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1. Introduction
The goal of this email discussion is to gather company views on the following items and prepare the set of proposals for TSG-RAN decision to be made at the #77 meeting [1]:
2)
The target peak data rate in DL and UL to be supported for Option 3 until December 2017.
3)
The target peak data rate in DL and UL to be supported for the other options until June 2018.
The rapporteur would like to suggest the following deadline until the tdoc submission:
Phase 1:
Gather company views on Discussion #1 to #5 until 25th August.

Phase 2:
The rapporteur summarises the company views and provides the set of proposals at the beginning of the week after the Phase 1 deadline.

Phase 3:
Discuss the summary and proposals until the tdoc submission deadline.
2. Discussion
2.1. Recap on Rel-8 LTE UE categories
When the initial LTE specification was developed in Rel-8, the limited number of UE categories was defined (five categories). In addition to the category for the maximum peak data rate in the specification (DL 300 Mbps/UL 75 Mbps) to fulfil the requirement in TR 25.913, only a few categories (4) were specified which covers 10 to 150 Mbps in DL and 5 to 50 Mbps in UL. This was motivated by the concern on market fragmentation of defining lots of UE categories for UMTS. Although the number of LTE UE categories has been grown since Rel-8 in fact, the same principle and motivation would be reasonable for the initial NR specification. The rapporteur would like to discuss and clarify the following viewpoints before discussing the target value.
Discussion #1:
Should the number of peak data rates for Rel-15 NR (incl. NSA and SA) be limited like Rel-8 LTE? In other words, only a few target peak data rates are to be specified, in addition to the one for fulfilling the NR requirement in TR 38.913 (DL 20Gbps, UL 10 Gbps).
	Company name
	Yes or No to Disc.1
	Comment if any

	T-Mobile USA 
	No 
	UE’s should signal their peak data rate for LTE, NR and DC separately instead of a UE Category as it is done in LTE. It is highly likely that with several major use cases being deployed in 5G that the number of UE categories. If this construct is used, would be much higher than what is in LTE today. Therefore, it would be much easier for the UE to just signal what its peak data rate is to the network. Just using peak data rate in the UE, simplifies the marketing of a device if so desired. 

	NTT DOCOMO
	Yes
	No matter how the peak data rate can be achieved (e.g. NSA or SA), the number of peak data rates supported in Rel-15 should be minimised to avoid market fragmentation. In addition to the peak data rate targeted for the NR requirement in TR 38.913, a few of the other values would be sufficient which are realistic for the initial commercial launch.

	AT&T
	Yes
	The LTE principle of limiting the number of peak data rates (PDR) should be adopted in NR. Also, the UE should not explicitly signal its peak data rate, since the network can determine the PDR based on the UE’s capabilities.

	Ericsson
	Yes
	To achieve a streamlined design, NR should follow the Rel-8 approach for LTE. However there maybe a need for more than 5 categories as was defined for LTE. This we can see however at a bit later stage.

	CMCC
	Yes
	The basic principle adopted in LTE should be referred in NR, however, in NR introduce Maximum carrier bandwidth per band to accommodate different bandwidth capable UE, which is different from that UE support the largest carrier bandwidth in LTE, it seems quite difficult to limit the UE categories to a relatively small number as LTE.

	ORANGE
	
	The number of peak rates for Rel15 NR should be limited to avoid market fragmentation, however several UE categories are still needed to address specific use cases (e.g. eMBB / URLLC) and frequency bands supported (e.g. sub-6 GHz only devices vs. millimetre wave capable devices)

	MediaTek
	Yes
	It is preferred to limit 2~3 UE categories for Rel-15 NR, to minimize the market fragmentation when initial 5G commercial launch.

	KT
	Yes
	To avoid market fragmentation, the number of peak data rate should be limited.

	Samsung
	Yes, as a principle
	There are two somewhat independent questions: how we signal the target peak data rate and whether we have a limited number of values that a UE can signal. If the peak data rate is signalled as e.g. a scalar value, then it allows a UE to signal any possible value, which might lead to unnecessarily large market fragmentation. So, regardless of the solution on how the peak data rate is conveyed, we prefer to have a limited number of values. The number of discrete peak rate values can be discussed later for SA and NSA (see our comments for other questions).


