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1 Introduction

During RAN4#72, document R4-147978 introduced a set of new CA combinations including the potential for configuring dual uplink into the RF section of 36.101. CA with dual uplink is not currently mentioned within the scope of any demodulation requirements. This contribution considers the need and solutions for introducing dual uplink related demodulation requirements into 36.101.
2 Discussion

Dual Uplink CA operation has similarities with Dual Connectivity (from a UE perspective) and also some differences. The similarity is that DL demodulation occurs with two uplink carriers active. Differences include:
· For DC, UL PUCCH can be carried on both primary and secondary SCG; for UL DC CA a single PUCCH is transmitted on PCell.
· Handling of UCI on PUSCH also differs singe UCI transmission on PUSCH is independent per PCG/SCG for DC and is on the PCC for CA.

· For DC, combining is at PDCP or above, for CA it is at MAC

· For DC, there may be a larger timing offset between the cells
To consider the significance of these differences and their impact on the need for demodulation requirements, it is useful to consider firstly UEs that do not support Dual Connectivity and then UEs that support Dual Connectivity
UEs not supporting Dual Connectivity

With the current specifications, it is not clear whether UEs not supporting dual connectivity should be tested with a single UL or two UL (i.e. the maximum UL bandwidth combination). For new specifications, a question arises as to whether all tests should be tested with a both single and dual uplink, or all tests with just a single or just a dual uplink.

For normal demodulation tests, the following options are available:

1. Specify demodulation tests only with a single uplink
2. Specify demodulation tests to apply the highest supported uplink bandwidth combination

3. Specify all demodulation tests to apply with both a single and a dual uplink

4. Specify most demodulation tests to apply with a single uplink, but the TM4 test to apply with both single and dual uplink (as is the case with dual connectivity)

5. Specify most demodulation tests to apply with a single uplink, except for the TM4 test, which is applied with dual uplink only

It is not expected that the uplink configuration will impact demodulation performance; testing with both single and dual uplink is more a functional test to verify that CA can be configured and operate correctly with both single and dual uplink configured. Considering this, it is desirable not to introduce extensive amounts of additional tests. This makes option 4 (which introduces one further test) or 5 (which introduces no further tests) desirable. Alternatively, the SDR test could be used for verifying dual uplink operation in which case either option 1 could also be satisfactory.

For the SDR test, the following options might be considered:

· Continue to specify SDR tests with a single uplink only
· Specify SDR tests with the largest uplink carrier combination

· Specify SDR tests with both single UL and dual UL

Again, overspecification of testing should be avoided. If normal demodulation tests are performed for only single uplink, or only dual uplink, then the SDR test should include at least the UL combination not tested by the normal demodulation tests or test both single and dual uplink.

Considering both normal demodulation and SDR together, we propose that one of the following list of options should be considered for dual uplink:
	Option
	Normal demodulation
	SDR

	1
	Single uplink all tests
	Largest UL bandwidth combination

	2
	Largest uplink bandwidth combination all tests
	Single UL

	3
	Single uplink all tests except TM4, which uses largest UL bandwidth combination
	Largest UL bandwidth combination


None of these options increases the amount of testing compared with a single uplink UE.

UEs supporting Dual Connectivity
It might be argued that the Dual Connectivity testing tests dual uplink CA functionality for these UEs. However, the higher layer operation and uplink control mapping differs somewhat between dual connectivity and CA with two uplink. If one of the three options proposed above for non DC capable UEs is selected, then there is no increase in testing compared to Release 12 for CA/2UL. For DC capable UEs, DC and CA/2UL can be tested independently with no testing increase compared to Release 12.
Therefore it is proposed to adopt one of the 3 options above and then to continue to test DC and CA independently.
3 Conclusion

Proposal 1: Adopt one of the following 3 possibilities for CA/2UL requirements:

	Option
	Normal demodulation
	SDR

	1
	Single uplink all tests
	Largest UL bandwidth combination

	2
	Largest uplink bandwidth combination all tests
	Single UL

	3
	Single uplink all tests except TM4, which uses largest UL bandwidth combination
	Largest UL bandwidth combination


Proposal 2: Continue to test DC and CA/2UL independently
An example CR is provided in [2] the implements option 3, but discussion is encouraged on which option is best or whether there is a further option.
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