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1 Introduction

This document is a summary of the email discussion “[NB-IOT-AH#2] Multi-PRB configuration (Ericsson)”. The intention of this email discussion is to discuss remaining open issues on multi-PRB configuration for NB-IoT. 

[NB-IOT-AH#2] Multi-PRB configuration (Ericsson)

- Intended outcome: Email discussion report to RAN2#94, to identify all issues related to UE configuration for multi-PRB operation and resolve as far as possible. 

- Deadline: Thursday 19/05/2016

2 Background

At RAN2#93bis, the following agreements were made related to multi-PRB based on the contribution [1]: 

· We assume that the PCI of a non-anchor NB-IoT carrier can be different than its associated anchor carrier, but make this optional, and if not present PCI is the same as for anchor carrier. (can discuss later if to remove this optionality)
· In case the parameter “servesAsAnAnchorForOthers” is set to “true” in the configuration to non-anchor carrier above for UL and/or DL, the UE shall assume the same available subframes as in its anchor carrier, as determined by PSS/PSS, MIB SIB1 and other SI messages and the signalled available subframes bitmap. 
· In case the parameter “servesAsAnAnchorForOthers” is set to “false” in the configuration to non-anchor carrier above for UL and/or DL,, the UE assumes that only the bitmap of available subframes for the anchor carrier is applied also the the non-anchor carrier. 
· We only use dedicated signalling
· Except for diverging points above we endorse the provided ASN.1 proposal as a baseline. 
At RAN2#AH-2, the configuration of the multi-PRB was discussed based on the RRC review comments [2] and two additional contributions were submitted to the meeting but not treated due to lack of time [3][4]. 

The main outstanding items to be discussed as part of this email discussion are:

1. Naming conventions used for anchor vs non-anchor and carrier vs PRB

2. Signalling details of “DL valid subframes” and “DL gap configuration”

3. Allowing a different PCI to be configured to the non-anchor carrier

4. Allowing the non-anchor carrier to be an anchor for other UEs, i.e. including NB-PBCH/PSS/SSS/SI for the DL and PRACH for the UL

3 Discussion

3.1 Naming preference

At RAN2#AH-2, the following was discussed/agreed:

· E.49: intel think that neither multicarrier nor multprb is a good name. QC agrees but think that multiprb is better than multicarrier. Huawei indicate that R1 is using “multi-carrier”, Ericsson point out that the name is only used in stage-2, so we can decide. Ericsson has checked 36.211, 36.212, 36.213

· H.53.1: Intel think that the proposed name is also not clear, so Intel proposes to use anchor carrier or reference carrier or some other short name instead. QC think we should align with stage-2, and point out that as we decided to use “PRB” we should not use the name “carrier”. MTK agrees. QC also agrees that we should have a short name. 

· E.49: We adopt the terminology “multi-prb” in general. The proposed resolution is agreed. 

Offline on naming, we try to find “short” name(s). 

· Should be included in the email discussion on multi-PRB

It is not clear what RAN2 should name the 180 kHz frequency resource where the UE receives sync signals, paging and system information in IDLE mode and performs the random access procedure in IDLE/CONNECTED mode. 

Previous names used have been anchor carrier/PRB. 

H.53.1 suggested changing from “anchor carrier” to “carrier for NPSS/NSSS/NPBCH/SIB1-NB”.
In a similar way it is not clear what the frequency resource that the UE can be reconfigured to use during connected mode for unicast transmissions should be named. The previous name used has been non-anchor carrier/PRB. 

Thus, several options are possible and RAN2 need to agree on the naming to be used in the RAN2-specifications.

At least the following options are possible:

Option 1a: anchor carrier, non-anchor carrier

Option 1b: anchor PRB, non-anchor PRB

Option 2a: reference carrier, additional carrier

Option 2b: reference PRB, additional PRB

Option 3a: reference carrier, supplementary carrier

Option 3a: reference PRB, supplementary PRB

Option 4: other naming suggestion, e.g. any new name or combinations of the above

Option 5: Primary NB-carrier, Secondary NB-carrier

Question 1: Companies are invited to state a naming preference in the table below.
	Naming preference

	Company name
	Comments

	Huawei

	We prefer Option 1a or Option 1b, alternatively we think we can also say primary carrier/PRB and secondary carrier/PRB.