[Rapporteur’s summary]
Almost all the companies had the similar view that the number of peak data rates for Rel-15 NR should be limited to avoid market fragmentation, while specific use cases (e.g. URLLC) and support of different bandwidth for a UE should be taken into account. From the above observation, the following is proposed:

Proposal 1:
Provide the guidance for RAN WGs that the number of peak data rates supported for Rel-15 NR should be minimised to avoid market fragmentation, while specific use cases (e.g. URLLC) and UE capabilities (e.g. supported bandwidth) should be taken into account.
2.2. Target peak data rate for Option 3/3a/3x
According to the work plan approved by TSG-RAN, the Stage-3 specifications for option 3 series cover eMBB including support of low latency [2]. In that sense, a key question is whether the target peak data rate for low latency services is the same for eMBB or different. The rapporteur would like to gather company views on the following discussion points.
Discussion #2:
What is the target peak data rate in DL and UL for Option 3 series to offer eMBB services?
NOTE 1:
The DL/UL data rate discussed here should assume that all radio resources are assigned for DL/UL, respectively.
	Company name
	DL/UL target peak data rate
	Comment if any

	T-Mobile USA
	DL: 20 Gbps

UL: 10 Gbps
	Peak data rate depends on spectrum size, MIMO layers supported, buffer size, and the number of aggregated carriers. LTE supports a very wide range of UE categories and in the case of NR the UE needs to signal the peak data rate supported for each band combination. These attributes will vary with deployment and operator. 

	NTT DOCOMO
	DL: 10 Gbps

UL: 3.3 Gbps
	DL 10 Gbps can be achieved by aggregating 2 Gbps in LTE (to be introduced) and 8 Gbps in NR.

UL 3.3 Gbps can be achieved by aggregating 0.3 Gbps in LTE (UL Cat.20/21) and 3 Gbps in NR.

	AT&T
	TBD @ WG Level

	The target PDR for eMBB Services will depend on use cases, deployment, spectrum resources, CA, TBS, HoM etc. For Option-3, the target PDR will be the sum of R’15 LTE and R’15 NR PDRs, when using Dual Connectivity. No need to define additional target PDRs other than those defined in R’15 theoretical PDRs for LTE and NR separately, as determined at the WG level.

	Ericsson
	
	There are a few possible options here. 

Firstly, one can define the largest supported data rate in a UE category based on the maximum theoretical peak rate that NR supports. This will most likely be an enormously large value due to the amount of aggregated spectrum that NR theoretically supports. This may not be very realistic. 

Another option is to define it based on the ITU requirement, however there is a marketing problem with this option as LTE has a UE category for both UL and DL that is larger (around 25 Gbps for DL for example). 

Another option is then to take the values from LTE and match them in NR. That could be an attractive option.

Another alternative is to pick some nice round numbers that NR supports theoretically above the LTE UE category for example 50 Gbps in DL. 

We are open to either of the two last alternatives, i.e. matching the maximum data rate from LTE UE categories or a nice round number above the maximum data rate from LTE UE category design.

	CMCC
	TBD@WG level
	Generally, it is preferred that the PDR for NR is not defined specially for a special architecture..

	ORANGE
	TBD @ WG level
	While the target defined in TR38.913 (DL 20 Gbps / UL 10 Gbps) may remain, several other UE categories with lower peak rates may be specified. In particular, it is needed to specify a peak rate for UE supporting only sub-6 GHz spectrum. In that case, a peak rate of 3 to 4 Gbps DL may be introduced (to be confirmed by WGs depending on exact configuration). Beside, one or two categories aimed at IoT and URLLC dedicated devices may also be added, with lower peak rate (e.g. 100 Mbps / 200 Mbps DL)

	MediaTek
	DL: 2Gbps, 4Gbps

UL: 0.75Gbps, 1Gbps
	Need to consider global spectrum availability by 2020 and realistic user experience. UE power consumption also needs to be taken into consideration.

	KT
	DL: 20Gbps

UL: 10Gbps
	The target peak data rate defined in TR 38.913 should be remained. Additional UE category can be introduced later as operators’ spectrum holdings may vary.

	Samsung
	TBD @ WG level
	As option 3/3a/3x is effectively about aggregating throughput of the LTE and NR carriers, the final peak throughput will also depend on which standalone NR peak data rates we expect (bearing in mind that the final peak date rate could be different than a simple sum of peak LTE and NR throughput and/or can be lower accounting for UE baseband capabilities). As also elaborated in discussion point #1, in addition to the maximum peak rate values, there will be lower peak rate values that account for realistic spectrum allocations.


