
3GPP TSG-RAN WG2 #99bis
R2-1712045
Prague, Czech Republic, 9 - 13 October 2017
Agenda item:
10.2.5
Source:
NTT DOCOMO, INC. (offline discussion moderator)
Title:
Report of offline discussion #17 on Measurement Capabilities Coordinations
WID/SID:
NR_newRAT - Release 15
Document for:
Discussion
1
Introduction
The following summarize the concerning agreements wrt. Measurement capabilities coordination between MN and SN. The measurement capabilities here refer to Total number of frequency layer (related to number of measurement object)  and Total number of reporting criteria ( related to configurable measurement events).

The following are related agreements achieved in the previous RAN2 meetings:

RAN2#99bis:
	UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)


RAN2#98:

	· At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.
· If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.


In addition to that, LS(es) from RAN4 [1,2] were received. The LS addressed the RAN2 question on what is the condition whether independent measurement object configuration from MN and SN is considered as one or two measurement frequency layer.

This document collects the views from different companies and attempts to provide tentative agreements.
2
Discussion Summary and Proposal
The following issues were discussed and the following are summarized:

Disc. 1: The necessity of coordination between MN and SN
Most companies think that some form of signalling is needed for the coordination. 2 companies were of the opinion that OAM can be used for the coordination and hence signalling is not needed, and 1 company indicated that fully independent configuration from the two nodes with UE support is feasible.
Disc. 2: Coordination method between MN and SN on the number of frequency layer to be used
1. On the number of frequency layer to be used in two nodes, the following options were identified:

· Option 1: via OAM (2 companies) 

· Option 2: via signalling (6 companies)

· Option 2-1: MN indicates to SN the available number for SN to use.

· Option 2-2: MN indicates the allowed NR bandcombinatios.

2. Whether re-negotiation (for the purpose that SN wants to configure more number) needs to be supported, at least 2 companies want this to be allowed, and other (7 companies) thinks that for Rel-15, it is not needed (e.g., the number indicated from MN is used until the SN is released)
Disc. 3: What are the parameters that need to be coordinated?
1. It is a common understanding that the physical measurements that needs to be coordinated is for the purpose to ensure that the measurement configured from the two nodes is peformed in the same frequency layer (i.e., not to consume the number of frequency layer).

2. RAN4 input is needed on what parameters needed for coordination. (in addition to the already identified Carrier Frequency and Allowed Measurement Bandwidth)

3. 7 companies think that the parameters can be coordinated via OAM, 2 companies think that having the possibility to coordinate via MN-SN signalling.
Disc. 4: Asking RAN4 to define total number of frequency layer and reporting criteria to be the sum of max number of each RAT for LTE-NR case
Most companies think that no need to send LS to RAN4.

Based on the above discussions, the following are proposed:
Proposal 1:
To agree that there will be a signalling to coordinate the number of frequency layer to be used in MN and SN.

Proposal 2:
To agree that the MN indicates the number of frequency layers that can be used in the SN

Proposal 3: 
To agree that re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).

3
Discussion


3.1
Disc.1: The necessity of coordination between MN and SN
Although RAN2 already agree on the need of coordination between MN and SN, tdoc in [1] proposing to adopt pure independent configuration between MN and SN. The motivation behind this is that coordination between MN and SN tends to be complex (especially when “negotiation” is allowed). 
During the online discussion, it was pointed out that one of necessity for the coordination is because the MN needs to also configure measurement in NR frequency and that would consume from the total number of frequency layer across LTE-NR, and hence the MN needs to convey the number of NR frequency that is used by MN to SN (or what is the usable number in SN).
Question 1a: Confirm the above reason is the main necessity and clarify what (other) is the necessity for coordination between MN and SN. Can also point out what happen if coordination doesn’t’ exist.
Question 1b: Whether some form of signalling between MN or SN is needed or whether fully indendent configuration in MN and SN would be feasible? 
The following table collects views from the companies on question 1. 

	Company
	Comments

	Nokia
	1a) Based on previous meeting agreement and understanding “At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability”
1b) Some form of signalling is required for supporting 1a)

	Ericsson
	1a) The UE should not bear the burden of fixing such erroneous configurations, and we can assume normal UE behaviour is applicable. That is, if the measurement configuration is not compilable by the UE, the UE will trigger re-establishment or SCG failure, depending whether the message was sent via MCG SRB or SCG SRB. As such, the network must ensure the UE will not receive a measurement configuration which the UE is not able to comply with (i.e. beyond UE’s capability).