	Qualcomm
	Anchor PRB and dedicated PRB

	ZTE

	Prefer Option 1a. Although PRB instead of carrier is often used to indicate one carrier frequency, “carrier” seems to be a more correct term.

	Intel
	From Intel point of view, the main motivation is to find a terminology that will not cause ambiguity in the RAN 2 specification. Hence we just have to pick one that are not used in RAN 2 specification and are clear in the intention. We think adding a prefix of NB or NB-IOT will help (e.g. NB-carrier or NB-IoT carrier). As on referring to which carrier (i.e. the carrier that carries NPSS/NSSS/NPBCH/SIB1-NB or one without), we think that it may be good to use Primary NB-carrier and Secondary NB-carrier. If this is not sufficiently clear, we can add in the definition section for each of the terminology (e.g.:

Primary NB-carrier              A NB-IoT carrier that carries NPSS/NSSS/NPBCH/SIB1-NB

Secondary NB-carrier      A NB-IoT carrier that does not carry NPSS/NSSS/NPBCH/SIB1-N 



	Sharp

	We prefer option 1b. we think a short name is better

	CATT
	We should keep the name short and PRB is a unit of radio resource in L1. We prefer option 1a.

	Ericsson

	We prefer 1b which is also aligned with stage-2 naming.

	
	

	
	


3.2 Details on downlink ValidSubframes/GapConfiguration

RAN1 have asked RAN2 in an LS [5] to provide RRC signalling (SI and/or dedicated) to configure DL valid subframes for the non-anchor according to the following: 

· For valid subframe configurations for multi-PRB 

· One bit-map for the PRB with NBPSS/NBSSS/SIB1 in SIB1

· RAN2 can decide of one or both of:

· An additional bit-map for other PRB may be provided with dedicated signaling

· Additional bit-map(s) for other PRBs within SIB
At RAN2#AH-2, it was agreed to signal the ”DL valid subframes” and the ”DL gap configuration” for the non-anchor carrier only by using dedicated signalling, i.e. not enable signalling of these configurations on SI in release-13:

·  E.09: We handle non-anchor-PRB configurations only by dedicated signalling in rel-13 (but we make the IEs optional in the dedicated signalling, for future flexibility). 

Further, RAN2 agreed three cases to be signalled for the “DL gap configuration”:

· E.33: In the signalling we support three cases, non-anchor carrier have a) no config, b) same as anchor, or c) a separate configuration. 

Even if not explicitly agreed by RAN2 it is assumed that all DL subframes of the non-anchor carrier should be able to be valid. Thus, RAN2 should for the signalling of the valid DL subframes support the same three possible cases as for the DL gap configuration, i.e. a) no configuration (= all subframes valid), b) same as anchor, or c) a separate configuration. 

Below is a proposal of the ASN.1 definition for ValidSubframes and GapConfiguration sent as part of the DL-CarrierConfigDedicated to a UE. Only the parameters discussed as part of this section is included:  

DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {
------  

dl-GapConfigNonAnchor-r13
CHOICE {


useAnchorGapConfig


BOOLEAN,    


dl-Gap
                
DL-Gap-NB-r13

}












OPTIONAL,
-- Need ON

downlinkBitmapNonAnchor-r13   CHOICE {

useAnchorBitmap           
BOOLEAN,


downlinkBitmap



DownlinkBitmap-NB-r13
}












OPTIONAL,
-- Need ON
------ 

}

	DL-CarrierConfigDedicated-NB field descriptions

	------

	dl-GapConfigNonAnchor

The downlink gap configuration for the target non-anchor carrier. 

Absence of this IE indicates that the existing value should be used if previously configured; otherwise no downlink gap configuration is used for the non-anchor carrier. 

	useAnchorGapConfig

TRUE indicates that the DL gap configuration broadcasted in SIB2-NB on the anchor carrier shall be applied also on the non-anchor carrier. FALSE indicates that no DL gap configuration shall be used on the non-anchor carrier. 

	dl-Gap

The downlink gap configuration to be used on the non-anchor carrier.

	downlinkBitmapNonAnchor

The downlink valid subframes bitmap for the target non-anchor carrier. 