Discussion #3:
Is the target peak data rate for low latency services the same as for eMBB? If not, please provide the target value for the low latency service (NOTE 1).
	Company name
	Yes or No to Disc.3
	DL/UL target peak data rate (If the answer is NO) and comment if any

	T-Mobile USA
	No
	UE’s supporting low latency need to indicate the supported peak data rate. We as a group should also keep in mind that mMTC will also eventually need to be supported and while the purpose of this discussion is not addressing those needs, any solution should be futureproofed.  

	NTT DOCOMO
	Yes
	We don’t foresee any practical low latency services for which the target peak data rate is different from eMBB.

	AT&T
	Not necessarily
	The target PDR for Low Latency Services may be different from that for eMBB services and will depend on use cases, deployment, spectrum resources, CA, TBS, HoM etc. For Option-3, the target PDR will be the sum of R’15 LTE and R’15 NR PDRs, when using Dual Connectivity. No need to define additional target PDRs other than those defined in R’15 theoretical PDRs for LTE and NR separately, as determined at the WG level.

	Ericsson
	Yes
	The question is a bit unclear. If the question was if the network can assume that the highest data rate can be scheduled together with short TTIs, we think the data rate does not really impact latency performance as with shorter transmissions also the amount of bits to be processed (transport block size) goes down. So the amount of bits to be processed per time unit stays the same independent of the TTI length.

	CMCC
	Yes
	Generally Yes, while we should take the scheduling overhead and scheduling unit, which may lead to a relatively lower peak data rate compared to that in eMBB case.

	ORANGE
	Not necessarily
	While mass market UEs supporting both eMBB and low latency services may have the same peak rate capabilities, UEs dedicated to URLLC services (e.g. in case of factory automation) may have lower peak rate capabilities compared to eMBB devices.

	MediaTek
	No
	Extremely high peak rate should not be required along with extremely low latency. No clear requirement from application, but it will result in unnecessary complexity.

	KT
	No
	For low latency services such as industry control & Public safety, DL: 20Gbps/UL:10Gbps may not be necessary to cover such use cases.

	Samsung
	Not necessarily
	The question is a bit unclear. On the one hand, lower delays are achieved by higher throughputs, which is more critical for large application level SDUs. On other hand, if we do not consider a case with jumbo frames, then the service type (e.g. low latency or MTC) can be considered as an orthogonal question to the target peak data rate. 


[Rapporteur’s summary]

With regards to the target peak data rate in DL and UL for Option 3 series to offer eMBB services (i.e. point #2), three companies expressed their views that the target value should be TBD by RAN WGs. Two companies commented that the target value should be the same as in TR 38.913, i.e. DL 20 Gbps and UL 10 Gbps. Two companies proposed different values from the one in TR 38.913, e.g. 2, 4 and 10 Gbps in DL and 0.75, 1 and 3.3 Gbps in UL. One company proposed how the largest peak data rate can be specified, taking into account the largest one supported for LTE (25Gbps in DL). Given that there is no converged view on the target peak data rate and some companies are of opinion that it should be up to WG discussion, the rapporteur would like to propose to let RAN WGs to decide the data rates supported in Rel-15 NR. The received inputs can also be provided for information.

With regards to the target peak data rate for low latency services, company views were also diverged and so hard to consolidate for further. In that sense, it should also be up to RAN WGs decision. Therefore, the following is proposed:

Proposal 2-0:
Let RAN WGs to decide the peak data rates targeted for Option3 to offer eMBB and low latency services.

Proposal 2a:
Company inputs on the target data rate can be provided for information so that RAN WGs can take the proposed values into account.
2.3. Target peak data rate for the other options
In addition to Option 3 series, all the core specifications for the other architecture options are to be specified until June 2018 [2]. A key question is whether the target peak data rate for the other options is the same as for Option 3 series. The rapporteur would like to gather company views on the following discussion points.
Discussion #4:
Is the target peak data rate for the other architecture options the same as for Option 3 series? If not, please provide the target value(s) for the other architecture options covering eMBB as well as low latency (NOTE 1). 
	Company name
	Yes or No to Disc.4
	DL/UL target peak data rate (If the answer is NO) and comment if any

	T-Mobile USA
	Yes
	Target peak data rate depends on the spectrum and the DC and CA (?) combinations. This should not be specified instead the UE should signal the peak data rate supported for each band combination.

	NTT DOCOMO
	Yes
	

	AT&T
	Yes
	

	Ericsson
	No
	An EN-DC capable UE advertises an UL- and a DL- EN-DC category by which it advertises its aggregated LTE+NR data rates. In addition to these aggregate EN-DC categories the network also respects the existing (standalone) per-RAT categories. EN-DC category will consequently be applicable for option 3/3a/3x/7/7a/7x/4/4A while NR only category will be applicable for option 2 while the LTE only category will be applicable for option 1. 

