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1 Introduction

Following RAN#65 it was decided to have a RAN email discussion on the UE categories in order to progress on this topic. The scope for this email discussion was structured in the three following threads about independent topics/issues A, B and C listed below, with the details, questions and deadlines copied below in the Annex for your convenience.

A) One to one mapping between (DL) UE categories and (DL) peak data rates
B) Next UE (DL) categories to be introduced in Rel-12 and following releases, after the newly defined categories for 600 DL peak data rate

C) Split of the UL and DL categories and consequent restructure of the UE categories from Rel-12  

2 Summary and rapporteur’s proposals
A) One to one mapping between (DL) UE categories and (DL) peak data rates
In total 11 companies expressed their view on this thread and among these 4 operators.  
Thanks to the progress on the discussion and the agreements in the working groups RAN1 and RAN2, we now have agreed CRs for the introduction of new categories 13 and 14, which in practice are based on legacy categories 6 and 7, with the addition of the support of 256 QAM.

The list of RAN2 CRs can be found in [1].
Given the above, on part A the rapporteur proposes:

Proposal a: approve the WGs agreed CRs (see [1], automatic with block approval if no flag is raised)
B) Next UE (DL) categories to be introduced in Rel-12 and following releases, after the newly defined categories for 600 DL peak data rate

In total 12 companies expressed their view on this thread and among these 5 operators.  

On the question asked, we had more or less the following opinions:

B.1 Do you see a market need for the introduction of a UE category around 750-800 Mbps DL peak data rate. Why? In which Release? Should we combine these two peak rates in one category?

Two operators and one vendor showed interest, all for Release 12.

Three operators and six vendors prefer other (higher) peak rate rates as the next step.

B.2 Do you see a market need for the introduction of a UE category around 900-1000 Mbps DL peak data rate. Why? In which Release? Should we combine these two peak rates in one category?

Three operators and all seven vendors showed interest, only two companies states clearly that they prefer this for Release 13.

About the other two operators, one didn’t show strong opinion and the other one stated that peak rates higher than 1Gbps are needed.

B.3 Do you see a market need for the introduction of a UE category around 1.2 Gbps DL peak data rate. Why? In which Release?

Three operators and four vendors showed interest, although in most cases this is linked to their preference for a 900 Mbps peak rate category (as opposed to 1Gbps category).

One operator and three vendors do not see the need if we introduce a category around 1Gbps bit rate.

One operator prefers to wait and see what we agree on the “around 1Gbps” category first.
Looking at the opinion expressed, at a first glance one could conclude that if we introduce a UE category around 900-1000 Mbps DL peak data rate we satisfy the majority criteria and make not too many companies unhappy. It is not clear now if this category should be introduced in Release 12 or Release 13.

Given the above, the tentative proposals from the rapporteur are:

Proposal b1: introduce a UE category around 900-1000 Mbps DL peak data rate

Proposal b2: if companies agree on proposal b1, decide if Release 12 or Release 13 based on the discussion in RAN#66
CRs can be drafted if needed.
C) Split of the UL and DL categories and consequent restructure of the UE categories from Rel-12  

In total 11 companies expressed their view on this thread and among these 4 operators.  

On the question asked, we had more or less the following opinions:

C.1 Are you in favor of the split of the UL and DL categories and consequent restructure of the UE categories from Rel-12? Why?
Three operators and 5 vendors are happy to consider the proposed UL / DL split.
One operator think that more discussion is needed to better understand the details and two vendors so far do not see the need to do so.

C.2 If yes, what is your preference on how to do it? See below the some possible approach.

There were some proposals on this part (mostly based on the example provided, see Annex) but some more discussion is needed to understand how this can be done and some companies waned to have a decision on C.1 before going into the details of C.2
Based on the input received, the majority of the companies that expressed their view are happy to have the UL/DL split (from Rel-12). Nevertheless some clarification are needed to understand if this is only “a cosmetic” change, i.e. by default we do not allow any  further combinations UL/DL compared to those allowed by the  categories defined today (up to and including categories introduced in RAN#66), or  we need to be open to some further combinations.

Given this status, the rapporteur proposes: 
Proposal c1: have the split of the UL and DL categories and consequent restructure of the UE categories from Rel-12, as a “cosmetic” change, i.e. by default we do not allow any  further combinations UL/DL compared to those allowed by the categories defined today (up to and including categories introduced in RAN#66)
Proposal c2: decide in RAN#66 if we allow companies to propose any other additional combination and if those proposals should be done in RAN WGs or directly in RAN
Proposal c3: if proposal c1 is agreed, discuss during RAN#66 the details of the implementation in the specification offline with interested companies and decide on these details by the end of the meeting week
CRs can be drafted if needed.
3 Recap of the proposals
Based on what happened in the email discussion and in the RAN Working Group meetings, the rapporteur has the following proposals:
A) One to one mapping between (DL) UE categories and (DL) peak data rates
Proposal a: approve the WGs agreed CRs (see [1], automatic with block approval if no flag is raised)
B) Next UE (DL) categories to be introduced in Rel-12 and following releases, after the newly defined categories for 600 DL peak data rate

Proposal b1: introduce a UE category around 900-1000 Mbps DL peak data rate

Proposal b2: if companies agree on proposal b1, decide if Release 12 or Release 13 based on the discussion in RAN#66
C) Split of the UL and DL categories and consequent restructure of the UE categories from Rel-12  

Proposal c1: have the split of the UL and DL categories and consequent restructure of the UE categories from Rel-12, as a “cosmetic” change, i.e. by default we do not allow any  further combinations UL/DL compared to those allowed by the categories defined today (up to and including categories introduced in RAN#66)
Proposal c2: decide in RAN#66 if we allow companies to propose any other additional combination and if those proposals should be done in RAN WGs or directly in RAN

Proposal c3: if proposal c1 is agreed, discuss during RAN#66 the details of the implementation in the specification offline with interested companies and decide on these details by the end of the meeting week
4 References
[1] RP-141727, List of CRs from RAN WG2
5 Annex

Below please find the description of the three “threads” A , B and C of the email discussion on UE categories, as in the file that was attached to the kick-off email:

A) One to one mapping between (DL) UE categories and (DL) peak data rates.

