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1 Background 

At TSG RAN#48 a new work item was started to extend the MSR BS specifications to cover non-contiguous spectrum deployments [1]. This paper brings up some observations and proposals to be considered in the initial phases of the WI.

2 Discussion 
2.1 Relation to other specifications and working groups

The Work Item “MSR BS for non contiguous spectrum deployments” is according to WI objectives limited to band 3 and band 8. Since both bands can have GSM deployments, a similar approach with regards to the GSM/EDGE requirements as for the Rel-9 MSR WI should be adopted and all new requirements relating to GSM/EDGE should consequently be endorsed by GERAN WG1. This will require a modification of the WI to include a new work task for GERAN and can be handled at the next RAN meeting in September.

It should also be noted that both bands belong to band category 2 which turned out to be the most difficult band category in terms of complexity when the MSR specifications were created in Rel-9. This indicates that extensive studies and analysis as well as coordination with GERAN will be needed to finalize the MSR-NC work item.
MSR BS requirements have a structure based to a large part on references to single RAT requirements, including many references to MCBTS. Currently the GSM MCBTS specifications contain a test case for “Wideband noise and intra BSS intermodulation attenuation” in TS 51.021, subclause 6.12.2, with provisions for non-contiguous spectrum scenarios as follows:

“c)
If the multicarrier BTS equipment according to the vendor declaration supports non-contiguous frequency allocation as defined in subclause 4.10.10 and four or more carriers, tests shall be performed per antenna connector with two pairs of carriers, located around M with 5.4 MHz separation between the innermost carriers of the pairs and minimum frequency spacing within the pairs. The carriers shall be operating at equal declared maximum power for this configuration.”
The MCBTS test case is limited to a specific test with 4 GSM carriers and fixed carrier separation. For this reason, a more generalized requirement with respect to MCBTS specifications would be needed to enable single RAT references to the MCBTS specifications in case of non-contiguous MSR. The implication is that either the MCBTS specification needs to be updated to allow for broader requirements and test cases, or the MSR-NC requirements for single RAT GSM in the MSR specification will have to supersede the MCBTS requirements. The level of generalization needed will of course depend on the scenarios and likely restrictions to be agreed for MSR-NC. GERAN may have to modify the MCBTS requirements as part of their work item.
Since non-contiguous MSR BS requirements are also applicable for single RAT operation, RAN4 will have to discuss and conclude the possible impact to 25- and 36-series specifications. As one example, contiguous carrier aggregation will be addressed in both LTE and MSR specifications as part of the LTE CA work item. In addition there is the dual carrier/four carrier option in the UTRA specifications. The step to introduce support of non-contiguous carrier aggregation in UTRA, LTE and MSR specifications in future releases is from this point of view quite small. Though this is not part of the ongoing work items it would be beneficial to consider future proofing requirements when working on MSR-NC for the MSR specification.

While the scope of the WI is limited to two bands, the structure of the requirements should be developed in a future proof way that in later releases allows application to other bands without re-structuring the whole specification. When the effort of including other bands than 3 and 8 is observed to be very small, those can in fact be included as part of the MSR-NC work item. This is most likely the case for the other BC2 bands.
2.2 Declarations

Compared to contiguous MSR, the capability of deploying in non-contiguous spectrum will add a new dimension to the declared parameters as well as the test configurations which are derived from declarations. Since the declared Maximum RF BW for contiguous cases may differ from the non-contiguous RF BW (due to added complexity), it may be unavoidable to introduce multiple declarations in the 37-series specifications. This must to be carefully studied in RAN4 and GERAN.

In the current MSR test specification TS 37.141, the capabilities of the BS are defined in the manufacturer’s declaration. The declarations are then used to derive the test configurations to be used for testing. The configurations are derived in such a way that the most stringent case is tested. It is in this way possible to ensure compliance with the specifications for all possible operating configurations allowed by the manufacturer’s declaration. It is expected that the declaration becomes more elaborate in the non-contiguous case. The same process should however be used during testing, i.e. the declarations are used to derive the test configurations to be used for testing.

2.3 Non-contiguous deployment scenarios
The primary aspects to consider for the deployment scenarios are the number of and sizes of the sub-blocks and the “gaps” as illustrated in Figure 1. In the most general sense, a specification for non-contiguous allocations should allow for N spectrum sub-blocks with N-1 gaps in between. Considering however that there are many possible widths of the allocated sub-blocks and the gaps, the power allocated to each sub-block and to each carrier, the type of the carriers and so on, the number of combinations will be virtually without limits. To be able to streamline the work and to get a good starting point for the requirements, it will be necessary to consider what kind of limitations that can be put on the scenarios. It is important that all operators concerned provide input regarding relevant scenario, in order to ensure a good trade-off between usability of specifications and the relative ease of progressing the work.

One important aspect of non-contiguous MSR is the frequency block characteristics in terms of the bandwidth per sub-block, the frequency gap between sub-blocks and the total non-contiguous RF BW. It is also important to consider how the different blocks can be deployed, i.e. as single RAT and /or multi-RAT per block. More scenario examples are given in Figure 2.
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Figure 1
Non-contiguous scenario example.
To summarize, RAN4 must first of all determine a set of applicable scenarios as well as restrictions needed to ensure that the WI can be finalized in time. Some example of restrictions could be:
· Limit the number of allowed sub-blocks

· Restrict the size of the gap between sub-blocks

· Limit to only one RAT per sub-block

· Only support sub-blocks equal or larger than 5 MHz

· Limitations that apply per port (number of blocks, sub-block size, RF bandwidth, etc.)
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Figure 2
Other examples of non contiguous scenarios.
From requirement point of view, we must develop a framework in which unwanted emission requirements in the gap(s) are settled without violating any of the regulatory recommendations, while also maintaining proper levels from co-existence point of view. One way forward is the cumulative approach adopted for MCBTS. In the MCBTS test case, the gap requirements would however not be within the spurious domain of emission. For the non-contiguous case, where the gap is large enough, the emissions in the gap may fall into the spurious domain and should be maintained per antenna port according to ITU-R SM.329-10. This implies in practice at least a 3 dB more stringent requirement on non-contiguous MSR compared to contiguous MSR applied on each sub-block.
2.4 Proposed reporting structure

A Work Item TR should be maintained for the WI, in order to document agreements and background information during the WI. The following should be a part of the TR content:
· Scenario descriptions and necessary restrictions.

· Full explanations of definitions, abbreviations and symbols needed for MSR-NC

· RF requirements (Tx and Rx) for MSR-NC, with one subclause per requirement
· Include TS 37.104 as an Annex, to document the required updates to the spec and to be used as a basis for the CRs.

· Parts of TS 37.141 could also be included as an Annex to be used as a basis for the test specification CRs.
3 Summary
Several points of study and potential issues for MSR-NC are identified in this paper. The following remarks can be made as a summary:

· Non-contiguous spectrum allocations add many degrees of freedom, which potentially increase the complexity of requirements. Care should be taken to keep complexity under control. 
· To reduce complexity, a substantial restriction of the possible scenarios will be essential to progress the work.

· It is important to get accurate input from all concerned operators to ensure that the expected early use cases are covered by the specifications.
· The restriction to Band 3 and 8 does not really reduced the amount of work, but makes it possible to cover most relevant aspects of MSR-NC.

· Requirements for MSR-NC must be developed with consideration of legacy requirements for contiguous MSR, single-RAT UTRA, E-UTRA and GSM/EDGE, including non-contiguous MCBTS.
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