	CMCC
	YES
	

	ORANGE
	Yes
	

	MediaTek
	Yes
	Expect most UE need to support multiple architecture options

	KT
	Yes
	

	Samsung
	Yes, as a principle
	Option 3/3a/3x is just one deployment scenario, which is effectively about aggregating LTE and NR carriers. Ideally, the target peak data rates could be formulated somewhat abstracting from a particular deployment option. In addition, account for our feedback on discussion point #1, we also anticipate a pool of common peak rate values applicable for both SA and NSA (at the same time not excluding a possibility to have SA/NSA specific peak rate values).


In addition to the target values discussed so far, Rel-15 NR is supposed to fulfil the peak data rate requirement in TR 38.913. On the other hand, it is contingent to the functionality and parameters, e.g. maximum bandwidth, number of component carriers, MIMO layers, etc. In that sense, the target data rate to fulfil the NR requirement should be up to the WG decision. The rapporteur would like to know if interested companies share the same view.
Discussion #5:
Should RAN WGs decide the maximum peak data rate targeted for the requirement in TR 38.913?
	Company name
	Yes or No to Disc.5
	Comment if any

	T-Mobile USA 
	No
	There’s no need to specify a peak data rate in 38.913 beyond what is already specified in section 7.1  

	NTT DOCOMO
	Yes
	As done for LTE/LTE-Advanced, RAN WGs should decide the suitable value to fulfil the NR requirement based on the functionality and parameters supported for Rel-15 NR.

	AT&T
	Yes
	

	Ericsson
	
	We do not follow the question exactly. Please see our answer on discussion #2. If we follow this the maximum data rate would be defined by RAN. 

	CMCC
	Yes
	

	ORANGE
	Yes
	RAN WGs should advise on target UE categories beyond the baseline requirement specified in TR38.913. This is particularly needed in order to define UE categories with lower peak rate than 20 Gbps DL.

	MediaTek
	No
	We should focus on 2020 commercial targets first

	KT
	No
	RAN WGs should develop specifications targeting to meet the maximum peak data rate defined in TR 38.913

	Samsung
	
	The question is a bit unclear. We of course should account for target requirements in TR 38.913, at the same time bearing in mind that there could be lower (and even higher) categories. 


[Rapporteur’s summary]

With regards to the target peak data rate for the other architecture options than Option 3, seven companies commented that it is the same as Option 3, while one company pointed out that the target value for Option 1/2 (i.e. LTE/NR standalone) could be different from the one for the other options utilising Dual Connectivity. 

With regards to the RAN WG responsibility to decide the maximum peak data rate targeted for the requirement in TR 38.913, four companies were of opinion that it should be decided by the RAN WGs, while the other three companies thought that it should be the same as in TR 38.913 or RAN should focus on 2020 commercial targets at first.

Likewise the previous discussion, the rapporteur thinks that the sensible approach is to let RAN WGs to make a final decision. In that case, Proposal 2-0 in sub-clause 2.2 can be rephrased as follows:

Proposal 2:
Let RAN WGs to decide the peak data rates targeted for Option3 and the other architecture options to offer eMBB and low latency services.
For Discussion #5, the following is proposed:

Proposal 3:
Let RAN WGs to decide the largest peak data rate targeted for the requirement in TR 38.913.
3. Summary and proposal
As the outcome of the email discussion on target peak data rates for NR, the followings are proposed:
Proposal 1:
Provide the guidance for RAN WGs that the number of peak data rates supported for Rel-15 NR should be minimised to avoid market fragmentation accounting for specific use cases (e.g. URLLC) and UE capabilities (e.g. supported bandwidth).
Proposal 2:
Let RAN WGs to decide the peak data rates targeted for Option3 and the other architecture options to offer eMBB and low latency services.
Proposal 2a:
Company inputs on the target data rate can be provided for information so that RAN WGs can take the proposed values into account.
Proposal 3:
Let RAN WGs to decide the largest peak data rate targeted for the requirement in TR 38.913.
For a reminder, it should be noted that TSG-RAN agreed that RAN WGs can decide whether the existing concept of UE category is inherited or a new concept in defining the target peak data rate is introduced. Thus, it is beyond the TSG-RAN responsibility to discuss such a solution. In fact, RAN WGs has been working on how the system works to offer the data rate supported by the UE as informed in [3].
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