Absence of this IE indicates that the existing value should be used if previously configured; otherwise no downlinkBitmap is used for the non-anchor carrier.

	useAnchorBitmap 

TRUE indicates that the downlinkBitmap broadcasted in SIB1-NB on the anchor carrier shall be applied also on the non-anchor carrier. FALSE indicates that no downlinkBitmap shall be used on the non-anchor carrier. 

	downlinkBitmap

Indicates subframes valid for DL reception, 10 bits or 40 bits are used for configuring 10 ms or 40 ms respectively. 

0 in the bitmap indicates that the subframe is invalid. 

	------


Question 2: Companies are invited to comment on the proposed ASN.1 structure and definition for the non-anchor carrier configuration related to ValidSubframes and GapConfiguration. 
	Comments on ValidSubframes and GapConfiguration

	Company name
	Comments

	Huawei
	Any particular benefit to this ASN.1 proposal compared to the one in the CR? We understand the main concern here is to address the issue to differentiate the case a) and b) mentioned in E.33 and in this case we can simply add 1 bit to deal with it, which is more straight forward and simpler.

	Qualcomm
	Only need to provide non anchor dl gap configuration if different from anchor PRB hence no need to have choice between useAnchorGapConfig and dl-gap; just make dl-gap optional as is done for downlinkBitmapNonAnchor. Eg:

dl-GapAdditional-r13


DL-GapConfig-NB-r13 OPTIONAL,

-- Need OP



	ZTE

	Agree with the intention; however it seems that the ASN.1 can be further simplified. 
For a non-anchor carrier, the case where the configuration for valid subframes and/or DL gaps is the same as the anchor carrier can simply be indicated by not signalling the optional downlinkBitmapNonAnchor and/or dl-GapConfigNonAnchor parameters. So useAnchorGapConfig and useAnchorBitmap are not needed: in the downlinkBitmapNonAnchor / dl-GapConfigNonAnchor IEs the CHOICE could be between downlinkBitmap / dl-Gap and none (NULL).

	Intel
	We wonder if the signaling could be further optimized for the case where no DL gaps are defined and all subframes are available by not having to do any signaling.

DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE { 

dl-GapConfigNonAnchor-r13
CHOICE {


useAnchorGapConfig

    ENUMERATED {true},    


dl-Gap
                
DL-Gap-NB-r13

}












OPTIONAL,
-- Need ON

downlinkBitmapNonAnchor-r13   CHOICE {


useAnchorBitmap              ENUMERATED {true},


downlinkBitmap


     DownlinkBitmap-NB-r13

}












OPTIONAL,
-- Need ON

} 

If the changes above are agreed, the corresponding field definitions would also need to be updated accordingly



	Sharp

	  We agree with the proposed ASN.1 structure and definition for the non-anchor carrier configuration related to ValidSubframes and GapConfiguration

	CATT
	The ASN.1 definition can be simplified since only two scenarios show here. UseAnchorGapConfig and useAnchorBitmap are unnecessary. 

	Ericsson

	We think that the proposed ASN.1 structure captures the RAN2 agreements both in terms of E.33 (cases a), b), c)), and also in terms of meeting E.09 where existing configuration is kept in case of future introduction of configuration in SI-messages.

In addition, we have the following responses to comments provided by other companies.

Huawei: Yes, it would be possible to add new bits, but also the optionality of the structure would have to be changed to capture the case where existing configuration continues to apply.

Qualcomm: Unfortunately case a) would not be captured with your proposed solution.

ZTE and Intel: Yes, we understand your intention. However we feel that for the sake of E.09 there might be cases in the future where we might want to keep other existing configuration.

CATT: As explained in the text and also agreed on the adhoc meeting (E.33), we need to distinguish between three cases: a) no config, b) same as anchor, or c) a separate configuration
Therefore, it is not clear to us why you mention that there are only two cases that need to be covered in the ASN.1.

