what’s the possible impacts between this R16 CR and the R17 paging carrier selection scheme. The R16 CR mainly optimize the PRACH carrier selection and has no impact on paging carrier selection. Yes, we agree with Sequans that R17 paging carrier can also be configured as RAR carrier for legacy UE. Even that is the case, the rule for configuring DL repetition number for R17 paging carrier when using it as RAR carrier can be same as that for legacy DL carrier. 
Thank you Huawei for giving the detailed modification suggestions. We are fine to all of them (including to use anchor carrier NRSRP measurement for comparison with new thresholds, to better to use Need OP etc.). No further comments.

	Qualcomm
	No
	The solution defines new (likely to be more conservative) thresholds for the three coverage levels. That is UE, supporting this enhancement would not use the carrier whose carrier-specific NRSRP for the current coverage level is above the serving cell NRSRP. This effectively means the coverage level of such a non-anchor carrier be smaller for UEs supporting this enhancement than for legacy UEs.

Overall, the benefit of the solution looks marginal for supporting UE but it does not resolve problem for legacy UEs.
The draft CRs need some changes.

	
	
	

	
	
	

	
	
	


Q2: Do you agree with the draft 36.321CR? 
	Company
	Yes/No for 36.321 CR
	Comments

	Huawei, HiSilicon
	yes with comments
	1. coversheet: same comments as for RRC, annex D in 36.321
2. we only need to list the new parameter in 5.2.1 and to update the NPRACH resource selection in 5.2.2

else if the UE is an NB-IoT UE:

-
if the UE supports carrier specific NRSRP thresholds for NPRACH resource selection and rsrp-ThresholdsPrachnfoList-r16 is signalled for a carrier in ul-ConfigList:

-
if the enhanced coverage level of the carrier determined using rsrp-ThresholdsPrachInfoList-r16 is different from the selected enhanced coverage level for the anchor carrier: 

-
do not consider the PRACH resource on this carrier for PRACH resource selection.  
-
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.

	ZTE
	Yes
	Fine with HW’s comments

	Qualcomm
	No
	See comment to Q1.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In the draft CR, an optional capability nonAnchorThresh-NPRACH-r16 is introduced. Companies are invited to share views whether it should be optional capability with or without capability signalling.
Q3: Whether the capability defined as optional capability with or without signaling? Do you agree with the draft 36.306CR? 
	Company
	With or without signalling
	Yes/No for 36.306 CR
	Comments

	Sequans
	depends
	
	In any case, a capability serves no purpose other than NW to generally know how many UEs support this feature.

If RAN2 agrees to use this solution on dedicated carriers only, then a capability can be useful for the NW to decide whether it is worth it to configure such carriers.

If RAN2 agrees to apply this solution to carriers shared with legacy UEs, then some more consideration is needed on whether to specify this solution. Since this solution and current NW-implemented solution are mutually exclusive:
If this is important information for the NW in order to decide on whether to apply the solution, then it means current solutions are at least somewhat beneficial and used, and so this has impact on legacy UEs and should be considered on whether this solution should be implemented.

If NW doesn’t currently apply any solution, and so would apply this whenever possible, then the capability reporting is not useful.

	Huawei. HiSilicon
	No capability signalling
	yes with comments
	1. coversheet same comments as for RRC \

2. there is no need for caoability signalling, this is idle mode UE behaviour.

we propose to add the optional feature in 6.8 as follows:


6.8.x Carrier specific NRSRP thresholds for NPRACH resource selection

It is optional for UE to support carrier specific NRSRP thresholds for NPRACH resource selection  as specified in TS 36.321 [4]. This feature is only applicable if the UE supports any ue-Category-NB.


	ZTE
	No capability signalling
	Yes 
	Fine with HW’s suggestion

	Qualcomm
	No capability signalling
	No
	See comment to Q1.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2 Conclusions
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