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1
Introduction

We received an LS from RAN1 on “eNB knowledge of low complexity UEs” in R1-142748 [1]. Further, RAN2 also discussed a new category for those kinds of low complexity UEs and provided an LS in [2].

We also received an LS from SA2 informing us that they already discussed about consequences of [1].

This document discusses details on the principles and signalling solution.
2
Discussion

2.1
Single receive antenna UEs and paging

The RAN1 LS [1] reports about activity in RAN1 to define a new UE category for low complexity UEs with techniques like reduced peak rate, single receive antennas and optional half duplex operation.
The impact of reducing receive antennas from 2 to 1 on the perception performance for random access response (RAR) and paging (PCH) messages led to the following considerations:

-
To compensate the experience of a higher block error rate, the eNB could e.g. apply a higher transmission power level or a smaller number of multiplexed messages per transmission for RAR/PCH transmissions intended for single receive antenna UEs. Alternatively the eNB could treat all UEs as single receive antenna UEs with some impact to system performance.

-
If the paging request from the MME could include information that the paging request concerns a single receive antenna UE, then the eNB could apply appropriate techniques to achieve the target cell edge BLER for all UEs.

The SA2 LS [3] agrees on the necessity of an additional indication for low complexity UEs within the S1AP PAGING message and discusses the various possibilities to provide the MME with this information: either a NAS solution (in EMM messages) or two flavours of S1AP solutions (either similar to providing the UE Radio Capability IE or when transiting to ECM_IDLE).

2.2
Implementing an indication from the MME for single receive antenna UEs

The most logical approach would be to provide the MME with the respective information within the existing S1AP UE Capability Info Indication procedure. This would also follow the suggestions contained in the LS from SA2 [3].
The procedure currently contains, as a mandatory parameter, the UE Radio Capability IE, which contains the RRC inter-node message UERadioAccessCapabilityInformation. This information is stored within the UE context in the MME, however it is not interpreted by the MME, but signalled back to the eNB at S1 context setup. This approach avoids the provision of capability information via RRC signalling, which might be costly, as the capability information might contain large amount of data.
Looking at the UERadioAccessCapabilityInformation content, one could expect, that the UE capability information that would be needed at the eNB to apply a low-complexity UE specific paging scheme, would be contained in the UERadioAccessCapabilityInformation. One possibility would be of course to simply include the S1AP UE Radio Capability IE in the PAGING message, where the eNB would have to parse through the RRC inter-node message and check whether paging related information is contained. This is however rather inefficient, as the eNB would need to process this IE for each UE, once this feature is implemented.

Another possibility would be to carve out paging related capability information from the UERadioAccessCapabilityInformation and define a new inter-node RRC container, which will be provided to the MME in the S1AP UE CAPABILITY INFO INDICATION. This new paging related capability information would be provided by the eNB, if available, together with the UE Radio Capability IE. It would be eNB’s task to construct this new IE from the information received from the UE in the UERadioAccessCapabilityInformation IE.

3
Proposal
It is proposed to agree on the following approach:

1)
Ask RAN2 to define a new inter-node RRC message that would contain information the eNB could utilise to apply specific paging schemes for low complexity UEs. This new inter-node RRC message should be defined in an extendable way, so that future paging related information could be added later on.
The information contained in this new inter-node RRC message would need to be contained in the RRC UERadioAccessCapabilityInformation IE.

2)
Define a new S1AP IE to carry this new inter-node RRC message within the UE CAPABILITY INFO INDICATION message as an optional parameter.

3)
Include the same new S1AP IE within the PAGING message as an optional parameter.

4) Discuss and agree the draft LS in [4] and the S1AP CR in [5].
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