	
	

	
	


3.3 Same PCI

In [1] it was proposed that the non-anchor carrier should have the same PCI as the anchor carrier as no benefits of having a different PCI could be identified. However, at RAN2#93bis it was agreed after a short discussion that a different PCI would be allowed on the non-anchor carrier:

· We assume that the PCI of a non-anchor NB-IoT carrier can be different than its associated anchor carrier, but make this optional, and if not present PCI is the same as for anchor carrier. (can discuss later if to remove this optionality)
In [3] some drawbacks of allowing different PCIs between anchor and non-anchor carriers are discussed and it indicates that RAN1 discussions are needed in case RAN2 would allow a different PCI on the non-anchor. It proposes to not allow this configuration. 

Note, that the possibility of having a different PCI between the anchor/non-anchor carrier and the LTE cell should still be possible to configure and [1][3] are not proposing to remove this configuration possibility.

In the current running CR of 36.331 nothing has been captured around what parameters that are needed to be signalled in case a different PCI is used on the non-anchor so this is today unknown.  

No company has so far provided any benefit(s) or use case(s) for when to apply a different PCI on the non-anchor compared to the anchor so this should be discussed. 

Question 3: Companies are invited to comment on if they think a different PCI between the anchor and non-anchor should be allowed to be signalled. If the answer is yes, please also provide the benefits to justify this and what parameter(s) that should be signalled as part of this configuration. 
	Comments on allowing different PCI between anchor and non-anchor carriers

	Company name
	Comments

	Huawei

	Disagree. This is not consistent with RAN1’s agreement.

If this is allowed, it will implies that RAN1 should re-discuss what happens to the non-anchor carrier if a different PCI is used for the non-anchor carrier.

In this case, the UE can utilize the LTE CRS information (for demodulation and/or measurement) on the anchor carrier but not on the non-anchor carrier(s). The performance of the non-anchor carrier will be unnecessarily degraded.

Another issue is that it was also agreed in RAN1 that “the PCID from NB-SSS and the LTE PCID indicate the same LTE CRS position”, so if the PCI on the non-anchor carrier is different than the PCI on the anchor carrier and/or the PCI of LTE, RAN1 will have to re-discuss whether this new PCI indicates the same LTE CRS position which is needed even on the non-anchor carrier because it was agreed in RAN1 that “NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation”. RAN1 will also have to discuss whether the “new” PCI is applied in other physical layer operations (e.g. scrambling initialization, NB-RS frequency shift etc). All these potential RAN1 discussions are only possible if the “single PCI” assumption causes significant problems, because the RAN1 NB-IoT work has been completed in RAN1#84bis meeting.

Last but not least, PCI is a very important resource in an NB-IoT network, and PCI planning is crucial to interference mitigation in the network. Use of different PCI on the non-anchor carrier will complicate PCI planning and decrease PCI reuse factor and cause adverse impact to the overall system performance.



	Qualcomm
	Don’t see the benefit of using different PCI on anchor and non-anchor PRB. In fact, like Huawei stated, it creates more complications instead of brining any benefit.

	ZTE

	We don’t see the benefit of allowing different PCI between anchor and non-anchor carriers and we also believe this would lead to a number of issues to be discussed in RAN1. So we think there should be no option to signal a different PCI for a non-anchor carrier.

	Intel
	We are fine with keeping the PCI the same between anchor and non-anchor carrier for Rel-13.

	Sharp

	Disagree. We think non-anchor carrier should have the same PCI as the anchor carrier. We do not see any benefit of assigning different PCIs to non-anchor carriers other than the one of the associated anchor carrier.

	CATT
	Different PCI between the anchor and non-anchor has no benefit to network planning.

	Ericsson

	We don’t see a benefit of having different PCIs between anchor and non-anchor PRBs.