1b) some form of siganling is required

	DOCOMO
	On Q1a and Q1b: We understood that the measurement on NR frequency configured by the MN would consume the number of NR frequency layer. However, we also think that if the number of total number of frequency layer across LTE-NR is big enough ( = the sum of the number for each RAT) then fully indepenedent configuration on each MN, SN without coordination is feasible.

Furthermore, the UE behaviour for ignoring the meas.configuration if the number configured frequency layer exceed the number of the total frequency layer needs to be supported, but we can also consider a general behaviour of Reconfiguration Failure.

	Huawei
	Same view as Ericsson and Nokia on question 1a/1b.

	NEC
	1a) Confirm the reason above. So far, “total number of measured carriers” is the target of the coordination. The possible consequence without coordination is that the UE triggers the action for reconfiguration failure.
1b) some form of signalling is required to ensure the total number less than the UE capability. 

	Intel
	1a) Based on the RAN 2 agreements, our understanding is that some form of coordination is needed at least for the number of measured NR carriers across MN and SN and the reporting criteria. Such coordination can be either based on OAM or via Xn signalling.  However, this can be left to RAN 3 to decide. RAN 2/4 just have to identify those parameters.

1b) We do not think that UE should ‘ignore’ when the UE measurement capability is exceeded. Network should ensure that UE measurement capability is not exceeded as in LTE, based on the UE measurement capability provided as part of the UE capability signalling. Reconfiguration Failure should not generally be used for this purpose (i.e. it should only be used for network misconfiguration).

	CATT
	Our understanding is also some level of coordination is required between the MN and Sn and to avoid the UE to do any manipulation of the configurations received from two nodes. 
What parameters required coordination depends RAN1 andRAn4 discussion as well. So far, at least the total number of carriers between LTE and NR shoud be coordinated. 

	Samsung
	We think there is a need to introduce some coordination between MN and SN to ensure the UE capabilities/ performance requirements regarding frequencies to measure are respected.

	ZTE
	For Q1a and Q1b, we agree that some kind of coordination is needed to ensure the configured measurements are really worked at UE side. But we also want to point out that in LTE, it is allowed to configured more measurements(i.e. which exceed UE capability) towards UE, and no reconfiguration failure will be caused in this scenario, and UE will choose the final executed measurements. So in our view whether configuration failure can be used directly in this scenario in MR-DC still need discussion.

In addition, we share the same view with DCM, that if the number of total number of frequency layer across LTE-NR is big enough, then fully indepenedent configuration on each MN, SN without coordination is feasible.

	
	


Conclusions: 
Most companies think that some form of signalling for MN-SN coordination is necessary. 2 companies thinks that OAM can be used hence signalling is not needed. 1 company think that fully independent configuration from the two nodes with UE support is feasible.
2.2
Disc.2: Coordination method between MN and SN on number of frequency layer
Assuming that some kind of coordination signaling between MN and SN is needed, futher discussion is needed on how the coordination is done.

The simplest option is that MN indicates the the number (of frequency layer , of reporting criteria ) that can be used by the MN. SN is not allowed to re-negotiate even if the SN decides that it needs to do more measurement configuration. The signaled number from MN applies until the SN is changed/released.

Other more complex options are also available, and benefit needs to be clarified.

Question 2: Companies are invited to consider whether the simplest option of coordination as indicated above is sufficient. If other option is prefereable, please explain the proposed behavior and benefit o the solution. 
The following table collects companies view on question 2.

	Company
	Comments

	Nokia
	We think that the SN must be able to configure measurements for at least those bands it decides to configure for EN-DC operation (serving frequencies). The list of non-serving frequencies should be indicated by the SN to the MN so that the MN can keep track of the overall number of frequency layers.

	Ericsson
	Even if we divide the number of measruements for MN and SN statically (e.g. UE can have a maximum of 8 measruements objects, network decides 4 to be used by MN and 4 to be used by SN), we still have to do some co-ordination to ensure that, if one of the nodes is configuring a measurement on a frequency that is already configured to be measured by the other node, the two configurations on the same measurement objects are not conflictling. Thus, the two nodes must exchange information when they perform measurement configurations via an inter-node message. We have agreed that there will be two inter-node messages, one going from the MN to the SN and another the other way around, and these messages can be used for this purpose. 

