3GPP TSG-RAN WG4 Meeting #74-bis                                           R4-152002
Rio de Janeiro, Brazil, 20 – 24 Apr, 2015
Source:

Ericsson 
Title:


BS specification impact analysis
Agenda item:

7.11.1
Document for:
Approval
1 Introduction
A new WI on LTE CA beyond 5 carriers was approved in RAN#66 [1] and revised in [2]. The aim of the WI is develop necessary procedures and corresponding requirements for carrier up to 32.

In this paper we analyze impact of this WI on BS RF core requirements.
2 
Scope of RF Requirements for Beyond 5 Carriers
According to the objectives of the core part of the WI, the scope of RAN4 is stated as follows:

3. Specify the necessary (if any) eNB and UE core requirements [RAN4]

·   No band specific RAN4 work is planned as part of this work item.

It is clearly stated in the above objective that under this work item RAN4 will not develop any band specific requirements for beyond 5 carriers. Instead the band combinations and corresponding requirements will be specified under separate WIs as mentioned in the justification part of the WID as follows: 

In order to accommodate the future demand for CA with beyond 5 carriers and associated potentially foreseeable issues, all the band-agnostic requirements for the CA enhancements are specified. In principle, any band combination specific requirements for beyond 5 carriers will be specified in separate specific WIs according to the market demands after the completion of this WI.

This means under this WI, RAN4 is required to develop only RF core requirements for beyond 5 carriers, which are band-agnostic i.e. independent of any frequency band. 
3 
Analysis of RF Core requirements for beyond 5 carriers
The fact that there is no band specific work could limit UE RF core requirement development and RRM where we do have requirements that are band specific [3,4]. However the BS specifications TS 36.104 and TS 37.104 are independent of any frequency band, from the start besides trivial band number tables. 

The reason for this is that both TS 37.104 and TS 36.104 has a Base Station RF Bandwidth which can be populated with carriers and that requirements are either relative to the block edge or defined per carrier or pair of carriers. TS 37.104 is illustrated in Figures 1 and 2. TS 36.104 has a similar structure.
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Figure 1: RF bandwidth related symbols and definitions for Multi-standard Radio (contiguous case)

[image: image2.emf] 

FBW RF, low 

BW   RF  

Sub   block  edge  

F C  block   1,  high  

F offset, RAT  

F C  block   1,  low   ( F c,   low )    

Foffset, RAT 

Multiple carriers / RATs   Multiple carriers / RATs  

F BW RF ,  high  

F offset, RAT  

F C  block   n ,  low  

F C  block   n ,  high   ( F c,   high )  

Sub   block  1  

Sub   block  n  


Figure 2: RF bandwidth related symbols and definitions for Multi-standard Radio (non-contiguous case)

· Observation #1: RF core radio requirements are independent of frequency bands and requirements are either defined per RF Bandwidth, per carrier or pair of carriers.
· Proposal #1: There is no need for RAN4 to update RF core radio requirements.

However, we also have the clause 8 performance requirements among TS 36.104 core requirements. The WID [1] has identified PUCCH on Scell as a part of the Work Item. Just moving an existing PUCCH format onto Scell might not trigger a need for new BS RX demodulation  Performance requirements in Clause 8. The discussion in RAN1 has not yet completed though and any other modification besides transferring exiting formats to Scell, i.e. a new PUCCH format cannot be precluded.  
· Observation #2: RAN4 core requirements might be impacted if we get a modifications to PUCCH format.
3 Conclusion

the BS specifications TS 36.104 and TS 37.104 are independent of any frequency band, from the start besides trivial band number tables. 

The reason for this is that both TS 37.104 and TS 36.104 has a Base Station RF Bandwidth which can be populated with (any number) of carriers and that requirements are either relative to the block edge or defined per carrier or pair of carriers.
· Observation #1: RF core radio requirements are independent of frequency bands and requirements are either defined per RF Bandwidth, per carrier or pair of carriers.

· Proposal #1: There is no need for RAN4 to update RF core radio requirements.

The discussion in RAN1 has not yet completed though and any other modification besides transferring exiting formats to Scell, i.e. a new PUCCH format cannot be precluded.

· Observation #2: RAN4 core requirements might be impacted if we get a modifications to PUCCH format.
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