	
	

	
	


3.4 AnchorForOthers

In [1] it was proposed that the non-anchor carrier could also contain NPSS/NSSS/NPBCH/SI and that this could be indicated by one bit in the dedicated signalling. This proposal was discussed at RAN2#93bis but aspects on the signalled DL valid subframes were added to the final agreements. This discussion was also done before the RAN1 LS on DL valid subframes [5] was treated. The following agreements around this were made at RAN2#93bis:

· In case the parameter “servesAsAnAnchorForOthers” is set to “true” in the configuration to non-anchor carrier above for UL and/or DL, the UE shall assume the same available subframes as in its anchor carrier, as determined by PSS/PSS, MIB SIB1 and other SI messages and the signalled available subframes bitmap. 
· In case the parameter “servesAsAnAnchorForOthers” is set to “false” in the configuration to non-anchor carrier above for UL and/or DL,, the UE assumes that only the bitmap of available subframes for the anchor carrier is applied also the the non-anchor carrier. 
(In the agreements stated above, some aspects of the DL available subframes bitmap were also included but as discussed in section 3.2 these configurations should be handled separately.)

In [3][4] it is proposed to remove the “servesAsAnAnchorForOthers” parameter. The motivation given in [3] for this is that it is inconsistent with a RAN1 agreement but no real technical reasons not to allow this is provided. RAN1 has already asked RAN2 in [5] to provide RRC signalling to be able to signal valid/invalid DL subframes separately for the non-anchor carrier, which would anyway enable the possibility of NPSS/NSSS/NPBCH on a non-anchor carrier. The agreed RAN2 flag would however do this more efficiently from a signalling point of view and will in addition also cover the SIB1/SI-message schedule. In [4], mainly efficiency and flexibility reasons are given as argument for removing the flag. As discussed in section 3.2 a downlinkBitmap will be possible to provide by dedicated signalling. The remaining question is then if this flag could/should be removed. 

The main reason for keeping the flag is that the subframes where the SIB1 and SI-messages are transmitted cannot be provided by a 40-bit bitmap (except for SIB1 when R=16). In case the non-anchor and the anchor have the same SIB1/SI-msg schedule only this 1-bit flag would be needed to be provided to the UE.  

If keeping the flag, the following ASN.1 IE with field description could be used as part of the DL-CarrierConfigDedicated:
DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {
------  

isAlsoAnchor-r13

ENUMERATED {true}
OPTIONAL,
------ 

}

	DL-CarrierConfigDedicated-NB field descriptions

	------

	isAlsoAnchor

TRUE indicates that the target non-anchor carrier is an anchor carrier for other UEs, i.e. it carries NPSS, NSSS, NPBCH, SIB1-NB and SI messages in exactly the same subframes as the anchor carrier. 

	------


Question 4: Companies are invited to comment on the need to provide a one-bit flag/IE for the case when the non-anchor carrier contains NB-PSS/SSS/PBCH and has the same SIB1-NB/SI-message schedule as the anchor carrier. Please also provide comments on the proposed ASN.1 and field description. 

	Comments on the isAlsoAnchor in DL-CarrierConfigDedicated-NB

	Company name
	Comments

	Huawei

	We think the above proposal is not an appropriate way to handle the signalling. RAN1 asked RAN2 to develop the signalling based on RAN1’s agreements instead of creating inconsistent assumptions. RAN2 shall not add new things that are not agreed/considered in RAN1.

To allow this new created assumption, the PSS/SSS location has limitations and therefore the location of PRB would be limited for non-anchor PRBs. The design of RAN1 is all based on the assumption that the non-anchor PRB will not contain the PSS/SSS and PBCH, and therefore the UE will use subframe #0, #5, #9 at the non-anchor PRB. If such assumption is changed, this would have significant impact on RAN1. 

We believe companies should respect to RAN1’s agreement and provide consistent proposal in RAN2. We disagree with this change.

	Qualcomm

	Main reason to have a non-anchor PRB is because anchor PRB is overloaded. Therefore it does not make sense to have an anchor PRB to be non-anchor PRB for some mobiles. Furthermore, RAN1 definition of non-anchor PRB does not allow it to be anchor PRB for some mobiles. 

	ZTE

	Regardless of the signalling, we don’t think that a non-anchor carrier should serve as an anchor for other UEs.

Apart from considerations on the overall efficiency (as the non-anchor carrier would offer limited resources as the anchor carrier, due to the presence of common channels for other UEs), we think this would also have a number of implications, also on RAN1.

For instance, related to the previous discussion on PCI, what would be the PCI of this non-anchor carrier acting as an anchor for other UEs?

We think that for Rel-13 we should accept the limitations of the multi-PRB solution we designed so far and consider further enhancements only in future releases.