	DOCOMO
	If some coordination is needed, we prefer the most simple coordination. (as indicated above), i.e., only from MN to SN indicating the number of allowed number of measurement object., and no negotiation procedure.
Ensuring so that only “one” of the measurement frequency layer that is consumed for a certain carrier frequency configured by the two node does not necessarily has to be done via X2 signaling, this can be configured by the OAM.
Furthermore, ensuring only “one” frequency layer number is consumed should not be a problem if the UE has big enough number of frequency layer to be configured for each RAT.

	Huawei
	The MN needs to send allowed NR bandcombinations to the SN. Based on it, the MN can reserve sufficient number of frequencies for NR measurement in SN. The simplest solution can work well. 

	NEC
	Firstly, we also think the frequenty re-negotiation should not happen. So, the MN has to take into account the possible number of frequencies within the NR band combinations as Huawei pointed out. And of course the SN does the same in re-negotiation (if happen). In addition, the allowed measurement bandwidth should also be considered as commented to the Disc. 3 below.
Secondly, we tend to agree with DOCOMO. If the expected total number of measured frequencies could be big enough, the problem could become less and less. So it would be good to ask RAN4 about this requirement.

	Intel
	The simplest solution will be to use OAM, even for the splitting of the number of frequency layers/measurement objects and reporting criteria. It can be done via a fix ratio of the number of frequency layers and splitting of the reporting criteria UE capability. The ratio is provided via OAM. 

	CATT
	We think simple solution as proposed could work and that is sufficient for at least for Rle-15. We also agree that measurement coordination is not likely to be so dynamic. 

	Samsung
	We assume MN can simply indicate the number of NR frequencies remaining/ available for SN to configure measurements on. As a further potential enhancement, MN could indicate frequencies that don’t need to be counted i.e. frequencies for which MN configured measurements and for which parameters are coordinated.

	ZTE
	We also think measurement re-negotiation should be avoid at least for R15, due to the frozen time of specification, we agree with Intel to use OAM for configure the fixed split number of frequency layers/measurement objects and reporting criteria for MN and SN.  


Conclusions: 
1. On the number of frequency layer to be used in two nodes:

· Option 1: via OAM (2 companies) 
· Option 2: via signalling (6 companies)
· option 2-1: MN indicates to SN the available number for SN to use.

· Option 2-2: MN indicates the allowed NR bandcombinatios.
2. Whether re-negotiation (SN wants to configure more number) needs to be supported, at least 2 companies want this to be allowed, and other thinks that for Rel-15, it is not needed (e.g., the number indicated from MN is used until the SN is released).
2.3
Disc. 3: What are the parameters that need to be coordinated?
The main information that needs to be coordinated is the number of frequency layer that can be used by SN.
Based on LS from RAN4 [2], it was pointed out that if the differences in the configuration do not affect the physical measurement performed by the UE, the objects would be counted as one. 
This means if the physical measurement related parameter can be further coordinated with the MN and SN, this can save up the consumed total number of frequency layer.
These parameters are e.g., carrier Frequency, allowed measurement bandwidth.

However, the coordination for those “physical measurement” related parameter is an optimization and can be done via OAM commonly throughout the network, if needed. 

Question 2:  Clarify what is the minimum information that needs to be signalled (/coordinated) from MN to SN. 
The following table collects views from the companies on question 3. 

	Company
	Comments

	Nokia
	It needs to be clarified in the specifications which parameters have to be configured with the same values so that additional frequency layers are not inadvertently consumed. We agree that the coordination for those “physical measurement” related parameter is an optimization and can be done via OAM commonly throughout the network, if needed.

	Ericsson
	RAN4 has already given us some answer regarding that in R2-1710039, but it was not conclusive: Quoting from R2-1710039:

 Regarding the list of parameters listed in LS [1], RAN4 thinks it is for EUTRAN measurements and may not apply for NR measurement. For example, measurement DS configuration is for discovery signal based measurement which does not exist in NR. At the same time, NR may have other signals configurations which were not signaled or the signals did not exist in LTE. Furthermore, even if some of the other parameters are to be introduced for NR the meaning of the parameters could be different. RAN4 will discuss this further when RAN2 will provide the list of NR parameters included in measurement object configuration.
The node that configures the measurement configuration first on a given frequency will indicate the measurement configuration via inter-node message. The other node, if it later decides to configure on the same measurement object, must make sure that the same values are kept for those parameters that are required to be the same for configurations regarding the same measurement object (as mentioned earlier, the RAN4 response on this was not conclusive). 
It can be argued that such way of working is likely to end up generating lots of X2 signaling, but our understanding is that most measurements (in the EN-DC context) will be configured at the EN-DC setup, or HOs (MN change, SN change,etc), and thus the measurement co-ordination will be part of the SgNB addition X2 message exchanges (as EN-DC setup and MN and/or SN change procedures all nvolve SgNB addition procedure at some point).

