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Introduction

During RAN#81, LS has been sent to RAN4 on LTE LAA combinations for 5GHz [1]. It was suggested to clarify the intended behaviour for the following cases:
· when the maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is >62MHz 

· when the maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, including transmission on one or more carriers which are not part of WiFi’s Channel Bonding model, 

· and when the maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, where all the utilised carriers are part of WiFi’s Channel Bonding model. 

This document provides more information on above cases and suggests solution how to solve this issue.

Discussion

Below are Nokia comments to three cases identified in LS from RAN to RAN4. Furthermore, additional case is added when maximum frequency separation is larger than 62MHz with carriers that are not part of the Wi-Fi model (EARFCN: 46890 (5160 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)).
1. Maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is >62MHz
This case can be divided to two scenarios:

· 1a. carriers are part of the Wi-Fi model

· 1b. carriers are not part of the Wi-Fi model (EARFCN: 46890 (5160 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz))
For 1a, Type B should be allowed on each set of carriers that follow Wi-Fi’s channel bonding model. An example could be a bonded set in the band 5150-5350MHz, and another bonded set on 5470-5725MHz. Both would do full LBT on one of the carriers, and short LBT on the other carriers. This behaviour can be reflected by the following text in 36.104:
On a configured set of carriers with carrier frequencies that are a subset of any of the following sets of EARFCN, downlink transmissions in accordance with Type B multi-carrier access procedure as defined in 15.1.5.2 of [11] are allowed:
-
for sets of two Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290}, {47490, 47690}, {47890, 48090}, {48290, 48490}, {50290, 50490}, {50690, 50890}, {51090, 51290}, {51490, 51690}, {51890, 52090}

-
for sets of four Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690}, {47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890}, {51090, 51290, 51490, 51690}

-
for sets of eight Scells: n-2, n-1, n, n+1, n+2 | n = {47090, 47290, 47490, 47690, 47890, 48090, 48290, 48490}, {50290, 50490, 50690, 50890, 51090, 51290, 51490, 51690}

For 1b, Type B should be allowed on each set of carriers that does not include any carrier frequencies that are included in any of the sets of EARFCN for 1a. This behaviour can be reflected by the following text in 36.104:

If the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is > 62MHz, then Type B multi-carrier access procedure is also allowed within a configured set of carriers that does not include any carrier frequencies that are included in any of the sets of EARFCN above, as defined in Note 3 in Table 5.7.3-1.  EARFCN values that are not included in any of the sets of EARFCN above include the following: n-2, n-1, n, n+1, n+2 | n = {46890, 48690, 50090, 52290, 52490, 52740, 52940, 53140, 53340, 53540, 53740, 53940, 54140, 54340}
2. Maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, including transmission on one or more carriers which are not part of WiFi’s Channel Bonding model

This case is the legacy one where both Type A and Type B LBT has been allowed. Since proposed changes are for specifications from Rel’13, this assumption has to be kept in order not to impact BSs in the market. This behaviour can be reflected by the following text in 36.104:
Additionally, if the maximum frequency separation between the center frequencies of any two of the carriers on which LAA transmissions are performed is ≤ 62MHz, then the Type B multi-carrier access procedure is allowed without any of the above EARFCN restrictions.

3. Maximum frequency separation between the center frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, where all the utilised carriers are part of WiFi’s Channel Bonding model.

This case is the subset of case 2 and has to follow the same behaviour.
Conclusion

This document provided Nokia comments to three cases identified in LS from RAN to RAN4. It should be noted in all cases Type A LBT is also allowed. Furthermore, suggested solution to this issue is provided which is also reflected in CRs to 36.104 [2], [3], [4].
References

[1]
RP-182177; “Regarding LTE LAA channel combinations for 5GHz”, Charter

[2]
R4-1813396, “CR for TS 36.104 Rel-13: Clarification on LAA channel access”, Nokia, Nokia Shanghai Bell
[3]
R4-1813397, “CR for TS 36.104 Rel-14: Clarification on LAA and eLAA channel access”, Nokia, Nokia Shanghai Bell
[4]
R4-1813398, “CR for TS 36.104 Rel-15: Clarification on LAA and eLAA channel access”, Nokia, Nokia Shanghai Bell
3GPP