	Intel
	As mentioned in [4], this is just optimising signalling for the case where the anchor and the non-anchor are both in in-band mode of operation. Even in this case, The network may multiplex UEs in different coverage levels on the different carriers not only for unicast transmissions but also for transmissions of common control channels including SIB1-NB and other NB-SI messages. Specifically, for the case of MCO involving two anchor carriers, the eNB may target extended and extreme coverage UEs on one carrier and basic coverage UEs on the other. Therefore, the number of repetitions used for SIB1-NB and other NB-SI messages can be markedly higher for the carrier targeting extended and extreme coverage UEs compared to those for the carrier targeting UEs in better coverage conditions.
In the case of mix mode of operation (i.e. anchor is in-band while non-anchor is guard band or vice versa) and the non-anchor is an anchor of other UE. In this case, there may be a significant difference in the number of REs available in a DL Physical Resource Block (PRB)-pair or DL subframe (up to 50%, e.g., 152 REs in guard-band mode vs. 100 REs in in-band mode, assuming 3 symbols reserved for LTE PDCCH, presence of 4-port LTE CRS, and 2-port Narrowband Reference Signals (N-RS)).Thus, the number of repetitions of SIB1-NB or other NB-SI transmissions targeting the same coverage level can be expected to be significantly different, in order to avoid either over-dimensioning or under-provisioning in case the same number of repetitions is assumed for both cases. For this, just 1 bit/flag to indicate is not sufficient and the downlinkBitMap is not sufficient to indicate the NB-SIB1 and NB-SI.

Hence if we want a non-anchor to be used as an anchor of other UEs, we should ensure that all mode of operations can work properly and not just optimizing for one mode of operation.

Since it is the last meeting, we propose that we do not support the one bit/flag.



	Sharp
	Yes, we agreed that one-bit flag/IE is needed for the case when the non-anchor carrier contains NB-PSS/SSS/PBCH and has the same SIB1-NB/SI-message schedule as the anchor carrier.

As to the proposed ASN.1, we wondering what is the difference between the agreed IE “anchorCarrier-r13” and “isAlsoanchor”.

	CATT
	We share Qualcomm’s and ZTE’s comments.

	Ericsson

	We do not see that RAN1 is impacted by this solution.

According to RAN1 decisions and latest RAN2 agreements, it is already possible to make the subframes used for PSS/NSS/NSIB1 unavailable through the downlinkBitmap configuration. However, such configuration would be non-optimal and more subframes than necessary would have to be made unavailable.

We think that it is a likely scenario that an operator uses more than one anchor PRB and experiences uneven traffic load in connected mode and would be interested in moving the load among such PRBs. Having this 1 bit IE is a straightforward and optimal way of configuring the UEs in those scenarios.

	
	

	
	


The discussion above is related to the downlink carrier configuration. In [1] it was proposed that the uplink carrier configuration also includes the flag. If the flag is set to TRUE the non-anchor is used for random access by other UEs and the same random access configuration applies as for the anchor carrier. This means that if there is a transmission collision of NPUSCH and NPRACH, the NPUSCH transmission is postponed, i.e. according to the same rules as applied on the anchor carrier.

Question 5: Companies are invited to comment on the need to provide a one-bit flag/IE for the case when the non-anchor carrier contains NPRACH using the same configuration as the anchor carrier.

	Comments on the isAlsoAnchor in UL-CarrierConfigDedicated-NB

	Company name
	Comments

	Huawei

	Again this is not consistent with both RAN1 and RAN2 agreements, and we don’t understand why now a very different proposal needs to be considered. We disagree with this proposal.

	Qualcomm

	Comment as for question 5.

	ZTE

	Also for this, we don’t think it’s only a signalling issue, as we believe that, in Rel-13, a non-anchor carrier should not serve as an anchor for other UEs.

Further enhancements can be considered in future releases.

	Intel
	Again the similar issue as in our response to Question 4 will also be happening here. The NPRACH configuration between the anchor and the non-anchor may be different. Ideally we should then also signal the NPRACH configuration for the non-anchor as well. Consider the limited time, we prefer not to have this functionality for Rel-13.