The goal is to decide if for the newly added categories we should stick to the principle, so far respected, that there is one to one mapping between (DL) UE categories and (DL) peak data rates.

In particular, as mentioned in the LS R1-144536, it needs to be finalized what to do for category 6 and 7, which at present are the only existing and proposed categories not following the general principle.

Phase 1: before RAN1#79. 

Deadline for comments: Thursday 6 November midnight pacific time (in order to summarize the progress before the WGs meeting) 

Questions:

A1. Do you think we should introduce separate categories for UE supporting legacy cat.6 and cat. 7 + 256 QAM? Why?

A2. If yes, do you have a preference on the name? Is it mild/strong? Why?

A3. About the FFS in the column “Maximum number of DL-SCH transport block bits received within a TTI“ in the TP in LS R1-144536 for cat. 6 and cat.7 , do you see a need to apply the number 391632 to UEs without 256QAM configuration or capability? Why?

Phase 2: after RAN1#79. 

Deadline for comments: Thursday 27 November midnight pacific time

Questions:

Depending on the outcome of Phase 1, we could have additional points to address the week after RAN1#79 meeting. Hopefully not.

B) Next UE (DL) categories to be introduced in Rel-12 and following releases, after the newly defined categories for 600 DL peak data rate

After the discussion in RAN#65, it seems that rather than focusing on trying to establish general principles on the introduction of new categories in the future we should consider the practical cases. 

The next candidate categories seems to be a category around 750-800 Mbps DL peak data rate, a category around 900-1000 Mbps DL peak data rate and one around 1.2 Gbps DL peak data rate. It seems premature to discuss now candidate categories beyond those mentioned above.

The one around 750-800 Mbps DL peak data rate can be supported by implementation of different features, i.e. 5CC, 4x4 MIMO or 256 QAM, therefore it seems attractive and it can be discussed for Rel-12.

900 Mbps DL peak data rate can be achieved thanks to 4x4 MIMO, while 1000 Mbps requires the support of 256 QAM. We can discuss if we should combined these two in one category and in which release this category can be introduced.

1.2 Gbps DL peak data rate requires 4x4 MIMO (and 4CC).

Deadline for comments: Thursday 27 November midnight pacific time
Questions: 

B.1 Do you see a market need for the introduction of a UE category around 750-800 Mbps DL peak data rate. Why? In which Release? Should we combine these two peak rates in one category?

B.2 Do you see a market need for the introduction of a UE category around 900-1000 Mbps DL peak data rate. Why? In which Release? Should we combine these two peak rates in one category?

B.3 Do you see a market need for the introduction of a UE category around 1.2 Gbps DL peak data rate. Why? In which Release?

C) Split of the UL and DL categories and consequent restructure of the UE categories from Rel-12  

There seems to be a lot of support for decoupling UL and DL categories from Rel-12. We need to understand if this can be agreed and which is the best way to do it.

Phase 1: before WGs meetings in San Francisco. 

Deadline for comments: Thursday 6 November midnight pacific time

Questions:

C.1 Are you in favor of the split of the UL and DL categories and consequent restructure of the UE categories from Rel-12? Why?

C.2 If yes, what is your preference on how to do it? See below the some possible approach.

Example C.2.1, i.e. “minimum changes”

Re-use the current existing category numbers (i.e. do not rename any category up to and including cat 11 and cat 12), in DL add new cat 14 (or 13?) to cover cat. 6a/7a (if agreed in part A of this email discussion) and new cat 13 (or 14?) to cover cat 13. In UL allow for 50, 75, 100 and 1500 Mbps categories (no new UL category until the signaling for the decoupling of 64QAM UL and its release are agreed). In 36.306 we could add notes about the new interpretation of the tables 4.1-1 and 4.1-2 from Rel-12 (i.e. 4.1-1 as DL only, 4.1-2 as UL only) and notes (or a table) to explain  the restriction on the UL/DL combinations allowed. In 36.331 we need to decide if the new Rel-12 signaling starts from cat 1 or e.g. cat 6 onwards.  
Example C.2.2 “rename all categories”

We could rename all the existing categories starting from 1, 2, 3… , or use letters (a,b,c…).

In 36.306 we could create whole new tables for Dl and UL and add notes (or a table) to explain  the restriction on the UL/DL combinations allowed.

In 36.331 in the ASN.1 all the new categories from 1 could be signaled.

Would this approach create confusion, as there would be e.g. a “legacy cat1 UE” which is not the same as a “Rel-12 cat 1 UE”?  

Example C.2.3 “another approach?”

Any other suggested approach that make sense and we should consider?  
Phase 2: after WGs meetings in San Francisco. 

Deadline for comments: Thursday 27 November midnight pacific time


 3/5