	DOCOMO
	In order to ensure that the physical measurement can be counted as one, at least the carrierFrequency and allowed measurement bandwidth needs to be coordinated. But we do not think that signalling is needed for this. This is also applies for all other measurement/paremeters that may be added for NR.

	Huawei
	To support MeNB and SgNB perform measurement configuration on the same frequency, at least the frequency and the bandwidth should be same. We agree with Nokia, OAM could be used for such coordination. 

	NEC
	We agree with Nokia on the need of clarification to ensure the UE can count the measurement frequency/object as one for the configurations from the MN and the SN. So far, we understand the allowed measurement bandwidth needs to be informed together with the frequency. 

Although we also think this could be coordinated via OAM, it is not entirely sure it could work well in the real life (multi vendor network). So, our preference is to signal the “minimum” set of parameters over X2/Xn.

	Intel
	RAN 4 is already discussing which parameters in the measurement object have to be the same so that a NR frequency carrier configured by MN and SN does not result in being counted as 2 measurement/frequency layers at the UE. If network wants to ensure that a NR frequency carrier configured by MN and SN is considered as 1 measurement/frequency layer, it will need to coordinate either via statically via OAM or dynamically via Xn signalling. We think that most of these parameters (allowed measurement bandwidth etc.) can be coordinated via OAM.

	CATT
	We think either OAM sufficnet for physical measurement related parameters. Signalling at HO or SN establsihemnt could also be considered assuming a simple procedure.  

	Samsung
	As indicated in the previous, we think this coordination is merely a potential enhancement. We think coordination of physical measurement parameters can be done by OAM. This seems possible if the parameters concern aspects for which not all UEs have the same capabilities. I.e. it would simply mean that for different UEs slightly different rules may apply.

	ZTE
	We agree with Intel.

	
	

	
	


Conclusions: 
1. It is a common understanding that the physical measurements that needs to be coordinated is for the purpose to ensure that the measurement configured from the two nodes is peformed in the same frequency layer (i.e., not to consume the number of frequency layer).
2. RAN4 input is needed on what parameters needed for coordination (in addition to the already identified Carrier Frequency and Allowed Measurement Bandwidth)

3. 7 companies think that the parameters can be coordinated via OAM, 2 companies think that having the possibility to coordinate via MN-SN signalling.
2.4
Disc. 4: Asking RAN4 to define total number of frequency layer and reporting criteria to be the sum of max number of each RAT for LTE-NR case
In order to minimize the need for coordination for the number of frequency layer usable in each RAT (LTE, NR), it would be beneficial if RAN4 can specify that the total number of frequency layer across LTE-NR (for EN-DC) is equal to the sum of number supported for each RAT. (Total number = number specified for LTE + number specified for NR).
The email discussion rapporteur proposes for RAN2 to send LS to RAN4 indicating this fact.

Question 4: Companies are asked whether it is worthwhile to ask RAN4 to specify such that the total number of frequency layer  = max number speciied for LTE + max number specified for NR.

The following table collects views from the companies on question 4. 

	Company
	Comments

	Nokia
	It would be better to have a MR-DC UE to measure as many frequency layers as possible.

	Ericsson
	This is for RAN4 to decide.

	DOCOMO
	We think it is worthwhile to tell RAN4 that it would help the concept of independent configuration from MN/SN.

	Huawei
	We can leave this to RAN4.

	NEC
	We agree with Nokia and also DOCOMO.

	Intel
	Our understanding is that RAN 4 is discussing this already. There is no need for a LS to RAN 4.

	CATT
	Can leave this to RAN4

	Samsung
	We think that, whether or not the total number of frequency layers the UE has to support equals the sum of the layers to be supported for each RAT, does not affect the need for measurement coordination. Hence we see no need for an LS to RAN4 regarding this aspect

	ZTE
	Can leave this to RAN4.

	
	


Conclusions: 
Most companies think that no need to send LS to RAN4.