	CATT
	We share Qualcomm’s and ZTE’s comments.

	Ericsson
	Same comment as for question 5.

However we don’t feel that the UL case is as important as for DL (question 5) since it is much easier to schedule the UEs on the non-anchor PRBs to avoid collision with other potential UL traffic (NPRACH) from other UEs in that PRB.

	
	

	
	


3.5 Additional discussion topics

There might be other aspects on the configuration of the non-anchor carrier that has not been discussed as part of section 3.1-3.4 so this section is provided for companies to bring up such aspects.   

Question 6: Companies are invited to comment on any other configuration aspects related to signalling of a non-anchor carrier.
	Comments on other configuration aspects for a non-anchor carrier.

	Company name
	Comments

	Intel
	There is an assumption that the USS configuration is the same between the anchor and non-anchor PRB when RAN2 discuss UE using UP solution will stay in the anchor PRB after UE performs RACH as follow:

R2-162639 NB-IoT – Further details on RA procedure for supporting multiple PRBs
Nokia, Alcatel-Lucent Shanghai Bell
discussion
· Ericsson think that this is covered by previous agreements. 

· Intel and Nokia clarifies that this is for the case when the UE is already in connected and performs a scheduling request. 

· ALT1: for SR, the UE goes back to the anchor, after the RACH, the UE stays on the anchor unless explicitly redirected again

· ALT2: for SR, the UE goes back to the non-anchor, after the RACH, the UE goes back to the non-anchor PRB where he was before the RACH

· Ericsson assumes ALT1, and think this is what we already agreed. 

· Intel think that the USS configuration of the anchor may have been lost such that ALT1 doesn’t work. Ericsson think that the USS configuration is the same in the anchor and non-anchor PRB, 

· We stay with ALT1: for SR, the UE goes back to the anchor, after the RACH, the UE stays on the anchor unless explicitly redirected again

In multi-carrier operation with mix deployment (i.e. anchor on in-band while non-anchor on guard-band and vice versa), the USS configuration may not be the same between anchor and non-anchor. The PDCCH repetitions may be different as the number of REs for in-band and guard-band can be different, the amount of DL power boosting can be different, the configuration of starting subframes for USS can be different (e.g., this depends on the number of invalid DL subframes that can be significantly different between guard-band and in-band cases).  The above agreement force it that it has to be the same even in mix mode of deployments, which means that the guard band deployment may not be efficiently used. 
Hence it is suggested to allow the switching back to the non-anchor PRB directly after RACH.

Proposal: For CIoT UP solution, the UE goes back to the non-anchor PRB that it has been configured before the RACH procedure was done. 

R2-163634 also gives other reasons to support the above Proposal.



	Sharp

	The following agreements about UE behaviour after RA were made at RAN2#93 
· If the UE needs to perform a RA procedure while on the non-anchor carrier (e.g. due to SR or PDCCH order) it goes back to the anchor carrier and stays there throughout RRC_CONNECTED or until re-assigned to another PRB.

· We may consider the mechanism to go back to the non-anchor PRB after the RA procedure.

The following agreements about UE behaviour after RA were made at RAN2#93bis 
· We stay with ALT1: for SR, the UE goes back to the anchor, after the RACH, the UE stays on the anchor unless explicitly redirected again

According to the above agreements, we should also discuss how UE can be redirected to non-anchor PRB after RA. Following two options can be used:

a) Indicates UE go back to the non-anchor PRB that previously configured

b) Configure new carrier as non-anchor PRB

We think both of the two options should be supported. Option a) can reduce the signalling if previously configured non-anchor PRB can be reused. Option b) is used if new carrier needed to be configured.

Below is a proposal of the ASN.1 definition for nonAnchor-configDedicated. Only the parameters discussed as part of this section is included::
PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {
     nonAnchor-ConfigDedicated-r13  CHOICE{

reuseNonanchor                          ENUMERATED {true}

carrier-ConfigDedicated-r13


Carrier-ConfigDedicated-NB-r13
}

OPTIONAL,
-- Need ON

...
}
PhysicalConfigDedicated-NB field descriptions
------

nonAnchor- ConfigDedicated 
The configuration of non-anchor carrier. If not present, the anchor carrier is used for all unicast transmissions. 

reuseNonanchor
This field is used to indicate that the UE should use the previously configured carrier as non-anchor carrier. 
carrier-ConfigDedicated
Carrier different from the anchor carrier (on which the UE has received NPSS/SSS, NPBCH and SIB transmissions) to be used for all unicast transmissions.
------


	Ericsson

	We share the view from Intel that in a mixed deployment mode scenario and/or if different power boosting is used, the USS may differ between the anchor and the non-anchor and a solution is needed for this. 

We think that this is a problem both for the CP and UP solution and needs to be solved. It could be solved for example in the same way as a “PDCCH order” triggered random access has been done for the CP solution. 



	
	

	
	

	
	

	
	


4 Summary of email discussion

The following seven companies participated in the email discussion: Huawei, Qualcomm, ZTE, Intel, CATT, Sharp, and Ericsson. Based on the comments provided, the following observations can be made:

3.1 Naming Preference:

Companies seem to agree that a short name shall be used. The distribution of the name proposals were mainly around options 1a) and 1b) plus some other proposals as listed below:

	Company
	Name preference for Anchor
	Name preference for non-Anchor

	
	anchor carrier
	anchor PRB
	primary carrier
	primary PRB
	Primary NB-carrier
	non-anchor carrier
	non-anchor PRB
	secondary carrier
	Secondary NB-carrier
	secondary PRB
	dedicated PRB

	Huawei
	X
	X
	X
	X
	
	X
	X
	X
	
	X
	

	Qualcomm
	
	X
	
	
	
	
	
	
	
	
	X

	ZTE
	X
	
	
	
	
	X
	
	
	
	
	

	Intel
	
	
	
	
	X
	
	
	
	X
	
	

	Sharp
	
	X
	
	
	
	
	X
	
	
	
	

	CATT
	X
	
	
	
	
	X
	
	
	
	
	

	Ericsson
	
	X
	
	
	
	
	X
	
	
	
	

	Total
	3
	4
	1
	1
	1
	3
	3
	1
	1
	1
	1


3.2 Details on downlink ValidSubframes/GapConfiguration:

Two of the companies agreed to the proposed ASN.1 structure in the email discussion. The other companies had various opinions on how the ASN.1 structure could be changed although the proposal from two companies did not capture the agreements from RAN2 (according to the rapporteur’s understanding).

3.3 Same PCI:
All seven companies agreed to have the same PCI between the anchor and the non-anchor PRB

3.4 AnchorForOthers:

Two of the companies agreed to keep the one-bit flag as currently agreed in RAN2. The remaining five companies are against the idea that a non-anchor PRB can also act as an anchor. One company against the idea thinks that it is mainly a signalling optimisation. One company thinks that we should not have any optimized signalling if we do not cover more deployment scenarios.The main concern of the remaining three companies is for potential impact on the RAN1 design. One company states that there is no impact on RAN1 design and does not agree with the concerns of the companies against the idea.

3.5 Additional discussion topics:

One company brings up an issue with the current RAN1/RAN2 agreements about the handing of multi-PRB in case of RACH transmission and handling of USS in case the UE is obliged to stay on the anchor after RACH transmission. The company proposes that the UE switches back to non-anchor PRB directly after RACH. Another company acknowledges the problem in mixed mode deployment modes and/or if different power boosting levels are used in anchor vs non-anchor PRBs and thinks there is a need for a solution.

Another company proposes a new parameter in the ASN.1 structure that could be used for enabling the possibility that a UE can use previous non-anchor configuration and go back to the non-anchor PRB after the RACH procedure on anchor PRB.

5 Proposed way forward

Based on the observations in section4, we have the following proposals:

Proposal 1 Agree to use the names “anchor PRB” and “non-anchor PRB” in the context of multi-PRB operations.

Proposal 2 The PCI of a non-anchor PRB is always the same as its associated anchor PRB.

Proposal 3 A non-anchor PRB cannot serve as an anchor PRB with NPSS/NSSS/NPBCH/SIB1-NB for other UEs.

Proposal 4 RAN2 to discuss issues with USS when the UE switches from non-anchor to anchor upon RACH procedure.
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